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Abstract: This study investigated the nutritional value and yield of Gito Plateau pasture, located in the Çamlıhemşin district of Rize 
province, Türkiye, during the summers of 2023 and 2024. Plant samples from 12 different locations were collected and analyzed to 
determine their nutrient composition. The average dry matter yield was 114.12 kg/da. Crude protein content averaged 10.46%, with 
minimal inter-annual variation. Fiber analysis revealed average acid detergent fiber (ADF) and neutral detergent fiber (NDF) values of 
37.44% and 69.10%, respectively, indicating moderate digestibility. Calculated feed quality parameters included digestible dry matter 
(DDM) of 59.73% and relative feed value (RFV) of 80.42. Mineral analysis showed average concentrations of phosphorus (0.24%), 
potassium (1.53%), calcium (1.13%), and magnesium (0.30%), with Ca/P and K/(Ca+Mg) ratios averaging 4.81 and 1.07, respectively. 
The relatively consistent nutrient composition across the two years suggests a stable forage resource. These findings provide baseline 
data on Gito Plateau's pasture nutritional value, informing sustainable grazing management practices and optimizing livestock 
production in the Eastern Black Sea Region of Türkiye. Further research is recommended to assess seasonal variations and the impact 
of grazing management on pasture quality. 
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1. Introduction 
Feed costs represent a substantial expenditure in 
livestock production, making efficient feed utilization 
crucial. Pastures serve as the most economical source of 
roughage, underpinning sustainable livestock farming 
practices. Globally, approximately 70% of roughage 
consumed by livestock is derived from pastures (Lund, 
2007). The increasing global population, coupled with 
the exacerbating effects of climate change and economic 
volatility, places increasing pressure on these ecosystems 
to provide high-quality roughage. However, the 
conversion of pasturelands to other land uses and the 
pervasive issue of overgrazing significantly threaten the 
productivity of these vital natural resources. Overgrazing 
is a primary driver of pasture degradation, particularly in 
arid and semi-arid regions (Snyman, 2005; Holechek et 
al., 2011). This degradation manifests in reduced pasture 
yields, deterioration of soil physical and chemical 
properties (Beukes and Cowling, 2003), and increased 
susceptibility to erosion. Moreover, overgrazing can 
facilitate the proliferation of undesirable plant species, 
reduce plant cover, and result in substantial biomass 
losses (Tongway et al., 2003; Çomaklı et al., 2012). 
Both the quantity and quality of roughage obtained from 
pastures are critical factors for successful livestock 
operations (Heitschmidt et al., 1995). Consequently, 
sustainable pasture management necessitates practices 

aligned with sound ecological principles. Protecting 
existing pasture ecosystems and implementing effective 
rehabilitation strategies in degraded areas are of 
paramount importance. Achieving these goals requires a 
thorough assessment of current pasture conditions and 
the factors contributing to their decline. Effective 
rehabilitation strategies cannot be developed or 
implemented without a comprehensive understanding of 
the pasture vegetation. Therefore, prior to initiating any 
rehabilitation efforts, it is crucial to determine the 
botanical composition, yield, and quality characteristics 
of different pasture sections, especially those exhibiting 
variations in soil properties, topography, and plant cover. 
These data provide the foundation for implementing 
tailored rehabilitation practices (Çınar et al., 2014; Alay 
et al., 2016). 
The nutritional value of feed derived from pastures and 
cultivated forage crops is directly linked to forage quality. 
A multitude of factors influence forage quality, including 
palatability, animal intake, digestibility, the presence of 
antinutritional compounds (such as toxins), chemical and 
morphological structure, and energy and protein content. 
Furthermore, environmental variables, such as climatic 
conditions (temperature and precipitation), seasonal 
variations, the relative proportions of grasses and 
legumes in the vegetation, altitude, and aspect, can 
significantly impact the quality of the resulting forage 
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(Kirilov, 2001; Kaya, 2008). 
Several studies have investigated the factors influencing 
pasture yield and quality. Öner (2016) observed 
significantly higher dry matter yields (134.83 kg/da vs. 
68.21 kg/da) and crude protein content (12.89% vs. 
11.59%) in ungrazed areas compared to grazed areas 
within the Palandöken pastures of Erzurum, Türkiye, at 
an altitude of 2400 m. Conversely, ungrazed plots 
exhibited lower Neutral Detergent Fiber (NDF, 56.01-
57.04%) and Acid Detergent Fiber (ADF, 36.53-39.90%) 
values. Slope also plays a crucial role, as demonstrated by 
Sürmen and Kara (2018) in Aydın province, Türkiye. 
Their analysis across five slopes (2%, 8%, 15%, 25%, and 
30%) revealed dry matter yields ranging from 114.54 
kg/da to 223.03 kg/da, with the 8% slope yielding the 
highest. The 8% slope also corresponded to the highest 
crude protein content (10.64%), while the 2% slope 
showed the highest Relative Feed Value (RFV, 101.35) 
and the lowest NDF content. Similarly, Severoğlu (2018) 
highlighted the negative correlation between slope and 
forage quality, reporting a dry matter yield of 56.43 
kg/da, crude protein content of 8.14%, ADF content of 
45.11%, and NDF content of 64.30%, with a botanical 
composition of 32.12% grasses, 25.28% legumes, and 
42.60% other plant families. 
This research investigates the livestock carrying capacity 
of Gito Plateau, located in the Çamlıhemşin district of 
Rize province within the Eastern Black Sea Region of 
Türkiye, through an examination of the nutritive value 
and mineral content of its plant species. Precise 
determination of plant composition and nutrient profiles 
is vital for the sustainable use of pasturelands and 
effective animal feeding. This study was conduct 

comprehensive nutrient and mineral analyses on plant 
samples, contributing valuable data to the development 
of effective pasture management practices for Gito 
Plateau. 
 
2. Materials and Methods 
2.1. Study Area 
This study was conducted on Gito Plateau (Çamlıhemşin 
district, Rize province, Türkiye; 40° 54' 12'' N, 40° 54' 
34'' E), a region known for its natural beauty in the 
Eastern Black Sea Region. Located approximately 2070 
meters above sea level and 32 km from the district 
center, data were collected during 2023 and 2024. The 
study area's location and representative photographs are 
shown in figures 1 and 2, respectively. Gito Plateau is 
representative of the region's characteristic pasture 
ecosystems. 

 

 
 

Figure 1. Location of the study area on the map (Google 
Earth). 
 

 

 

 
 

Figure 2. Some photos taken from the study area (Date: July 22, 2023). 



Black Sea Journal of Agriculture 

BSJ Agri / Muhammed İkbal ÇATAL 236 
 

Soil samples collected from the study area underwent 
analysis to determine key physicochemical properties. 
The results revealed a clay-loam, texture with a 
saturation percentage of 74.8%, indicating a moderate 
water-holding capacity. The soil exhibited a strongly 
acidic reaction with a pH of 4.39. The total salt content 
was low (0.21%), categorized as slightly saline (low 
salinity), and the lime content was also low (0.11%), 
classified as slightly calcareous (low lime). The organic 
matter content was found to be moderate (2.01%). 

Available phosphorus (P₂O₅) and potassium (K₂O) levels 
were also moderate, measuring 5.29 kg/da and 38.16 
kg/da, respectively. These findings suggest that the soil 
has a clay-loam texture, is strongly acidic, and has 
moderate levels of organic matter, phosphorus, and 
potassium, while salt and lime content are low. When the 
long-term meteorological data in Table 1 are analyzed, it 
is seen that Rize province has an average annual 
temperature of 14.5 °C and annual precipitation 
accumulation of 2301.2 mm (Anonymous, 2025). 

 
Table 1. Long-term climate data of Rize province (Anonymous, 2025) 

Rize 
(1928 – 2024) 

Average 
Temperature 

(°C) 

Average Highest 
Temperature (°C) 

Average Lowest 
Temperature (°C) 

Number of 
Rainy Days 

Average Monthly 
Total Precipitation 

(mm) 
January 6.9 10.7 3.9 14.69 231.9 
February 6.8 10.8 3.7 14.25 185.2 
Mart 8.1 12.0 4.9 15.80 161.3 
April 11.7 15.5 8.4 14.48 95.2 
May 16.0 19.4 12.7 14.31 96.6 
June 20.4 23.6 16.8 14.13 134.1 
July 22.9 26.0 19.7 13.68 151.0 
August 23.3 26.6 20.1 14.18 195.3 
September 20.3 24.1 17.0 14.64 257.5 
October 16.4 20.5 13.1 14.85 296.3 
November 12.3 16.5 9.1 13.57 255.3 
December 8.9 12.9 5.8 14,11 241.5 
Annual 14.5 18.2 11.3 172.7 2301.2 

 
2.2. Methodology 
Plant samples were collected from 12 distinct, different 
locations within the Gito Plateau study area during July of 
both 2023 and 2024. Vegetation was harvested at ground 
level using 50x50 cm quadrats (Türk and Özen, 2016). 
Fresh weights of the collected samples were measured in 
situ using a portable precision balance. Subsequently, 
samples were oven-dried at 70 °C for 48 hours to 
determine dry weights, which were then converted to 
yield per unit area (kg/da). The dried plant material was 
ground and homogenized using a mill equipped with a 1 
mm sieve. The concentrations of crude protein (CP), acid 
detergent fiber (ADF), neutral detergent fiber (NDF), acid 
detergent protein (ADP), phosphorus (P), potassium (K), 
calcium (Ca), and magnesium (Mg) were determined 
using a Foss NIR Systems Model 6500 Win ISI II v1.5 
NIRS instrument (Çaçan et al., 2014). Dry matter intake 
(DMI), digestible dry matter (DDM), relative feed value 
(RFV), digestible energy (DE), and metabolic energy (ME) 
were calculated from ADF and NDF values according to 
established equations from the literature: Digestible Dry 
Matter (DDM) = 88.9 - (0.779 x %ADF) (Oddy et al., 
1983); Dry Matter Intake (DMI) = 120 / (%NDF) 
(Sheaffer et al., 1995); Relative Feed Value (RFV) = (DDM 
x DMI) / 1.29 (Sheaffer et al., 1995); Digestible Energy 
(DE) = 0.27 + 0.0428 x (%DDM) (Fonnesbeck et al., 
1984); Metabolizable Energy (ME) = 0.821 x DE 
(Mcal/kg) (Khalil et al., 1986). 

Finally, Ca/P and K/(Ca+Mg) ratios were calculated to 
assess the interrelationships among macro element 
concentrations. 
2.3. Statistical Analysis 
Descriptive statistics were employed to analyze the data 
collected for the parameters examined in this study. Data 
were processed using the JMP statistical software 
package to calculate descriptive measures. These 
measures included means, standard deviations, and 
ranges for each parameter.  
 
3. Results 
The nutrient composition of grass samples collected from 
Gito Plateau over a two-year period is summarized in 
Table 2. These data provide valuable insights into the 
overall nutritional quality of the pasture and potential 
variations in nutrient content between years. 
Table 2 presents the yield and nutrient composition data 
obtained from the two-year analysis of grass samples 
collected from Gito Plateau. The average fresh yield (FY) 
was 480 kg/da, with values of 496±36.25 kg/da in the 
first year and 465±24.04 kg/da in the second year, 
demonstrating a slight inter-annual variation. Dry matter 
yield (DY) averaged 114 kg/da, with respective values of 
120±7.34 kg/da and 108±7.05 kg/da for the first and 
second years. Crude protein (CP) content remained 
relatively consistent across both years, averaging 
10.46%, with values of 10.48±1.83% and 10.43±1.44%. 
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Acid detergent fiber (ADF) content averaged 37.44%, 
with values of 37.60±4.02% and 37.28±2.86% for the 
first and second years, respectively. Neutral detergent 
fiber (NDF) averaged 69.10%, with values of 
68.77±3.59% and 69.43±5.64% observed in the first and 
second years. Acid detergent protein (ADP) levels were 
very similar across both years, averaging 1.15%. 
Digestible dry matter (DDM) averaged 59.73%, with 
values of 59.61±2.23% and 59.86±3.13% for the two 
years. Dry matter intake (DMI) averaged 1.74%, showing 
minimal variation between years (1.74±0.15% and 
1.73±0.09%). Relative feed value (RFV) averaged 80.42, 
with values of 80.63±11.53% and 80.20±9.38% for the 
first and second years. Digestible energy (DE) averaged 

2.83 Mcal/kg, with values of 2.82±0.13 and 2.83±0.10 
Mcal/kg. Metabolizable energy (ME) also showed little 
variation, averaging 2.32 Mcal/kg. Regarding mineral 
content, phosphorus (P) averaged 0.24%, potassium (K) 
averaged 1.53%, calcium (Ca) averaged 1.13%, and 
magnesium (Mg) averaged 0.30%. The Ca/P ratio 
averaged 4.81, with values of 4.96±1.74 and 4.67±1.71 
for the two years. The K/(Ca+Mg) ratio averaged 1.07, 
with minimal variation between years (1.07±0.13 and 
1.08±0.10). Overall, the nutrient composition of Gito 
Plateau pasture exhibited relatively small variations 
between the two years of the study, indicating a 
consistent nutritional profile. 

 
Table 2. Yield and nutritional value of Gito Plateau pasture 

Features Analyzed 1.Year 2.Year Average 
Fresh Yield (FY) (kg/da) 496±36.25 465±24.04 480 
Dry Matter Yield (DY) (kg/da) 120±7.34 108±7.05 114 
Crude Protein (CP) (%) 10.48±1.83 10.43±1.44 10.46 
Acid Detergent Fiber (ADF) (%) 37.60±4.02 37.28±2.86 37.44 
Neutral Detergent Fiber (NDF) (%) 68.77±3.59 69.43±5.64 69.10 
Acid Detergent Protein (ADP) (%) 1.15±0.06 1.14±0.12 1.15 
Digestible Dry Matter (DDM) 59.61±2.23 59.86±3.13 59.73 
Dry Matter Intake (DMI) 1.74±0.15 1.73±0.09 1.74 
Relative Feed Value (RFV) 80.63±11.53 80.20±9.38 80.42 
Digestible Energy (DE) (Mcal/kg) 2.82±0.13 2.83±0.10 2.83 
Metabolic Energy (ME) (Mcal/kg) 2.32±0.08 2.33±0.11 2.32 
Phosphorus (P) (%) 0.23±0.08 0.24±0.09 0.24 
Potassium (K) (%) 1.54±0.31 1.52±0.25 1.53 
Calcium (Ca) (%) 1.14±0.09 1.12±0.09 1.13 
Magnesium (Mg) (%) 0.30±0.05 0.29±0.05 0.30 
Ca/P 4.96±1.74 4.67±1.71 4.81 
K/(Ca+Mg) 1.07±0.13 1.08±0.10 1.07 

 

4. Discussion 
The nutritional composition of Gito Plateau pasture, as 
presented in Table 2, reveals valuable insights into its 
forage quality. The average dry matter yield (114.12 
kg/da) observed in this study is notably lower than the 
maximum dry matter yield (827.3 kg/da) reported by 
Kılıç (2018) for Beypınarı pasture in Trabzon. This 
difference could be attributed to variations in 
environmental factors such as altitude, precipitation, soil 
type, and grazing management practices between the two 
locations. Furthermore, the fact that the pasture area 
under study was accessible to grazing also contributed to 
the low yield. This is because continuous and 
uncontrolled grazing can negatively impact the growth 
and development of plants, reducing their photosynthetic 
capacity and consequently leading to a decrease in 
biomass and overall productivity. The crude protein (CP) 
content of Gito Plateau pasture (10.46%) is also lower 
than the values reported by Kılıç (2018) (16.6%), 
Şahinoğlu (2010) (16.33-18.64%), Nadir (2010) (16.48-
18.81%), and Aydın and Başbağ (2017) (19.19%) for 
different regions in Türkiye. This difference in CP content 

may reflect differences in plant species composition, soil 
fertility, and fertilization practices. 
Regarding fiber content, the average ADF (37.44%) and 
NDF (69.10%) values for Gito Plateau are comparable to 
the ranges reported by Tutar and Kökten (2019) for 
Bingöl (ADF: 34.8-37.4%; NDF: 52.5-62.7%) but 
generally higher than those reported by Şahinoğlu 
(2010) (ADF: %29.82-31.99; NDF: %46.39-55.21), Nadir 
(2010) (ADF: %24.38-26.84; NDF: %34.59-36.32), and 
Parlak et al. (2015) (ADF: %29.40-31.73; NDF: %43.18-
51.57). Higher fiber content can indicate lower 
digestibility and energy content. The digestible dry 
matter (DDM) of Gito Plateau pasture (59.73%) is lower 
than the value reported by Kılıç (2018) (61.0%) and 
Aydın and Başbağ (2017) (65.70%), which aligns with 
the observed differences in fiber content. The relative 
feed value (RFV) of Gito Plateau (80.42) is considerably 
lower than the values reported by Nadir (2010) (174.96-
189.77) and Aydın and Başbağ (2017) (137.7), further 
supporting the lower overall forage quality compared to 
these studies. 
The mineral content of Gito Plateau pasture also shows 
some variations compared to other studies. Phosphorus 
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(P) content (0.24%) is lower than the ranges reported by 
Şahinoğlu (2010) (0.40-0.43%) and Aydın and Başbağ 
(2017) (0.34%). Potassium (K) content (1.53%) is also 
lower than the values reported by Şahinoğlu (2010) 
(2.32-2.60%) and Aydın and Başbağ (2017) (2.42%). 
Calcium (Ca) content (1.13%) is within the range 
reported by Şahinoğlu (2010) (0.90-1.33%) and similar 
to Aydın and Başbağ (2017) (1.09%). Magnesium (Mg) 
content (0.30%) is also within the range reported by 
Şahinoğlu (2010) (0.26-0.36%) and similar to Aydın and 
Başbağ (2017) (0.31%). The K/(Ca+Mg) ratio (1.07) is 
lower than the range reported by Şahinoğlu (2010) 
(1.61-2.13). These differences in mineral content can be 
attributed to variations in soil mineral composition and 
plant species. 
In conclusion, the nutritional quality of Gito Plateau 
pasture, while providing adequate forage, appears to be 
generally lower in terms of dry matter yield, crude 
protein, and relative feed value compared to other 
pastures studied in different regions of Türkiye. These 
differences highlight the importance of site-specific 
management strategies tailored to the unique 
characteristics of each pasture ecosystem. 
 
5. Conclusion 
This study investigated the nutritional value of Gito 
Plateau pasture in the Çamlıhemşin district of Rize 
province, Türkiye, during the summers of 2023 and 
2024. Analysis of plant samples collected from 12 distinct 
locations revealed valuable insights into the forage 
quality of this important pasture ecosystem. The average 
dry matter yield was found to be 114.12 kg/da, with 
relatively consistent crude protein content averaging 
10.46% across both years. Fiber content, as indicated by 
ADF (37.44%) and NDF (69.10%), suggests a moderate 
level of digestibility. Calculated feed quality parameters, 
including DDM (59.73%) and RFV (80.42), further 
characterized the nutritional value of the pasture. 
Mineral analysis revealed average concentrations of 
phosphorus (0.24%), potassium (1.53%), calcium 
(1.13%), and magnesium (0.30%), with calculated Ca/P 
and K/(Ca+Mg) ratios averaging 4.81 and 1.07, 
respectively. 
The relatively consistent nutrient composition observed 
over the two-year study period suggests a stable forage 
resource. However, further research is needed to 
investigate the seasonal variations in nutrient content 
and the influence of grazing management practices on 
pasture quality. This study provides baseline data on the 
nutritional value of Gito Plateau pasture, which can be 
used to inform sustainable grazing management 
strategies and optimize livestock production in the 
region. These findings contribute to a better 
understanding of the pasture's potential to support 
livestock and highlight the importance of continued 
monitoring and management of this valuable natural 
resource in Türkiye's Eastern Black Sea Region. 
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