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Research article
Ερευνητικό άρθρο

ABSTRACT: The present study was conducted to determine the feed value of different roughage sources cultivated 
in 186 different locations in the Western Mediterranean region of Türkiye. The materials of the study were 11 different 
roughage sources (Legume and Grass Forages) or their mixtures collected from the 27 districts of Antalya (8), Isparta 
(10) and Burdur (9) provinces representing the region. 45 legume samples (alfalfa hay (37) and vetch stalk (8) 109 
grasses samples (barley stalk (28), wheat fodder (2), wheat stalk (49), oat stalk (12) and grass hay (18); 32 mixture 
samples (barley-oat stalk (11), barley-wheat stalk (5), barley-vetch stalk (13) and vetch-oat stalk (3) were used for 
determination of their nutrient contents, feed, and energy values.

The relative feed value (RFV) and the relative forage quality (RFQ) results of all roughages; vetch stalk 102.42 & 
113.69, alfalfa hay 99.17 & 112.41 for legumes; among the wheats; grass hay 99.50 & 113.05, oat stalk 80.84 & 
84.27, wheat fodder 78.69 & 83.83, barley stalk 67.72 & 69.45, wheat stalk 48.88 & 56.97 and mixed roughages were 
determined as vetch-oat stalk 100.49 & 108.18, barley-vetch stalk 92.58 & 97.14, barley-oat stalk 93.21 & 92.93and 
barley-wheat stalk 81.97 & 81.36. 

Grass hay, vetch stalk and vetch-oat stalk were determined as the third quality roughage according to the RFV. These 
results might have been due to the wrong harvesting time and harvests made with inappropriate equipment; serious 
nutrient losses occur in roughages until they reached the animal’s feed. According to RFQ; grass hay, vetch stalk and 
alfalfa hay should be used in feeding heifer, 12 to 18 months beef cow-calf, while vetch-oat stalk is in the class of 
roughage should be used in feeding of heifer and cows in dry season. Nutrient analysis of roughage samples showed 
that the nutritional losses could have occurred during harvesting and post harvesting transportation, attributing to 
wrong harvesting time, inappropriate harvesting equipment, and transportation to farms.
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INTRODUCTION

The imbalances in income distribution around the 
world cause some countries to struggle with obe-

sity and starvation. The same effect has been seen on 
agricultural production models. Manufacturers are 
forced to meet the nutritional substances needs of a 
rapidly growing population, while the largest share of 
this negativity has been belonged particularly to live-
stock sector in Türkiye. Because, although ruminants 
(cattle, sheep and goat) are based on pasture lands in 
general, these areas have become unable to meet the 
needs of animal production due to excessive grazing 
(Oğuz et al. 2013), being used for different purposes 
or insufficient care in management (Bıçakçı and Açık-
baş, 2018). For this reason, the share of areas where 
roughage crops will be cultivated in agricultural pro-
duction models are expected to increase as parallel 
with the human population, but on the contrary, it is 
decreasing. Roughage plants, which are of great im-
portance to ensure rumination in ruminant animals, 
are highly affected by this situation. The habit of us-
ing the residues or wastes left after the products pro-
duced by traditional methods by farmers a roughage 
source in livestock prevents an effective animal feed-
ing (Açıkbaş and Özyazıcı, 2019).

Roughage crops gain the quality of stalk or straw 
until they come in front of animals due to unconscious 
production and handling methods, which should be 
grown as dry grass (Öten et al. 2018). Forage loss-
es in plants were evaluated in 5 different categories. 
These; 1) loss of plant respiration; 2) rain damage; 
3) loss from machinery; 4) straw storage loss and 5) 
silo storage loss (Rotz and Muck, 1994). Post-har-
vest losses in plants occurred as leaves, water-solu-
ble carbohydrates, or protein losses. Livestock en-
terprises always ignore these losses when feeding 
animals. Accordingly, it causes losses in feed quality 
and nutrient content (Moser, 1980). Since the animals 
cannot reach the right roughage plants at the rate of 
their needs, their yield share decreases, and mortali-
ties can be seen because of metabolic disorders such 
as acidosis and ketosis.Generally, roughage crops are 
classified into three groups as legumes,grasses, and 
legume and grass mixtures (Rotz, 1995). According to 
their grain content, legumes have a high-crude protein 
value, and grass have high-energy values. Roughages 
can be planted separately as well as in the form of le-
gume-grass mix roughages in different proportions. In 
addition, roughages contain important nutrient differ-
ences depending on factors such as climate, variety, 
soil, fertilization, harvesting methods and consequent-

ly post-harvest handling, including transportation. 
For this reason, there has been no study that deter-
mines the nutrient contents of roughages belonging 
to ecological regions or countries during conventional 
handling process till reaching feeders. Up to now, the 
nutrient contents of roughages have been included in 
the literature as the figures represented by samples 
taken from very limited areas or from a few farms. 
Therefore, in the present study, the nutrient contents 
of the roughages collected from a wide area of differ-
ent districts of Antalya, Burdur and Isparta provinc-
es were determined within the scope of the Western 
Mediterranean Region of Türkiye to fill the gap in the 
literature. In general, studies are field studies aimed 
at measuring the adaptation abilities of plants and/or 
determining their nutrient content. However, in the 
current study, the results of the roughage samples tak-
en from the places where the final consumer animals 
were stocked before consumption were evaluated.

MATERIAL AND METHOD
Türkiye is one of the countries lying in the east 

of the Mediterranean region of Europe. The Medi-
terranean region, located in the south of Türkiye, is 
divided to east and west region. The Western Med-
iterranean Region-Türkiye has an area of 36.797 
km2 including Antalya, Burdur and Isparta provinc-
es (BAKA, 2013). Roughage samples from Antalya 
(8), Isparta (10) and Burdur (9) provincial centers 
and 24 districts of these provinces, from 186 differ-
ent locations in total between May-October 2013, as 
Karabulut and Canbolat (2005) stated, collected from 
wholesalers or livestock farms as it was either solely 
or mixture. Forage samples were collected from 186 
different locations from 27 different regions due to the 
large number of microclimatic features in the Western 
Mediterranean Region of Türkiye (Figure 1).

The main material of the study consists of 11 dif-
ferent roughages. Legumes: alfalfa hay (37), vetch 
stalk (8); wheats: barley stalk (28), wheat fodder 
(2), wheat stalk (49), oat stalk (12), grass hay (18) 
and mixture roughages: barley-oat stalk (11), bar-
ley-wheat stalk (5), barley-vetch stalk (13) and vetch-
oat stalk (3). Nutritional analysis of the samples of 
roughages taken from four different points of the sam-
ple area were carried out in the Akdeniz University, 
Feed and Animal Nutrition Laboratory. Nutrient anal-
ysis (dry matter, organic matter, crude protein, ether 
extract, ash, ADF, NDF, ADL and crude fiber) and 
the ADFom, NDFom, hemicellulose, cellulose, total 
carbohydrates, non-fiber carbohydrates, nitrogen-free 
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extracts, total digestible nutrient, and energy values 
calculated using the results of this analysis were made 
according to AOAC (2000), Van Soest et al. (1991), 
AOCS (2005) and Sniffen et al. (1992). The RFV and 
RFQ were determined respectively by the methods of 
Rohweder et al. (1978) and Undersander and Moore 
(2002) (Table 1). Data were analysed GLM procedure 
of SPSS (2008-Windows version of SPSS, release 
17.0, SPSS Institute Inc., Cary, NC, USA).

RESULTS AND DISCUSSION 
The present study was conducted to determine the 

nutrient content of 11 different roughages grown in 
186 different locations in the Western Mediterranean 
Region, Türkiye. These roughages include alfalfa hay 
and vetch stalk as legumes and barley straw, wheat 
fodder, wheat straw, oat hay and grass hay as grasses 
or their mixed. In 2020, the production amounts of 
legumes and grasses in the Western Mediterranean 
Region of Türkiye were 324.210, 142.064, 288.338, 
14.123, 471.787, 80.366 and 138 tons, respectively 
(TÜİK, 2021).

Since the relative feed value (RFV) and the rela-
tive forage quality (RFQ) were calculated from all nu-
trient analyzes, these parameters were considered im-
portant for animal nutrition. Therefore, RFV and RFQ 
results of all roughages; vetch stalk 102.42 & 113.69, 
alfalfa hay 99.17 & 112.41 for legumes; among the 
wheats; grass hay 99.50 & 113.05, oat stalk 80.84 & 
84.27, wheat fodder 78.69 & 83.83, barley stalk 67.72 
& 69.45, wheat stalk 48.88 & 56.97 and roughage 
mixtures were determined as vetch-oat stalk 100.49 & 
108.18, barley-vetch stalk 92.58 & 97.14, barley-oat 
stalk 93.21 & 92.93 and barley-wheat stalk 81.97 & 
81.36. The other nutritional parameters are given in 
Table 2 and 3.

Dry matter contents of legumes, grasses and their 
mixtures were found to be quite high. The reason for 
this has been that the plants were either over-dried 
or dried in the place where they were kept, due to 
excessive heat. Because the regions where the sam-
ples were taken are inland, and instead of the high 
humidity and temperatures that are characteristic of 
the Western Mediterranean Region, it is a region with 

Figure 1. Western Mediterranean Region of Türkiye

Table 1. RFV and RFQ classification scale
RFV Score > 151 125–151 103–124 87–102 75–86  (<75) 
Quality The best The prime The second The third The fourth The fifth-poor quality to be rejected
RFQ Score 140–160 125–150 115–130 100–200

Type of 
animal

Dairy, 1st 
trimester Dairy 

calf

Dairy, last 200 days 
Heifer, 3 to 12 months 

Stocker cattle

Heifer, 12 to 18 
months Beef cow-calf

Heifer are described as 18 to 24 
months Dry cow
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Table 2. Nutritional contents of some roughages
Roughages Legume Grass Mixed
Location 37 8 28 2 49 12 18 11 5 13 3

Parameters Alfalfa Hay Vetch Stalk Barley Stalk Wheat 
Fodder Wheat Stalk Oat Stalk Grass Hay Barley-Oat 

Stalk
Barley-

Wheat Stalk
Barley-Vetch 

Stalk
Vetch-Oat 

Stalk
DM 1 920.81±0.88 917.14±3.10 941.37±1.38 933.30±4.70 944.26±1.39 937.43±1.71 923.58±1.82 936.06±1.59 939.87±3.63 927.30±3.11 929.52±4.66
OM 2 88.94±0.17 91.00±0.77 83.20±0.32 93.10±0.38 94.11±0.14 92.64±0.49 91.63±0.30 94.30±0.14 94.82±0.22 92.85±0.35 92.28±0.61
CP 2 14.78±0.55 11.85±2.08 3.20±0.33 9.25±0.14 2.72±0.25 8.93±0.85 12.80±0.92 8.68±0.56 7.16±1.54 10.62±0.80 13.69±0.32
EE 2 1.06±0.09 1.89±0.23 0.93±0.09 1.49±0.49 0.95±0.07 1.63±0.28 2.51±0.17 2.41±0.28 1.24±0.25 1.83±0.11 1.86±0.25
Ash 2 11.06±0.17 9.00±0.77 5.43±0.15 6.90±0.38 5.89±0.14 7.37±0.49 8.37±0.30 5.70±0.14 5.18±0.22 7.15±0.35 7.72±0.61
ADF 2 38.27±0.68 39.93±2.29 46.93±1.23 40.70±0.05 56.08±0.86 39.65±1.45 40.74±1.00 36.54±1.45 38.68±3.47 37.58±1.60 35.45±0.78
ADFom

3 27.21±0.75 30.93±2.96 41.50±1.18 33.80±0.43 50.19±0.82 32.29±1.72 32.37±1.21 30.84±1.43 33.50±3.51 30.43±1.67 27.73±1.28
NDF 2 56.77±1.25 55.81±4.53 74.02±1.64 67.64±1.41 88.25±1.25 67.35±1.39 57.97±2.99 61.96±2.79 69.94±6.20 61.46±2.36 57.27±3.83
NDFom

3 45.71±1.32 46.80±5.25 68.59±1.59 60.74±1.03 82.36±1.23 59.98±1.65 49.60±3.25 56.26±2.76 64.76±6.20 54.31±2.60 49.55±4.44
ADL 2 10.14±0.28 12.74±0.86 15.03±0.57 11.24±0.38 18.51±0.40 10.93±0.64 12.84±0.34 10.62±0.61 10.66±1.46 11.10±0.83 9.68±0.34
CF 2 27.18±0.53 26.13±1.55 30.96±0.75 25.61±0.41 36.52±0.51 27.77±0.96 26.83±0.87 24.87±0.91 26.97±2.07 25.42±0.84 24.72±0.67
HCel2 18.49±0.71 15.87±2.42 27.09±0.87 26.94±1.46 32.17±0.63 27.69±0.65 18.61±1.84 25.41±1.59 31.26±3.06 23.88±1.90 21.82±3.27
Cel2 28.13±0.53 27.20±1.55 31.89±0.75 28.66±0.41 37.57±0.51 28.73±0.96 27.90±0.86 25.93±0.91 28.02±2.07 26.48±0.83 25.77±0.66
TC 1 73.10±0.66 77.26±2.79 90.45±0.39 82.37±0.04 90.44±0.32 82.07±0.98 76.32±1.26 83.21±0.67 86.42±1.88 80.40±1.13 76.73±0.85
NFC 1 16.33±0.81 21.46±1.88 16.43±1.38 14.73±1.45 6.00±1.44 14.73±0.91 18.35±2.05 21.25±2.28 16.48±4.85 18.93±1.63 19.46±3.04
NFE 1 38.00±0.36 42.85±1.74 53.62±0.54 48.10±0.02 48.34±0.51 48.04±0.69 41.85±0.79 51.94±0.55 53.43±0.80 47.71±1.30 44.96±0.76
1 g/kg of natural material; 2 (%) of dry matter; DM: Dry Matter (g/kg), OM: Organic Matter (%), CP: Crude Protein (%), EE: Ether 
Extract (%), Ash (%), ADF: Acid Detergent Fiber (%) ; 3ADFom=ADF−ash, NDF: Neutral Detergent Fiber (%), NDFom=NDF−ash, 
ADL: Acid Detergent Lignin (%), CF: Crude Fiber (%), HCel: Hemicellulose (%), Cel: Cellulose (%), TC: Total Carbohydrates (g/
kg), NFC: Non-Fiber Carbohydrates (g/kg), NFE: Nitrogen Free Extracts (g/kg).

Table 3. Energy and Nutritive values of some roughages
Roughages Legume Grass Mixed
Location 37 8 28 2 49 12 18 11 5 13 3

Parameters Alfalfa Hay Vetch Stalk Barley Stalk Wheat 
Fodder Wheat Stalk Oat Stalk Grass Hay Barley-Oat 

Stalk
Barley-

Wheat Stalk
Barley- 

Vetch Stalk
Vetch -Oat 

Stalk
DE 2.82±0.03 2.69±0.10 2.27±0.02 2.57±0.00 2.23±0.01 2.55±0.04 2.73±0.04 2.54±0.03 2.47±0.08 2.63±0.04 2.77±0.02
ME 2.31±0.02 2.20±0.08 1.86±0.01 2.10±0.00 1.83±0.01 2.09±0.03 2.24±0.04 2.08±0.02 2.02±0.06 2.16±0.03 2.27±0.01
NEL 0.66±0.01 0.63±0.03 0.52±0.00 0.59±0.00 0.51±0.00 0.59±0.01 0.64±0.01 1.29±0.02 0.57±0.02 0.61±0.01 0.65±0.00
NEm 1.44±0.02 1.34±0.08 1.02±0.01 1.25±0.01 0.99±0.01 1.23±0.03 1.37±0.03 1.23±0.02 1.17±0.06 1.30±0.03 1.40±0.01
NEg 0.85±0.02 0.76±0.07 0.47±0.01 0.68±0.01 0.44±0.01 0.67±0.03 0.79±0.03 0.67±0.02 0.61±0.05 0.73±0.03 0.82±0.01
TDN 2 63.88±0.60 60.90±2.26 51.57±0.39 58.10±0.12 50.69±0.28 57.75±0.94 61.84±1.01 57.69±0.63 55.97±1.73 59.68±0.86 62.92±0.38
DDM 59.09±0.53 57.79±1.78 52.34±0.96 57.19±0.04 45.21±0.67 58.01±1.13 57.16±0.78 60.43±1.13 58.77±2.70 59.62±1.25 61.29±0.61
DMI 2.15±0.05 2.25±0.18 1.65±0.05 1.78±0.04 1.38±0.03 1.79±0.04 2.21±0.18 1.98±0.09 1.77±0.16 1.99±0.09 2.11±0.14
RFV 99.17±3.03 102.42±11.01 67.72±3.46 78.69±1.59 48.88±1.97 80.84±3.22 99.50±9.54 93.21±5.61 81.97±10.73 92.58±5.32 100.49±7.12
RFQ 112.41±3.42 113.69±13.22 69.45±2.56 83.83±1.59 56.97±1.44 84.27±2.89 113.05±11.01 92.93±4.75 81.36±9.34 97.14±5.37 108.18±7.53

DDM: Digestible Dry Matter (%), DMI: Dry Matter Intake (Live Weight: LW, %), RFV: Relative Feed Value and RFQ: Relative 
Forage Quality, DE: Digestible Energy (MJ/kg), NEL: Net Energy-Lactation (MJ/kg), NEm: Net Energy-Maintenance (MJ/kg), NEg: 
Net Energy-Gain (MJ/kg), and TDN: Total Digestible Nutrient (%).

low humidity, high temperature and wind intense. For 
this reason, plants that are sufficiently dried and trans-
ported in the field are exposed to an extra dry air in the 
area where they are stored. In addition, since Burdur 
is a province where intensive dairy cattle breeding is 
carried out, some breeder farms in this region stock 
roughage crops in large haylages to minimize loss-
es (Rotz and Muck, 1994). In the provinces of Ispar-
ta and Antalya, the nutritional losses caused by the 
breeding conditions are ignored by the breeders due 
to the intense amount of goat and sheep breeding. It 
can be speculated that these losses might come from 

the samples which were excessively dry and shed-
ding leaves during transporting to feed boxes. For this 
reason, losses occurring during the period from har-
vest time, post-harvest transportation and storage or 
from storage to feed boxes are extremely important in 
terms of animal nutrition. Öten and Albayrak (2018) 
determined that the average CP % value of alfalfa 
hay, they collected from Antalya province and its dis-
tricts, were higher than the current study results, but 
on the contrary, they determined the ADF and NDF 
% value to be low (15.38%, 36.72 and 47.23, respec-
tively). Due to the high moisture content of Antalya 
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province, it is thought to be caused by the lack of leaf 
shedding, especially due to dry air. The results giv-
en in Tables 2 and 3 collected from 37 different lo-
cations were compared with the results of CP, ADF, 
NDF, TDN % and RFV (respectively 19.6, 65.1 and 
145.4) of alfalfa hay collected from the lakes region 
of Açıkbaş et al. (2017). The reason for the difference 
in values is that the alfalfa samples were grown by the 
researchers. Unfortunately, the current results do not 
agree with the results of alfalfa consumed by the an-
imals during the feeding phase. While the current re-
sults were determined higher than our study, the ADF 
% (31.6) and NDF % (41.2) values were found to be 
higher. The high structural carbohydrate values of al-
falfa samples are attributed to the shedding of most 
of their leaves during harvest, transport, or stowing. 
This also might be attributed to the nutritional losses 
during harvesting, transport, and stowing, depending 
on dry matter content of roughages and allowed time 
for drying on field. Yücel et al. (2013) determined the 
average CP, ADF, NDF % and RFV of vetch grown 
in Eastern Mediterranean conditions as 20.71, 37.81, 
44.49% and 114.2, respectively, while similarly, Ova 
and Uslu (2021) determined the dry grass of three 
types of vetch determined in Eastern Mediterranean 
conditions as 18.75, 34.16, 47.75% and 122.65, re-
spectively. When compared with our current study, all 
results support that the leaves of the vetch, which con-
tain higher crude protein compared to other parts of 
plant, are shed until they reach their final use. When 
the RFV is examined, it was seen that the vetch hay 
and vetch stalk have a second-class feed value (Table 
1 and 3). Considering the reviewed literature, the CP 
value of the vetch stalk was low in the present study. 
Since the ADF and NDF values of vetch hay and 
vetch stalk were not close to each other, the relative 
feed value was also found similar. For this reason, the 
RFQ was calculated to determine the period in which 
roughages should be used in dairy or beef cattle in-
stead of evaluating them only with the RFV. Accord-
ing to the RFQ, alfalfa hay and vetch stalk can be 
used in heifer, 12 to 18 months beef cow-calf feeding. 
These outcomes outlined that the importance of han-
dling methods from harvesting roughages to present 
to animals. This is very important for legumes since 
their leaves are more vulnerable to physical tach. Our 
current results showing a serious loss of quality in le-
gumes were clear evident for this. While the average 
CP, ADF, NDF% and RFV of barley stalk grown in 
Western Mediterranean conditions were 3.20, 46.93, 
74.02 and 67.72%, respectively, Uzun (2010) deter-

mined the barley straw grown in Samsun conditions 
as 5.57, 48.83, 75.86% and 62.80, respectively. Ac-
cording to RFV, barley straw and stalk have been de-
termined that were too bad feed to be used in animal 
feeding. Similarly, while the average values of wheat 
fodder were determined as 9.25, 40.70, 67.64% and 
78.69, respectively, according to RFV evaluation of 
wheat fodder was a fourth quality feed. However, the 
values of Canbolat (2012) for the wheat fodder ob-
tained in Bursa-Türkiye conditions were determined 
as 8.60, 27.60, 49.90% and 125.70, respectively, and 
according to RFV is a first quality feed (Table 1 and 
3). According to the current results, wheat fodder was 
seriously compromised from its quality until it was 
brought to livestock farms and offered for animal 
consumption. In the present study, when the average 
CP, ADF, NDF % and RFV of wheat stalk were de-
termined as 2.72, 56.08, 88.25% and 48.88, respec-
tively, while Abdi and Kılıç (2018) mean values of 
wheat straw obtained in Samsun-Türkiye conditions 
were determined 2.93, 47.53, 78.89% and 61.2, re-
spectively. The results show that wheat stalk was a 
poor-quality roughage in terms of animal feeding, just 
like barley stalk. The average values of oat stalk were 
determined as 8.93, 39.65, 67.35% and 80.84, respec-
tively, while Canbolat (2012) determined the average 
values of oat straw grown in Bursa-Türkiye condi-
tions as 7.70, 24.90, 46.60% and 138.70, respectively. 
In the present study, although oat stalk was a fourth 
quality feed, Canbolat (2012) determined that it was 
a first quality feed. In addition, average CP, ADF, 
NDF% and RFV of grass hay were determined as 
12.80, 40.74, 57.97% and 99.50, respectively, while 
Gürsoy and Macit (2017) mean values of grass hay 
grown in Erzurum-Türkiye conditions were deter-
mined 11.07, 29.97, 59.66% and 102.19, respectively. 
Grass hay grown in the Western Mediterranean con-
ditions was determined as a fourth quality feed since 
there was loss due to the physical structure of the 
grass hay, while the grass hay grown in Erzurum-Tür-
kiye conditions where the high altitude and climate 
structure was hard had been determined as a fourth 
quality roughage source. 

Barley-oat stalk, barley-wheat stalk, barley-vetch 
stalk, and vetch-oat stalk mixed have been usually 
obtained as roughage in the Western Mediterranean 
Region. While the average CP, ADF, NDF, TDN% 
and RFV of mixed-grown vetch-oat stalk was 13.69, 
35.45, 57.27, 62.92% and 100.49, respectively. 
Lithourgidis et al. (2006) determined these respec-
tive values of vetch-oat straw as 11.00, 35.14, 40.17, 
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49.49% and 142.08. The average CP, ADF, NDF% and 
RFV of the barley-oat stalk mixture were determined 
as 8.68, 36.54, 61.96% and 93.21, respectively, while 
Seydoşoğlu et al. (2020) determined these parameters 
in 20% oats and 80% barley straw mixture as 9.43, 
40.60, 53.20% and 100.25, respectively. The average 
CP, ADF, NDF% and RFV of the barley-vetch stalk 
mixture were determined as 10.62, 37.58, 61.46% 
and 92.58, respectively, while Uzun and İdikut (2012) 
determined these parameters for barley-vetch straw 
mixtures as 14.19, 41.45, 61.64 and 85.57, respective-
ly. Their results also differed according to the mixing 
ratio of roughages. As can be seen in Table 3, the en-
ergy values of roughages were not significantly differ-
ent among each other, agreeing with those of previous 
studies in the literature.

CONCLUSIONS
Feed crops used in all animal feeding in the West-

ern Mediterranean-Türkiye are generally obtained by 
special planting and harvesting methods, and the nutri-
ent contents of these plants are given in the literature. 
However, the nutrient analysis of collected samples 
of roughages from animal farms provided us in-depth 
information about the roughages’ history from how to 
having been treated with them till feeding procedure 
after harvesting such as, drying, transporting, stewing 
in the Western Mediterranean Region of Türkiye. In 
the light of this information, the quality of roughages 
in the farms for feeding animals decreases until the 
feed boxes. In addition, the qualified roughages re-
quired for the animals to show their real performance 

provide an increase in productivity for the animals.

As a result, new harvesting and handling tech-
niques need to be developed for roughages. In ad-
dition, although the region is suitable for growing 
roughages of good quality, the desired yield cannot be 
obtained because the farmers continue to traditional 
production models. For this reason, it was concluded 
that new harvesting methods and transportation tech-
niques for roughages should be developed, and edu-
cation extension projects should be prepared to raise 
the awareness of the breeders. As an alternative way 
of preventing nutritional losses, roughages in the field 
should be packaged as haylage. In addition, the re-
sults have supported the database of some roughages 
and eliminated the deficiencies in the literature.

CONFLICT OF INTEREST
There are no conflicts of interest to declare.

FUNDING
The authors would like to thank the financial sup-

port from the Scientific Research Projects Coordi-
nation Unit of Akdeniz University (Project Number 
2014.03.0121.003). 

ACKNOWLEDGMENTS
This article was prepared out from a part of the 

PhD thesis of the first author. The English editing was 
done by Dr. Ahmet Şahin who has a PhD degree at 
Leeds University in UK.



J HELLENIC VET MED SOC 2023, 74 (1)
ΠΕΚΕ 2023, 74 (1)

A.G. FİLİK, M.M. ERTÜRK 5385

REFERENCES

Abdi, M. A. and Kılıç, Ü. (2018). Effect of Lignin Peroxidase Enzyme on 
Feed Values of Different Straws. KahramanmaraşSütçü İmam Uni-
versity Journal of Agriculture and Nature, 21 (3) : 374-384. https://
doi.org/10.18016/ksudobil.346585

Açıkbaş, S. and Özyazıcı, M. A. (2019). Determination of the feed val-
ue of wheat straw: Turkey, Siirt province case. International Journal 
of Scientific and Technological Research, 5 (12), 12-25. https://doi.
org/10.7176/JSTR/5-12-25

AOAC. (2000). Official Procedure. Official methods of analysis of AOAC. 
International 17th edition; Gaithersburg, MD, USA 242. Association 
of Analytical Communities 2000.

AOCS. (2005). Official Procedure. Approved procedure Am 5-04, rapid 
determination of oil/fat utilizing high temperature solvent extraction. 
Urbana, IL: American Oil Chemists’ Society.

BAKA (2013). TR 61 Region (Antalya, Isparta, Burdur) Plan 2010-2013 
Book, West Mediterranean Development Agency.	 https://www.tari-
morman.gov.tr/SGB/TARYAT/Belgeler/kalkinma_ajansi_bolg_plan/
TR61.pdf

Bıçakçı, E. and Açıkbaş, S. (2018). Determination of Roughage Produc-
tion Potential for Farm Animals in Bitlis Province. BitlisEren Univer-
sity Journal of Science and Technology, 7 (1), 180-185. https://doi.
org/10.17798/bitlisfen.364336

Canbolat, Ö. (2012). Comparison of in vitro Gas Production, Organic 
Matter Digestibility, Relative Feed Value and Metabolizable Ener-
gy Contents of Some Cereal Forages. KafkasUniversitesiVeteriner-
FakültesiDergisi 18 (4) : 571-577, 2012. https://doi.org/10.9775/
kvfd.2011.5833

Gürsoy, E, and Macit, M. (2017). Comparison of Relative Feed Values of 
Some Grasses Grown in Grassland and Meadow of Erzurum Prov-
ince. YuzuncuYil University Journal of Agricultural Sciences, 27 (3), 
309-317. https://doi.org/10.29133/yyutbd.280244

Karabulut, A. and Canbolat, Ö. (2005). Yem Değerlendirme ve Analiz 
Yöntemleri. Ing: Feed Evaluation and Analysis Methods. Publisher of 
Uludağ University, ISBN: 975-6149-07-8 PP: 22-23. Bursa, Turkey. 

Lithourgidis, A. S., Vasilakoglou, I. B., Dhima, K. V., Dordas, C. A., 
Yiakoulaki, M. D. (2006). Forage yield and quality of common vetch 
mixtures with oat and triticale in two seeding ratios. Field Crops Re-
search, 99 (2-3), 106-113. https://doi.org/10.1016/j.fcr.2006.03.008

Moser, L. E. (1980). Quality of forage as affected by post‐harvest storage 
and processing. Crop quality, storage, and utilization, 227-260.https://

doi.org/10.2135/1980.cropquality.c9
Oğuz, F., Oğuz, M., Sipahi, C. (2013). The structural situation related 

to animal nutrition and nutritional diseases at dairy cattle farms in 
Burdur province. Journal of the Turkish Veterinary Medical Society, 
84 (2), 7-19. Retrieved from https://dergipark.org.tr/en/pub/vetheder/
issue/34360/379544

Öten, M. and Albayrak, S. (2018). Determination of Forage Quality 
Features of Some Alfalfa (Medicago sativa L.) Genotypes. Journal 
of Field Crops Central Research Institute, 27 (2), 55-61. https://doi.
org/10.21566/tarbitderg.501415

Öten, M., Kabaş, Ö., Kiremitçi, S. (2018). Determination of leaf 
breaking strength in some clover genotypes collected from Antalya 
natural flora. Derim, 35 (1), 81-86. https://doi.org/10.16882/der-
im.2018.339204

Ova, M. and Uslu, Ö. (2021). Determination of Yield and Hay Quality 
of Some Vetch (Vicia sp.) Species Cutted at Different Times at Kah-
ramanmaraş under Mediterranean Ecological Conditions.Journal of 
Agricultural Engineering, 0 (371), 99-112. https://doi.org/10.33724/
zm.808611

Rohweder, D.A., Barnes, R.F., Jorgensen, N. (1978). Proposed hay grad-
ing standards based on laboratory analyses for evaluating quality. 
Journal of Animal Science; Volume, 47 (3) : 747-759. https://doi.
org/10.2527/jas1978.473747x 

Rotz, C. A. (1995). Loss models for forage harvest. Transactions of the 
ASAE, 38 (6), 1621-1631. https://doi.org/10.13031/2013.27987

Rotz, C. A., & Muck, R. E. (1994). Changes in forage quality during har-
vest and storage. Forage quality, evaluation, and utilization, 828-868. 
https://doi.org/10.2134/1994.foragequality.c20

Seydoşoğlu, S, Turan, N, Oluk, A. (2020). Evaluation of the influence on 
forage yield and quality through determination barley mixture rates 
with some legume forage. Academic Journal of Agriculture, 9 (2), 
289-296. https://doi.org/10.29278/azd.737554

Sniffen, C.J., O’connor, J.D., Van Soest, P.J., Fox D.G., Russell J.B. 
(1992). A net carbohydrate and protein system for evaluating cattle 
diets: II. Carbohydrate and protein availability. Journal of Animal Sci-
ence; 70 (11), 3562-3577. https://doi.org/10.2527/1992.70113562x

SPSSWIN, SPSS Statistics 17.0 release 17.0.0 (Aug 23, 2008) for Win-
dows. WinWrap Basic, Copyright 1993-2007 Polar Engineering and 
Consulting, http://www.winwrap.com/ 2007.

TÜİK (2021). Cereals and Other Crop Products Statistics, Production 



J HELLENIC VET MED SOC 2023, 74 (1)
ΠΕΚΕ 2023, 74 (1)

5386 A.G. FİLİK, M.M. ERTÜRK

Quantity for Region (Antalya, Isparta, Burdur-2020). Turkish Statis-
tical Institute Portal, Central Dissemination System. Accessed Date: 
13.04.2021. https://biruni.tuik.gov.tr/medas/?kn=92&locale=en

Undersander, D., and Moore, J.E. (2002). Relative forage quality. Focus 
on forage. 4 (5), 1-2.

Uzun, F. (2010). Changes in hay yield and quality of bulbous barley at 
different phenological stages. Turkish Journal of Agriculture and For-
estry, 34 (1), 1-9. https://journals.tubitak.gov.tr/agriculture/issues/tar-
10-34-1/tar-34-1-1-0903-27.pdf

Van Soest, P.V., Robertson, J.B., Lewis, B. A. (1991). Methods for di-
etary fiber, neutral detergent fiber, and non-starch polysaccharides in 
relation to animal nutrition. Journal of Dairy Science 1991; 74 (10), 
3583-3597. https://doi.org/10.3168/jds.S0022-0302 (91) 78551-2

Yücel, C., Avcı, M., Kılıçalp, N., Gültekin, R. (2013). Evaluation of Some 
Common Vetch (Vicia Sativa L.) Lines for Forage Yield and Quali-
ty in Çukurova Conditions. Anadolu Journal of Agricultural Scienc-
es, 28 (3), 134-140. Retrieved from https://dergipark.org.tr/en/pub/
omuanajas/issue/20218/214193

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

