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ABSTRACT

This study was carried out to determine the
yield, quality, capacity and species diversity in Ko-
zluk pastures of Batman province of Turkey. Studies
were carried out in pastures of five villages (Yeni-
caglar, Karpuzlu, Kavakdibi, Kahveci and Yaprakli).
Vegetation measurement was conducted by wheeled
loop method. Total average plant coverage rate of
relevant pastures was 84,7% where the ratio of gra-
minea in the botanical composition was 25,4%, the
ratio of legumes was 36,8% and the rate of other
family plants was 37,8%. The ratio of the decreasers
was 1,8%, the ratio of increasers were 9,5% and the
rate of the invaders was 88,8%. The average green
grass yield of the pastures was 1,2 t / ha and the hay
yield was 0,3 t / ha. The average pasture quality
grade of the pastures was 3,89. As a result of vege-
tation surveys, it was concluded that three of five
pastures were at medium condition and two were in
need of improvement treatments.
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INTRODUCTION

Forage crops, pastures and meadows are main
sources of animal feed. Meadows and pastures are
the cheapest and main feed resources for livestock in
Turkey. 65-70% of total inputs in average livestock
enterprises are feed expenses [1].

Botanical composition, yield capacity, grazing
capacity and pasture condition must be known for
the appropriate utilisation of the pastures. It is possi-
ble to determine the management rules of a pasture
through land survey studies to understand the man-
agement requirement of these areas. In this study, it
is aimed to determine the existing condition of pas-
tures of Kozluk district of Batman province to orient
future pasture improvement practices.
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MATERIALS AND METHODS

Field studies were carried out in the pastures of
Yenicaglar, Karpuzlu, Kavakdibi, Kahveci and
Yaprakli villages of Kozluk district of Batman prov-
ince between 15 April and 15 June 2015. Topograph-
ical information of the study area is given in Table 1.

According to the meteorological data recorded
between 1963-2017 which were obtained from Gen-
eral Directorate of Meteorology, the average temper-
ature in Batman province is 16,4 °C, the average
highest temperature is 23,6 °C, the average lowest
temperature is 8,9 °C and the total rainfall is 487,5
mm. The hottest months are July and August, and the
maximum precipitation recieving months are March
and April [2]. The vegetation measurements of the
pastures were determined by the modified wheeled
loop method adopted from Koc and Cakal, [3]. The
vegetation survey was carried out on four lines at
each stop on a total of 400 points, oriented to east,
west, north and south directions at flowering time of
the dominant plants in pastures. Diagnosis of plant
species encountered during the study was conducted
according to Davis, [4]. Plant coverage ratio and par-
ticipation rates of the plants in the botanical compo-
sition were calculated by method of Gokkus et al.
[5]. In this method, plant coverage ratio was deter-
mined by the proportioning the "number of points in-
cluding a plant" to "total number of points". The de-
termined number of each plant species in the botan-
ical composition were proportioned to the total num-
ber of plants to calculate "species rate in botanical
composition". The diagnosed plant species were di-
vided into three groups: legumes, graminea and other
family plants and the proportions of these groups in
the botanical composition were determined. To de-
termine quality degree status of the pastures, below
equations were used which were adopted from Gok-
kus et al. [5].

PQD: (ZRxQS)/100
PQD: Pasture Quality Degree,
R: Rate of species in the botanical composition
QS: Quality Score
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TABLE 1
Topographical information of the studied pastures
Village Surface Area Altitude Slope Soil Grazing
(m?) (m) (%) Depth Status
Yenicaglar 9686 666 2-5 Shallow Intensive
Karpuzlu 900 800 6-11 Shallow Intensive
Kavakdibi 1935 730 6-11 Shallow Medium
Kahveci 3370 652 2-5 Shallow Medium
Yaprakli 1265 532 6-11 Shallow Medium
TABLE 2
Pasture Status Scale
Pasture Quality Grade Pasture Condition
0-2 Very weak
2-4 Weak
4-6 Medium
6-8 Good
8-10 Very good
Quality score lists of Bakir [6] and Gokkus et RESULTS AND DISCUSSION

al. [5] were used to determine the quality scores of
plant species encountered in pastures. Moreover, for
determining the quality scores of plant species which
are not included in the lists, the characteristics of the
species efficiency, grazing convenience and palata-
bility were taken into consideration, as described by
the authors. The scale showing the pasture status is
given in Table 2.

33x33 cm frame was placed on the 20th m of
each line in each pasture parcel and the grass in the
frame were cut from the soil level. The grass were
weighed and the green grass yield per hectare was
calculated. The samples used for the calculation of
green grass yield were dried at 70 °C for 48 hours in
a drying cabinet to calculate dry grass yield.

The grazing capacities of the investigated pas-
tures were calculated using the following equation in
accordance with Erkun, [7], Yilmaz, [8] and Tukel,

[9].

(rarmng capacily
Pasture Arca (ha) x Pasture Yicld (kg'ha) x Utilizable Forage Rate

Forage consursplson of one animal per day (kg & Namber of Grazisg Days (days)

Since pastures are located in dry zone, benefi-
ciable feed rate was considered 50%, which is rec-
ommended for arid pastures by Tukel and Hatipoglu,
[10]. The average capacity of pastures were calcu-
lated as AU (animal unit). Therefore, in the above
equation, a daily feed (dry grass) requirement of an
animal was taken as 12,5 kg / day, considering that a
cattle weighing 500 kg could consume 2,5% of the
dry weight of the live weight. Pasture grazing period
was covered 150 days.

The data obtained from the study were ana-
lyzed by JUMP statistical package program and the
variance analysis was performed according to the
randomized block design.
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Detected plant species and related informations
in five village pastures of Kozluk district of Batman
province in Turkey are given in Table 3.

A total of 23 plant species including 3 gra-
mineae, 4 leguminous and 16 other family plants
were determined in Yenicaglar village pasture. 10 of
the identified species were found perennial, 13 were
annual, 2 were decreaser, 4 were increaser and 17
were invasive. Plant coverage rate of Yenicaglar vil-
lage pasture was calculated as 83,0% and the pasture
quality grade was 4,18. In Karpuzlu village pasture,
a total of 20 plant species including 4 gramineae, 3
leguminous and 13 other family plants were identi-
fied. It was determined that 5 species were perennial,
15 were annual, 1 was decreasing, 2 were increaser
and 17 were invasive. Plant coverage rate of Karpu-
zlu village pasture was 84,5% and the pasture quality
grade was 3,36. A total of 26 plant species including
6 gramineae, 11 legume and 9 other family plants
were identified in this pasture. It was determined that
5 species were perennial, 21 were annual, 1 was de-
creaser, 2 were increaser and 23 were invasive. Plant
coverage rate of Kavakdibi village pasture was
91,5% and the pasture quality grade was 4,39. A to-
tal of 24 plant species including 24 gramineae, 10
leguminous and 3 other family plant species were
identified in Kahveci village pasture. Six of the iden-
tified species were perennial, 18 were annual, 2 were
decreaser, 3 were increaser and 19 were invasive.
Plant coverage rate of Kahveci village was 85,5%
and the pasture quality grade of the pasture was 4,06.
In Yaprakli village pasture, 1 graminea, 4 legumes
and 14 other family plants were determined. It was
observed that 9 of the identified species were peren-
nial, 10 were annual, 1 was increaser and 18 were
invasive. The plant coverage ratio were 79,0% and
the quality of the pasture was 3,48.
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Species determined in the pastures, plant families, life span, its effects, plant coverage rate (PC),

botanical composition (BC) and participation rate in composition (PRC)

Yenicaglar Village
Family Species Life Span Effect PC BC (%) PRC
Poaceae Bromus tectorum Annual Invasive 3,25 3,92 0,04
Poaceae Lolium perenne Perennial Decreaser 2,50 3,01 0,24
Poaceae Poa bulbosa Perennial Increaser 4,50 5,42 0,22
Fabaceae Coronilla scorpioides Annual Increaser 1,50 1,81 0,11
Fabaceae Hymenocarpus circinnatus Annual Invasive 2,50 3,01 0,03
Fabaceae Medicago rigidula Annual Invasive 3,00 3,61 0,22
Fabaceae Onobrychis caput-galli Annual Invasive 16,25 19,58 1,57
Asteraceae Carduus pycnocephalus Annual Invasive 1,50 1,81 0,00
Asteraceae Crepis sancta Annual Invasive 4,75 5,72 0,17
Asteraceae Hedypnois cretica Annual Invasive 8,00 9,64 0,10
Asteraceae Senecio vernalis Annual Invasive 2,75 3,31 0,03
Brassicaceae Sinapis arvensis Annual Invasive 0,75 0,90 0,02
Cistaceae Helianthemum ledifolium Annual Invasive 0,75 0,90 0,01
Geraniaceae Erodium cicutarium Annual Invasive 0,75 0,90 0,03
Guttiferae Hypericum triquetrifolium Perennial Invasive 1,75 2,11 0,02
Lamiaceae Phlomis kurdica Perennial Invasive 1,75 2,11 0,04
Lamiaceae Teucrium polium Perennial Increaser 2,00 241 0,14
Plantaginaceae Plantago atrata Perennial Increaser 3,50 422 0,25
Plantaginaceae Plantago cretica Annual Invasive 10,75 12,95 0,78
Ranunculaceae Ranunculus asiaticus Perennial Invasive 3,25 3,92 0,04
Ranunculaceae Ranunculus millefoliatus Perennial Invasive 5,25 6,33 0,06
Rosaceae Sanguisorba minor Perennial Decreaser 0,75 0,90 0,05
Umbelliferae Eryngium campestre Perennial Invasive 1,25 1,51 0,02
Total 83,00 100,00 4,18

Karpuzlu Village
Family Species Life Span Effect PC BC (%) PRC
Poaceae Bromus scoparius Annual Invasive 1,00 1,18 0,04
Poaceae Hordeum murinum Annual Invasive 2,25 2,66 0,05
Poaceae Lolium perenne Perennial Decreaser 0,75 0,89 0,07
Poaceae Poa bulbosa Perennial Increaser 2,00 2,37 0,09
Fabaceae Medicago rigidula Annual Invasive 13,00 15,38 0,92
Fabaceae Trifolium nigrescens Annual Invasive 15,25 18,05 1,08
Fabaceae Trigonella monspeliaca Annual Invasive 1,00 1,18 0,04
Asteraceae Carduus pycnocephalus Annual Invasive 0,75 0,89 0,00
Asteraceae Crepis sancta Annual Invasive 9,00 10,65 0,32
Asteraceae Matricaria chamomilla Annual Invasive 1,25 1,48 0,01
Asteraceae Picnomon acarna Annual Invasive 0,50 0,59 0,00
Boraginaceae Nonea ventricosa Annual Invasive 2,00 2,37 0,00
Brassicaceae Capsella bursa-pastoris Annual Invasive 1,50 1,78 0,00
Geraniaceae Erodium cicutarium Annual Invasive 2,50 2,96 0,09
Geraniaceae Geranium molle Annual Invasive 14,75 17,46 0,35
Plantaginaceae Plantago lanceolata Perennial Increaser 3,00 3,55 0,21
Ranunculaceae Ranunculus arvensis Annual Invasive 1,00 1,18 0,01
Ranunculaceae Ranunculus asiaticus Perennial Invasive 1,25 1,48 0,01
Scrophulariaceae Parentucellia latifolia Annual Invasive 4,75 5,62 0,06
Tamaricaceae Tamarix smyrnensis Perennial Invasive 7,00 8,28 0,00
Total 84,50 100,00 3,36

Kavakdibi Village
Family Species Life Span Effect PC BC (%) PRC
Poaceae Aegilops umbellulata Annual Invasive 5,00 5,46 0,16
Poaceae Avena sterilis Annual Invasive 23,00 25,14 1,01
Poaceae Bromus scoparius Annual Invasive 1,25 1,37 0,04
Poaceae Hordeum bulbosum Perennial Increaser 3,00 3,28 0,20
Poaceae Hordeum murinum Annual Invasive 1,25 1,37 0,03
Poaceae Lolium perenne Perennial Decreaser 0,75 0,82 0,07
Fabaceae Medicago polymorpha Annual Invasive 2,00 2,19 0,13
Fabaceae Medicago rigidula Annual Invasive 5,75 6,28 0,38
Fabaceae Onobrychis caput-galli Annual Invasive 7,50 8,20 0,66
Fabaceae Onobrychis crista-galli Annual Invasive 2,00 2,19 0,07
Fabaceae Trifolium campestre Annual Invasive 10,50 11,48 0,69
Fabaceae Trifolium cherleri Annual Invasive 5,50 6,01 0,36
Fabaceae Trifolium echinatum Annual Invasive 1,25 1,37 0,08
Fabaceae Trifolium hirtum Annual Invasive 1,25 1,37 0,08
Fabaceae Trifolium stellatum Annual Invasive 1,50 1,64 0,10
Fabaceae Trifolium tomentosum Annual Invasive 1,00 1,09 0,05
Fabaceae Trigonella spruneriana Annual Invasive 1,75 1,91 0,06
Asteraceae Crepis foetida Annual Invasive 1,75 1,91 0,06
Asteraceae Notobasis syriaca Annual Invasive 5,00 5,46 0,00
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Kavakdibi Village
Family Species Life Span Effect PC BC (%) PRC
Cistaceae Helianthemum ledifolium Annual Invasive 2,25 2,46 0,02
Lamiaceae Teucrium polium Perennial Increaser 1,25 1,37 0,08
Linaceae Linum hirsutum Perennial Invasive 2,25 2,46 0,02
Scrophulariaceae Parentucellia latifolia Annual Invasive 1,25 1,37 0,01
Umbelliferae Eryngium campestre Perennial Invasive 1,75 1,91 0,02
Umbelliferae Lagoeciacu minoides Annual Invasive 1,25 1,37 0,01
Valerianaceae Valerianella vesicaria Annual Invasive 0,50 0,55 0,00
Total 91,50 100,00 4,39
Kahveci Village

Family Species Life Span Effect PC BC (%) PRC

Poaceae Alopecurus myosuroides Annual Invasive 1,75 2,05 0,06
Poaceae Bromus scoparius Annual Invasive 2,50 2,92 0,09
Poaceae Bromus tectorum Annual Invasive 2,75 3,22 0,03
Poaceae Chrysopogon gryllus Perennial Decreaser 1,50 1,75 0,12
Poaceae Echinaria capitata Annual Invasive 1,00 1,17 0,02
Poaceae Hordeum murinum Annual Invasive 1,00 1,17 0,02
Poaceae Lolium perenne Perennial Decreaser 1,25 1,46 0,12
Poaceae Poa bulbosa Perennial Increaser 1,00 1,17 0,05
Poaceae Rostraria cristata Annual Invasive 15,50 18,13 0,18
Poaceae Taeniatherum caput-medusae Annual Invasive 3,50 4,09 0,16
Poaceae Vulpia ciliata Annual Invasive 10,75 12,57 0,25
Fabaceae Astragalus aduncus Perennial Invasive 2,25 2,63 0,05
Fabaceae Astragalus hamosus Annual Invasive 0,50 0,58 0,02
Fabaceae Medicago polymorpha Annual Invasive 6,75 7,89 0,47
Fabaceae Medicago rigidula Annual Invasive 5,25 6,14 0,37
Fabaceae Onobrychis caput-galli Annual Invasive 2,50 2,92 0,23
Fabaceae Trifolium campestre Annual Invasive 8,25 9,65 0,58
Fabaceae Trifolium cherleri Annual Invasive 1,50 1,75 0,11
Fabaceae Trifolium nigrescens Annual Invasive 4,50 5,26 0,32
Fabaceae Trifolium parviflorum Annual Invasive 3,00 3,51 0,21
Fabaceae Trifolium subterraneum Annual Invasive 2,50 2,92 0,18
Lamiaceae Teucrium polium Perennial Increaser 1,50 1,75 0,11
Plantaginaceae Plantago cretica Annual Invasive 3,75 4,39 0,26
Plantaginaceae Plantago lanceolata Perennial Increaser 0,75 0,88 0,05
Total 85,50 100,00 4,06

Yaprakh Village

Family Species Life Span Effect PC BC (%) PRC

Poaceae Poa bulbosa Perennial Increaser 15,25 19,30 0,77
Fabaceae Astragalus hamosus Annual Invasive 1,75 2,22 0,07
Fabaceae Medicago rigidula Annual Invasive 4,00 5,06 0,30
Fabaceae Trifolium subterraneum Annual Invasive 21,00 26,58 1,59
Fabaceae Trigonella monantha Annual Invasive 0,75 0,95 0,03
Araceae Biarum carduchorum Perennial Invasive 4,50 5,70 0,06
Araceae Eminium spiculatum Perennial Invasive 1,50 1,90 0,02
Asteraceae Cichorium intybus Perennial Invasive 2,00 2,53 0,05
Asteraceae Crepis sancta Annual Invasive 2,00 2,53 0,08
Asteraceae Callipeltis cucullaria Annual Invasive 0,50 0,63 0,01
Brassicaceae Capsella bursa-pastoris Annual Invasive 2,50 3,16 0,00
Cistaceae Helianthemum ledifolium Annual Invasive 2,25 2,85 0,03
Cyperaceae Carex pachystylis Perennial Invasive 6,50 8,23 0,25
Geraniaceae Erodium cicutarium Annual Invasive 1,75 2,22 0,07
Linaceae Linum hirsutum Perennial Invasive 0,50 0,63 0,01
Ranunculaceae Ranunculus millefoliatus Perennial Invasive 4,75 6,01 0,06
Ranunculaceae Anemone coronaria Perennial Invasive 1,50 1,90 0,02
Umbelliferae Actinolema macrolema Annual Invasive 1,75 2,22 0,02
Umbelliferae Eryngium campestre Perennial Invasive 4,25 5,38 0,05
Total 79,00 100,00 3,48

TABLE 4

Number of plant species and families determined in the pastures and the rates of increaser, decreaser and
invasive plant species in botanical composition

Number of Number of Rate of Rate of Rate of
Family Species Decreasers Increasers Invasives
Yenicaglar 12 23 3,92 13,86 82,22
Karpuzlu 9 20 0,89 591 93,20
Kavakdibi 9 26 0,82 4,64 94,54
Kahveci 4 24 3,22 3,80 92,98
Yaprakli 11 19 0,00 19,30 80,70
Average 1,77 9,50 88,73
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The characteristics of the plant species identi-
fied in the village pastures are given in Table 4.

Lolium perenne, Sanguisorba minor, Chrys-
opogon gryllus were decreaser species and Poa bulb-
osa, Coronilla scorpioides, Teucrium polium, Plan-
tago atrata, Plantago lanceolata and Hordeum
bulbosum were increaser species encountered in the
studied pastures. Other species are included in the
invasive group. As seen in Table 4, no decreaser
plant species was encountered in Yaprakli, village
pasture.

The ratio of the decreasers and increasers in
similar studies carried out in Turkey were respec-
tively as %10,88 and %30,6 [11]; %18,07 and
%28,41 [12]; %14,72 and %24,80 [13], %12,62 and
%19,98, [14]; %28,86 and %28,06 [16].

It was observed that the rate of participation of
decreasers and increasers in botanical composition
were generally lower than previous studies. It is es-
timated that the source of this change is related to
different grazing pressures in different regions.

The ratio of the plant coverage rates and the ra-
tio of graminea, legumes and other family plants de-
termined in the pastures surveyed in the study is
given in Table 5.

The plant coverage ratio of the pastures were
ranged between 79,0-91,5% where the average was
84,70%. There was no statistically significant differ-
ence between the village pastures in terms of plant
coverage ratio.

It was observed that the difference in terms of
the rate of the graminea, legumes and other family
plants in the vegetation were statistically significant.
Highest graminea coverage rate was observed in
Kahveci village.
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Plant coverage rates of pastures in simi-
lar studies in Turkey were between %71,9-99,0 [16];
[12]; [17]; [11]; [18]. Proportion of gramineas in
vegetation in similar studies in Turkey were between
%19,3-57,0 [16]; [12]; [17]; [11]; [18]. Proportion of
legumes in vegetation in similar studies in Turkey
were between %1,3-31,0 [16]; [12]; [17]; [11]; [18].
Proportion of other familiy species in vegetation in
similar studies in Turkey were between %25,4-64,5
[16]; [12]; [17]; [11]; [18]. The results obtained from
this study and the results of previous studies were
generally similar.

Green grass and hay yields determined in the
studied pastures are given in Table 6.

The difference between green grass and hay
yields was statistically significant (1%). The highest
yield of green grass (1.600 kg / ha) was obtained
from the village of Kahveci, and the lowest green
grass yield 800 kg / ha was obtained from the
Yaprakli village pasture. The highest hay yields were
obtained from Kahveci (450 kg / ha) and Kavakdibi
(400 kg / ha) villages.

Previous studies in Turkey showed that green
grass yields ranged between 1.781-6.072 kg / ha
[19]; [20]; [21] and hay yields ranged between 465-
2.208 kg /ha [22]; [16]; [19]; [11]; [21]. Green grass
and hay yields were likely to be lower than previous
studies due to the differences in grazing activities in
pasture areas and ecological and topographical fac-
tors of these pastures.

The pasture quality grades, pasture conditions
and grazing capacities determined in the surveyed
pastures are given in Table 7.

TABLES5
Plant Coverage Rates in the Pastures and the Rates of Graminea, Legumes and Other Plant Family
Species in Botanical Composition

Plant coverage Rates

Rates of Graminea

Rates of Legumes Rates ofOther Plant Family

(%) (%) (%) (%)
Kahveci 85,50 50,37 a** 42,77 a* 6,86 c**
Karpuzlu 84,50 6,91d 34,58 ab 5851 a
Kavakdibi 91,50 37,50 b 43,65 a 18,85¢
Yaprakli 79,00 19,98 ¢ 35,12 ab 4489b
Yenicaglar 83,00 12,19 cd 28,03 b 59,78 a
Average 84,70 25,39 36,83 37,78
CV: %26,60 CV: %18,58 CV: %21,80
*LSD P<0.05; **LSD P<0.01
TABLE 6
Green and hay yields of Kozluk pastures of (kg / ha)
Green Yields Hay Yields
Kahveci 1600 a** 450 a**
Karpuzlu 950 cd 200b
Kavakdibi 1300 b 400 a
Yaprakli 800d 180 b
Yenicaglar 1200 bc 260 b
Average 1170 298
CV: %14,09 CV: %19,83

*P<0.05 is significant according to LSD test
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TABLE 7
Pasture quality grades, pasture conditions and grazing capacities of Kozluk pastures
Pasture Quality Pasture Grazing
Grade Condition Capacity
Kahveci 4,06 Medium 40,4
Karpuzlu 3,36 Weak 4,80
Kavakdibi 4,39 Medium 20,60
Yaprakli 3,48 Weak 6,10
Yenicaglar 4,18 Medium 67,20
Average 3,89 27,80
The pasture qualities were ranged between 3,36 REFERENCES

to 4,39, with an average of 3,89. The main reason for
high grazing capacity of Yenicaglar village pasture
and Kahveci village pasture compared to other pas-
tures was high surface area of these pastures (Yeni-
caglar village pasture was 969 ha and Kahveci vil-
lage pasture was 337 ha). In similar studies in our
country, pasture quality grade were found weak or
very weak where these values were between 1,86-
4,53 in studies of [16]; [19]; [11]; [23]; [20]. Results
obtained from the study are similar to the previous
studies.

CONCLUSION

In this study, pastures of five villages of Kozluk
district of Batman province were surveyed and ob-
served that the ratio of the areas covered by the plant
is high, number of plant species in the decreaser and
increaser group was found low and the invasive plant
species in the pasture areas were dominant. In gen-
eral, the number of legumes and graminea family
spiecies were at the desired level. Karpuzlu and
Yaprakli pastures were low scored in terms of plant
coverage rate, participation of legumes and gra-
mineas in botanical composition and green and dry
grass yields. This situation was also found reflected
to pasture quality and pasture status observations. It
was concluded that suitable grazing systems should
be applied in the village pastures of Kahveci, Ka-
vakdibi and Yeni¢aglar, and improvement of pasture
status should be made with appropirate method in
pastures of Karpuzlu and Yaprakli.
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