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1. Intrоduсtiоn 

Meadow and pasture areas are one of the most im-

portant natural resources of a country and have a large 

share in the supply roughage, which is the most im-

portant input in animal production (Tutar and Kökten 

2019). It also provides benefits in preventing erosion, 

protecting water resources and biodiversity, maintain-

ing the presence of medicinal plants and wild vegeta-

bles (Gökkuş and Koç 2001; Bilgili and Koç 2020). In 

Turkey, pastures have decreased steadily every year, 

from 44 million hectares to 14.6 million hectares for 

nearly six decades (Anonymous 2020). Also, vegeta-

tion-covered ratio and botanical composition have 

decreased in pastures due to the irregular and overgraz-

ing at the same period. This pressure on the pastures 

and adverse competition conditions lead to the exixting 

of plants with high forage value and preferred by ani-

mals and an increase in invasive species, and also 

causes erosion risk in sloping areas (Gökkuş and Koç 

2001; Palta and Lermi 2019). All these negativities 

limits the use of our pastureland puts our animal hus-

bandry in an impasse (Gökkuş 2018). For this reason, 

artificial meadows and pastures are gaining importance 

in order to meet the feed needs of animals and these 
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areas will become a necessity in the future. Formation 

of appropriate mixtures with the grasses and legumes 

that form the basis of the botanical compositions of 

artificial pastures is of great importance in the supply 

of feed. These mixtures created have many advantages 

(Sleugh et al 2000; Berdahl et al 2001; Koç et al 2004; 

Deak et al 2007). The grass obtained is richer in terms 

of protein and carbohydrate content, and also in terms 

of vitamins and minerals. Animals will be able to have 

a healthier and higher animal yield performance with a 

balanced diet in terms of nutrient content (Tan 2018). 

Again, created artificial meadows and pastures ensure 

that more feed products are taken from the unit area 

and as a result, animal products increase in the enterp-

rise. Artificial meadow and pasture areas to be estab-

lished will also reduce the burden of natural meadows 

and pastures to some extent (Atış and Hatipoğlu 2008). 

These areas need to be fertilized in order to maintain 

their continuity. Fertilization has been one of the main 

improving methods in the production of abundant and 

high quality feed in areas with sufficient rainfall and in 

irrigable pasture and highland areas (Büyükburç 1980; 

Tükel et al 1996; Reis 2002). Recently, many studies 

from almost all over the world have shown that fertili-

zation has many positive effects on pasture vegetation 

(Rubıo et al 1996; Cosper et al 1967; Baker and Powel 

1982; Yavuz 2007). Based on the positive results ob-

tained from the research, applications in large areas 

have been started. However, more local studies are 

needed on the fertilization of our pastures (Bakır 1985; 
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Gedikli 2019). In studies conducted in our country and 

in different countries of the world, it has been deter-

mined that vegetation can benefit more effectively 

from rainfalls with fertilization, and increases the grass 

yield and quality of vegetation can be achieved (Tükel 

et al 1996). In addition to the increase in yield with 

fertilization, there are improvements in features such as 

botanical composition, feed chemical structure, green 

feed period and feed palatability (Uslu 2005). Fertiliza-

tion is the application of plant nutrients needed by 

plants in different ways, in the form they need, at the 

right time and with the most accurate method (Altın   

and   Gökkuş 2005). The intensive use of chemical 

fertilizers in meadow and pasture areas causes the soil 

to become inefficient over time and the ecology to 

deteriorate. For this reason, studies have been carried 

out within the scope of organic agriculture in today's 

agriculture understanding and environmentally friendly 

practices have started to be developed with this under-

standing. "Fertilizer and urine", which are animal 

wastes, gains importance as an organic material that is 

used for the purpose of increasing plant production and 

protecting the environment and is called organic ferti-

lizer when used in certain measures in agricultural 

enterprises. It is thought that the correct use of these 

fertilizers will be a very smart investment for the sus-

tainable environment and the future of organic agricul-

ture. Considering the increasing importance of organic 

agriculture today and the increasing demand for organ-

ic products, the use of natural fertilizer resources is 

predicted in this study. In the 21st century, it is ob-

served that people prefer products produced by organic 

methods instead of animal products produced by chem-

ical methods. Animal products produced by this meth-

od, especially in developed countries, find a market 

with higher prices (Bayram 2005). When meat and 

dairy farming is carried out by applying organic agri-

culture in meadow-pasture areas, the product increase 

of the animals is maintained and the floristic composi-

tion of the pastures also improves. For this reason, 

organic practice in meadows and pastures has become 

widespread in central Europe in recent years, and very 

serious projects are being carried out between countries 

(Isselstein et al 2003; Briemle 2000). 

One of the most important features of the study 

conducted in the light of all this information is to in-

vestigate the effect of organic fertilizers on the botani-

cal composition in the artificial meadow-pasture areas 

created according to the eating habits of the animals. 

The fact that pastures are widespread in arid areas 

where agricultural activities are restricted (Holechek 

2004), unfavorable conditions caused by drought and 

often not using pastures in accordance with manage-

ment principles cause roughage deficits during the 

grazing season. Setting up artificial pastures is one of 

the ways to meet this feed deficit (Gökkuş 2014). In 

addition, drought-resistant plant species were selected 

in the artificial meadow-pasture mixes we created. 

2. Materials and Methods 

Field work related to this research was carried out 

in Selçuk University Faculty of Agriculture Abdülkadir 

Akçin Application Field. Three different mixtures were 

prepared to be used in meadow-pasture areas according 

to the animal type to be grazed. The reasons for choos-

ing the plants used while creating the mixtures: 

T.repens is not oversized and has stolon structure 

(Geçit et al 2009), L.perenne has a high ability to with-

stand heavy grazing (Jung et al 1996), F.rubra and 

P.pratensis are rhizome and are fondly preferred by 

animals (Palta and Altıntaş 2018), D.glomerata is re-

sistant to grazing and mowing and it starts to grow in 

early spring (Açıkgöz 2001; Can and Ayan 2017), the 

nutritional value of A.cicer is equivalent to alfalfa, its 

greenness is preserved until late autumn, it does not 

cause physiological problems for animals (Karakurt 

2004), M.falcata has a horizontal form resistant to 

grazing and crushing, the quality and nutritional value 

of T.pratense grass is quite high (Avcıoğlu et al 2009), 

it is abundant productive and rapid development of 

B.inermis (Elçi 2005), wide adaptation ability of 

F.arundinecea and resistant to mowing – grazing 

(Manga et al 2002). The seeds were weighed by mak-

ing appropriate calculations according to the weight of 

one thousand kernels and the result of the germination 

test made before. While creating the mixtures, the 

calculation was made by taking the percentage of the 

pure planting amount of the seeds. The amount of 

seeds used in the mixture are given in the Table 1, 2 

and 3 for each mixture. 

Table 1 

Amounts of seeds used in the mixture for ovine-poultry 

Ovine-Poultry 

Seed/presence rates in 

the mix 

Seed amount to 

be thrown  

(kg da-1) 

Pure sowing 

percentage 

 (kg da-1) 

Germination rate 

(%) 

Seed amount thrown according 

to germination rate (kg  da-1) 

Lolium perenne (50%) 2.5 1.25 59.5 2.10 

Festuca rubra (35%) 1 0.35 9.5 3.68 

Poa pratensis (10%) 0.5 0.05 8.5 0.58 

Trifolium repens (5%) 0.3 0.015 80.25 0.01 
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Table 2 

Amounts of seeds used in the mixture for cattle-1 

Cattle-1 

Seed/presence rates in 

the mix 

Seed amount to 

be thrown  

(kg da-1) 

Pure sowing 

percentage  

(kg da-1) 

Germination rate 

(%) 

Seed amount thrown according 

to germination rate 

 (kg   da-1) 

Lolium perenne (40%) 2.5 1 59.5 1.68 

D. glomerata (20%) 2.5 0.5 50 1.00 

Bromus inermis (20%) 2.5 0.5 50 1.00 

T. pratense (10%) 0.5 0.05 70.5 0.07 

M. falcata (10%) 0.3 0.03 37.5 0.08 

Table 3 

Amounts of seeds used in the mix for cattle-2 

Cattle-2 

Seed/presence rates in 

the mix 

Seed amount to 

be thrown (kg 

da-1) 

Pure sowing 

percentage  

(kg da-1) 

Germination rate 

(%) 

Seed amount thrown according 

to germination rate 

 (kg   da-1) 

F. arundinecea (40%) 2 0.8 75.75 1.05 

D.glomerata (20%) 2.5 0.5 50 1.00 

A. cicer (20%) 0.5 0.1 54 0.18 

T. pratanse (10%) 0.5 0.05 70.5 0.07 

M. falcata (10%) 0.3 0.03 37.5 0.08 
 

Organic fertilizers subject to the study; It is worm, 

cattle, chicken and sheep fertilizer. In addition, tradi-

tional method and fertilizer-free method were applied. 

The research was established on 22.07.2020 with 4 

replications according to the divided plots trial pattern 

in random blocks. Fertilizers were added to the main 

parcels and mixtures were applied to the sub plots. 

Mixtures were planted on the sub plots 1m long and 

1m wide. 6x3x4 = 72 sub plots were created. Plot spac-

ing is 2.5m, sub plot spacing is 1m and between repli-

cations is 2.5m. The reason for applying organic ferti-

lizer types to the main plots in the trial is to minimize 

the impact each other of the fertilizers and to prevent 

excessive growth of the trial area. The fertilizers sub-

ject to the study were applied to the soil in a single 

dose and before planting due to economic factors and 

ease of application and mixed with soil cultivation 

tools. The analysis of each fertilizer was made before 

planting and fertilizers were adjusted to be 8kg pure 

nitrogen (N₂) per decare. One month after planting, the 

botanical composition of the plants was determined by 

the frame method. For this, a frame made of wood with 

a size of 10x10 cm was used. Plants in 1 dm ² with 

frame were counted as pieces. Each plot was counted 3 

times and averaged. 

3. Results and Discussion 

 In this study, the effects of mixtures prepared ac-

cording to different animal preferences and the use of 

organic fertilizers on the botanical composition formed 

in meadow-pasture areas were observed. The botanical 

compositions of grasses and legumes were evaluated 

separately. 

3.1. Grasses in Botanical Composition 

The analysis of variance regarding the effect of or-

ganic fertilizer applications on different mixtures made 

in the artificially created meadow-pasture area on 

plants from the grasses family in botanical composition 

is given in Table 4. 

Table 4 

Analysis of Variance Regarding the Effect of Organic Fertilizer Applications on Different Mixtures Made in the Artifi-

cially Created Meadow-Pasture Area on Plants from the Grasses Family in Botanical Composition  

Grasses (%) 

Source of variation Degrees of freedom Sum of squares Mean squares F value 

Replication 3 1189,49 396,495 2.8311 

Fertilizer 5 2559.07 511.814 3.6545* 

Error 1 15 2100.76 140.051  

Mixture 2 5248.44 2624.22 55.4088** 

Fertilizer x Mixture 10 1503.89 150.389 3.1754** 

Error 2 36 1705.000 47.361  

General 71 14306,653   

CV: 28.8633     
*: p <0.05; **: p < 0.01 
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According to Table 4, fertilizer applications were 

found to be 5% significant according to the variance 

analysis results of the percentages of grasses found in 

artificially created meadow-pasture. There were statis-

tically significant differences at 1% level between 

mixture, fertilizer x mixture interactions. The average 

values and LSD groups found for grasses percentages 

for botanical composition are given in Table 5. 

Table 5 

Average values (%) and LSD groups belongs to the ratio of grasses plants in the botanical composition of artificially 

created meadow-pasture of organic fertilizer applications belonging to mixtures. 

Mixture 

Grasses (%) 

Sheep Cow Chicken Worm Chemical 
Without ferti-

lizer 
Average 

Ovine-poultry 80.50A 52.75B-F 49.75C-H 64.00B 55.75B-E 58.00B-D 60.12A 

Cattle-1 61.25BC 51.00B-G 38.75G-I 42.50F-I 48.25C-H 47.00D-I 48.12B 

Cattle-2 41.50F-I 34.75I 37.00HI 44.50E-I 43.50E-I 34.50I 39.29C 

Average 61.08a 46.16b 41.83b 50.33b 49.16b 46.50b 49.17 

LSDmixture = 5.403; LSDfertilizer= 10.30; LSDfertilizer X mixture= 13.23 

According to Table 5, sheep manure (61.08%) had 

the highest statistical effect on the ratio of cereal plants 

in botanical composition. This was followed by worm 

(50.33%), chemical (49.16%), without fertilizer 

(46.50%), cow (46.16%) and chicken manure (41.83%) 

in descending order. However, except sheep manure, 

other fertilizers are in the same group. The mixtures 

that make up the artificial meadow-pasture are divided 

into 3 groups and the mixture with the highest rate of 

wheat in the botanical composition is the mixture of 

ovine-poultry (Lolium perenne, Festuca rubra, Poa 

pratensis) with 60.12% ratio. This is followed by a 

mixture of cattle-1(Lolium perenne, Dactylis glomera-

ta, Bromus inermis) with a ratio of 48.12% and a ratio 

of cattle-2 (Festuca arundinecea, Dactylis glomerata) 

with a ratio of 39.29% in descending order. When we 

look at the fertilizer x mixture intreactions, the highest 

value was found in the parcel where ovine-poultry 

mixture and sheep manure was applied with 80.50%.  

The lowest botanical composition ratio was obtained in 

cattle-2 mixture with 34.50% and the plot without 

fertilizer. 

3.2. Legumes in Botanical Composition 

The analysis of variance regarding the effect of or-

ganic fertilizer applications on different mixtures made 

in the artificially created meadow-pasture area on 

plants from the legumes family in botanical composi-

tion is given in Table 6. 

Table 6 

Analysis of Variance Regarding the Effect of Organic Fertilizer Applications on Different Mixtures Made in the Artifi-

cially Created Meadow-Pasture Area on Plants from the Legumes Family in Botanical Composition 

Legumes (%) 

Source of Variation Degrees Of Freedom Sum Of Squares Mean Squares F value 

Replication 3 1191.61 397,204 2.8212 

Fertilizer 5 2544.44 508.889 3.6145* 

Error 1 15 2111.89 140.793  

Mixture 2 5270.36 2635.18 55.6402** 

Fertilizer x Mixture 10 1497.97 149.797 3.1629** 

Error 2 36 1705.000 47.361  

General 71 14321,278   

CV: 27.9544     
*: p <0.05; **: p < 0.01 

According to Table 6, fertilizer applications were 

found to be 5% significant according to the variance 

analysis results of the percentages of grasses found in 

artificially created meadow-pasture. There were statis-

tically significant differences at 1% level between 

mixture, fertilizer x mixture interactions. The average 

values and LSD groups found for grasses percentages 

for botanical composition are given in Table 7.  

Table 7 

Average values (%) and LSD groups belongs to the ratio of legume plants in the botanical composition of artificially 

created meadow-pasture of organic fertilizer applications belonging to mixtures 

Mixture 

Legumes (%) 

Sheep Cow Chicken  Worm  Chemical 
Without 

fertilizer  
Average 

Ovine-

poultry 
19.50I 47.25D-H 50.00B-G 36.00H 44.25E-H 42.00F-H 39.83C 

Cattle-1 38.75GH 49.00C-H 61.25A-C 57.50A-D 51.75B-G 53.00A-F 51.87B 

Cattle-2 58.50A-D 65.25A 63.00AB 55.50A-E 56.50A-E 65.50A 60.70A 

Average 38.91b 53.83a 58.08a 49.66a 50.83a 53.50a 50.80 

LSDmixture: 5.403; LSDfertilizer: 10.32 LSDfertilizer X mixture: 13.23 
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According to Table 7, chicken manure (58.08%) 

had the highest statistical effect on the ratio of cereal 

plants in botanical composition. This was followed by 

cow (53.83%), without fertilizer (53.50%), chemical 

(50.83%), worm (49.66%), and sheep manure (38.91%) 

in descending order. However, except cow manure, 

other fertilizers are in the same group. The mixtures 

that make up the artificial meadow-pasture are divided 

into 3 groups and the mixture with the highest rate of 

legume in the botanical composition is the mixture of 

cattle-2 (Astragalus cicer, Trifolium pratense, Medica-

go falcata) with 60.70% ratio. This is followed by a 

mixture of cattle-1 (Trifolium pratense, Medicago 

falcata) with a ratio of 51.87% and a ratio of ovine-

poultry (Trifolium repens) with a ratio of 39.83% in 

descending order. When we look at the fertilizer x 

mixture intreactions, the highest value was found in the 

parcel where cattle-2 mixture and without fertilizer was 

applied with 65.50%. The lowest botanical composi-

tion ratio was obtained in cattle-1 mixture with 38.75% 

and the sheep fertilizer. 

Bayram (2005), in a study conducted on the effects 

of ventilation, organic and commercial fertilizer appli-

cations on the grass yield, quality and botanical com-

position of the secondary character of pasture in Bursa 

conditions, stated that organic fertilizers increased the 

ratio of grains compared to fertilizer-free conditions, 

but the increases here were less than commercial ferti-

lizers. The researcher has determined the lowest grass-

es in fertilizer-free conditions. There are small differ-

ences between the study that the researcher has done 

and the study we have done. This difference may be 

due to the organic fertilizer types used in our study, the 

plants used in the mixture and their proportions and 

ecological conditions. In the same study, it is claimed 

that fertilizer applications generally decrease the rate of 

legumes, and the most decrease is in commercial ferti-

lizer applications. According to the same researcher, 

the highest ratio of legumes was obtained in conditions 

without fertilizer. Chicken fertilize, on the other hand, 

gave results close to fertilizer-free conditions. This 

study of the researcher and our study show similarities. 

In addition, many researchers have identi   fied data in 

their research that support the results we obtained in 

our study (Nuno et al 1988; Grzegorczyk et al 1990; 

Vintu 1993; Kuzuoğlu and Çelik 1999; Hatipoğlu et al 

2001). Jeangros and Thoni (1994), on the other hand, 

stated that organic fertilizers increased legume species, 

especially Trifolium repens, in all regions and suggest-

ed organic fertilizer applications for desirable botanical 

composition. 

4. Conclusion 

Our meadow and pasture areas are decreasing for 

many different reasons, and climax vegetation is dete-

riorating in existing areas and the ratio of desired plant 

species in the botanical composition is gradually decre-

asing. Invasive plants cover the meadows and pastures. 

Breeding methods such as top seeding and fertilization 

are used for the improvement of meadows and pastu-

res. This study is also important because it includes the 

issue of suitable plant mixtures according to the animal 

type to be grazed and the fertilizers that can be applied 

to these mixtures. According to the results of the study, 

the botanical composition of the grasses was obtained 

from the mixture prepared for ovine- poultry (Lolium 

perenne, Festuca rubra, Poa pratensis, Trifolium re-

pens) and sheep manure. The composition of the hig-

hest legume plants was obtained from cattle-2 (Festuca 

arundinecea, Dactylis glomerata, Astragalus cicer, 

Trifolium pratense, Medicago falcata) mixture and 

chicken manure. In our country, the use of organic 

fertilizers is rather limited compared to commercial 

fertilizers in forage crop farming. However, excessive 

and long-term use of chemical fertilizers, especially 

nitrogenous fertilizers, causes salinization in the soil, 

heavy metal accumulation, nutrient imbalance, deterio-

ration of microorganism activity, eutrophication and 

nitrate accumulation in surface and ground waters 

(Sönmez et al 2008). According to this study, the fact 

that sheep and chicken fertilizers are more effective in 

botanical composition reveals that sheep and poultry 

manure can be used in meadow-pasture areas. Thus, 

both fertilizers will be evaluated and the desired spe-

cies in botanical composition will be increased. 
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