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Erciyes University, Institute of Health Sciences 

Department of Animal Nutrition and Nutritional Diseases 

Master Thesis, May 2014 

Supervisor: Assoc. Prof. Dr. Yusuf KONCA 

 

 ABSTRACT 

 

This study was conducted to determine the quality characteristics of sunflower silage 

ensiled with various additives. In this study, two experiment was conducted. In the first 

experiment, only sunflower (AC, 100%) and secondly sunflower 50% and corn 50% 

(ACM) were mixed and molasses, a lactic acid bacterial inoculant (LAB) and 

LAB+enzymes (EN) were added. In the first experiment, the treatment groups were as 

follows: 1) control, (C, no addition),2) AC + 2% molasses 3) AC + 4% molasses, 4) AC 

+ 0.2% EN, 5) AC + 0.4% EN 6) AC + 0.2% LAB, 7) AC + 0.4% LAB. In the second 

experiment, the treatment groups were as follows: 1), ACM (no addition), 2) ACM + 2% 

molasses 3) ACM + 4% molasses, 4) ACM + 0.2% EN, 5) ACM + 0.4% EN, 6) ACM + 

0.2% LAB, 7) ACM + 0.4% LAB addition. Sunflowers was in dough stage and chopped 

at 1.5 to 3 cm long and firmly filled by hand to 10 liter capacity jars with 4 replications 

and allowed to fermentation for 60 days. After two months, samples were evaluated for 

pH, main nutrients and cell wall contents, volatile fatty acids and aerobic stability. In the 

AC groups, 2% molasses addition significant increased the dry matter (DM) and crude 

protein (CP) and pH values decreased (P<0.05) however, crude ash (CA), ether extract 

(EE), water soluble carbohydrate (WSC) and acid detergent fiber (ADF) values were not 

influenced by the treatments. In addition to 2% molasses addition caused an increase in 

lactic acid (LA); 4% molasses addition were increased acetic (AA) and butyric acid (BA) 

concentration (P<0.05). Although the aerobic stability (AS) did not influenced by the 

treatments, the highest AS were obtained with LAB inoculants. The treatments did not 

influence the pH, CA, CF, rude cellulose (CC) and neutral detergent fiber (NDF), WSC 

and AS values in ACM groups. ACM+0.2% addition caused an increase in DM however, 

the CP value was lower in non-supplemented group. There were no differences among 

ADF, AA, 

PA and BA concentrations were lower than other groups and in the ACM 0.2% LAB 
groups ethanol concentrations was lower than other groups. In conclusion, addition of 

silage additives have some beneficial effect on AC and ACM groups. 

 

Key words: silage, sunflower, sunflower and corn, molasses, enzymes, lactic acid 

bacteria 

 

 

 



ix 

 

 

 

 

 

 

 Sayfa 

 iii 

 iv 

 Vi 

 Vii 

ABSTRACT Viii 

 iX 

KISALTMALAR X 

 Xi 

 Xii 

 1 

 2 

 11 

3.1. Silaj Materyali 11 

3.2.  11 

3.3.  11 

3.4.  Analizler 12 

 16 

4. BULGULAR 17 

 17 

 27 

 31 

 39 

7.KAYNAKLAR 40 

  

 

 

 

 

 



x 

 

 

 

 

 

KISALTMALAR 

 

 

 

ADF            : Asit deterjan  

NDF            :  

AOAC        : Official Methods of Analysis. Association of Agricultural Chemists 

CO2             : Karbondioksit 

 

HP               : Ham Protein 

 

 

KM             : Kuru Madde 

LAB            : Laktik asit bakterileri 

ME              : Metabolik enerji 

NDF            :  

 

 

 

 

 

 

 

 



xi 

 

 

 

 

 

       Sayfa 

 

Tablo 1. 

 

 

17 

Tablo2

 

 

18 

Tablo 3. 

 

 

21 

Tablo 4. 

etkileri 

 

22 

Tablo 5. 

etkileri 

 

23 

Tablo 6. 

 

 

24 

Tablo 7.  28 

Tablo 8.  28 

Tablo 9.  29 

Tablo 10.  30 

 

 

 

   

 

 

 

 

 



xii 

 

 

 

 

 

 Sayfa

Grafik 1. 

 

 

19 

Grafik 2. 

 

 

20 

Grafik 3. 

 

 

21 

Grafik 4.  

 

 

25 

Grafik 5. 

 

 

25 

Grafik 6. 

 

 

26 

Grafik 7. 

 

 

26 

Grafik 8. 

i 

 

27 

            

            

      



1 

 

 

 

 

 

 

Kaliteli kaba yemler 

 k 

 bir 

 

 olarak . Bununla beraber, Kutlu (1) 

-30 kg'a kadar 
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 , manda ki 

, nda  3) 2015 verilerine 

2002   , 2014 

%35 artarak, 14.1  

da 

ererek 35.8 
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%19 50 milyon 

 

gerek kalitatif gerekse kantitatif olarak yetersizdir. 
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Yine -50

HY 
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Kendisinden sonra ekilen bitkilere temi

 

a

veriminde %20- 2). 

i adar serin 

 kurak 

mdir. Bu 

 lara 

-30 kg'a kadar verilebilir 

(1). 

Silolamada, karbonhidrat k (s

dra ). 

aman, kuru otlar, 

1, 4).  

13, 14 silaj 
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, Lactobacillus, streptococcus veya L. pediococcus bakteri 

Silo 

,a

 (1, 4).  

15). Bu inokulantlar 

genellikle Lactobacillus, Pedicoccus ve Enterococcus  

Lactobacillus plantarum 

aktik aside fermente ederler (16

3-N ve 

Lactobacillus spp. 

14, 16, 17 ra LAB 

18,19 (20) 

 CO2 

(17, 18, 21). Filya ve ark. 2006 

(5)

Lactobacillus buchneri, heterofermentatif laktik asit bakterileri (LAB) etkisini 
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 sonucu  

(14, 21)

fermantasyonunu iyil

22). Laktik asit 

amonyak-azotu (NH3-

23, 

24).  
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durumunda ise 
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Valdez ve ark. (28   , NDF 
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Demirel ve ark. (11)

ADF ve NDF  
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yonik asit, 
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a

KM, HP, NH3-N, LA bira 

24.80; %19.16, 7.23, 9.98, 13.01; 72.37, 75.34, 62.61, 72.79 Toplam Nitrojen; %0.76, 

larda KM sindirilme 

HP sindirilme dereceleri %72.46, 49.64, 

73.69, HS dereceleri %52.85, 30.75, 45.22, 51.62 olarak saptand  

 ve Karakozak (30)

 

silaj 

Lactobacillus plantarum, Pediococcus acidilactici, Streptococcus 

faeciumbakteri zonaz ve amilaz enzimleri 

- HP, HK, pH, KM ve F

(%15.20)inok (%7.11)

 

 

31

neden olur (32

kilemektedir.
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sitesi 

saatlerinde  

3.2.  

 

(Pionee ). Lactobacillus plantarum ve Enterecoccus faecium  

LAB+Enzim : Lactobacillus plantarum bakterisi ve s
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3.3  

Hamur olumunda 1.5- silaj makinesinde 

litrelik cam kavanozlara4  , el ile 
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LAB+enzim ilavesi 

4.grup  
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ve organik asit 
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4. BULGULAR 

 

 

 

 

Tablo 1

 (P<0.01) ve % 0.2 enzim 

 

Tablo 1.

pH, KM, HP,HK i  

Muamele 

 

pH KM, % HP, % HK, % HY, % 

 4.89bc 29.14b 15.07b 12.79 12.86 

% 2 Melas 4.51e 35.39a 18.69a 12.50 15.98 

% 4 Melas 4.22d 35.97a 19.49a 11.58 15.43 

% 0.2 Enzim 5.11a 31.76b 17.88a 12.73 14.42 

% 0.4 Enzim 4.80c 31.72b 18.36a 11.84 15.43 

% 0.2 LAB 5.06ab 30.97b 18.49a 12.44 15.37 

% 0.4 LAB 5.06ab 31.38b 19.19a 12.35 15.32 

SH 0,062 0,547 0,308 0,175 0,294 

P 0,000 0,001 0,000 0,481 0,074 

(p<0.05,p<0.01). 
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pH, Tablo 2 tir.A

elde ed

Ham i anlamda 

 

 

Tablo2

 

Muamele 

 

pH KM, % HP, % HK, % HY, % 

 4.28 32.95ab 21.98c 14.27 8.97 

% 2 Melas 4.13 33.69a 22.84b 12.86 6.77 

% 4 Melas 4.08 31.75bc 22.37bc 14.04 7.24 

% 0.2 Enzim 4.29 31.00c 22.50bc 12.91 8.29 

% 0.4 Enzim 4.16 32.90ab 23.95a 13.49 7.63 

% 0.2 LAB 4.18 32.25abc 24.12a 13.80 6.40 

% 0.4 LAB 4.05 31.87bc 24.43a 13.13 7.21 

SH 0.028 0.228 0.191 0.252 0.323 

P 0.154 0.015 0.000 0.690 0.400 

SH:  standart hata

harflerle g rilen orta

(p<0.05,p<0.01). 
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ve kuru maddede gram o

  

Tablo 3. 

 

M    

 1.93 19.33 

% 2 Melas 1.17 11.73 

% 4 Melas 2.04 20.40 

% 0.2 Enzim 1.28 12.78 

% 0.4 Enzim 1.37 13.70 

% 0.2 LAB 1.51 15.10 

% 0.4 LAB 1.56 15.63 

SH 0.094 0.065 

P 0.089 0.506 

 

p<0.01). 
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HP
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Tablo 4. addeleri ve 

  

   

 1.72 17.18 

% 2 Melas 1.62 16.20 

% 4 Melas 1.82 18.20 

% 0.2 Enzim 1.62 16.23 

% 0.4 Enzim 1.63 16.33 

% 0.2 LAB 1.26 12.55 

% 0.4 LAB 1.26 12.55 

SH 0.09 0.054 

P 0.557 0.256 

(p<0.05,p<0.01). 

5, 6 ve 

rik asit) 
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Tablo 5.   

 

Muamele 

 

Laktik 

asit 

(g/kg KM) 

Asetik 

asit 

(g/kg 

KM) 

Propiyonik asit 

(g/kg KM) 

 

(g/kg KM) 

Etanol 

(g/kg KM)

 5.13bc 18.13a 0.22c 1.24a 1.15b 

% 2 Melas 7.39a 14.09b 0.35b 1.07b 1.28b 

% 4 Melas 6.60ab 9.34c 0.80a 0.90c 1.43a 

% 0.2 Enzim 6.56ab 13.74b 0.34b 0.96bc 1.52a 

% 0.4 Enzim 6.42ab 13.91b 0.42b 0.96bc 1.48a 

% 0.2 LAB 4.78bc 9.40c 0.38b 0.85c 1.23b 

% 0.4 LAB 4.55c 7.53d 0.39b 0.67d 0.99c 

SH 0.272 0.675 0.033 0.034 0.037 

P 0.014 0.000 0.000 0.000 0.000 

lidir (p<0.05, 

p<0.01). 

Gruplar 

 

propiyonik ve   
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Tablo 6. 

 

Muamele 

 

Laktik asit 

(g/kg KM) 

Asetik 

asit 

(g/kg 

KM) 

Propiyonik 

asit 

(g/kg KM) 

 

(g/kg KM) 

Etanol 

(g/kg KM)

 6.81 16.39a 0.44d 1.22a 1.55a 

% 2 Melas 7.73 13.22b 0.73b 1.09b 1.24bc 

% 4 Melas 5.86 9.89c 0.90a 0.53e 1.08de 

% 0.2 Enzim 7.23 13.89b 0.56c 0.95c 1.37b 

% 0.4 Enzim 6.72 9.33c 0.54c 0.84d 1.13cd 

% 0.2 LAB 6.84 8.20d 0.44d 0.56e 0.95e 

% 0.4 LAB 6.43 7.57d 0.34e 0.36f 1.04de 

SH 0.168 0.602 0.035 0.058 0.040 

P 0.082 0.000 0.000 0.000 0.000 

5, 

p<0.01). 
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Tablo 7.  

p<0.01). 

 

Tablo 8.  

Muameleler -pH Son-pH  

 4.73 6.04 139.00 

% 2 Melas 4.88 5.51 150.00 

% 4 Melas 4.27 5.10 117.67 

% 0.2 Enzim 4.40 4.52 162.33 

% 0.4 Enzim 4.50 4.53 170.00 

% 0.2 LAB 4.53 6.70 152.67 

% 0.4 LAB 4.98 6.40 130.67 

SH 0.100 0.335 8.124 

P 0.500 0.486 0.697 

p<0.01). 

Muameleler -pH Son-pH 

 4.68cd 6.22 147.00 

% 2 Melas 4.62d 6.37 127.00 

% 4 Melas 4.37d 5.02 124.00 

% 0.2 Enzim 5.30ab 6.24 127.33 

% 0.4 Enzim 5.11bc 7.91 105.33 

% 0.2 LAB 5.65a 6.32 160.33 

% 0.4 LAB 5.39ab 5.19 169.33 

SH 0,108 0,394 9,174 

P 0,000 0,238 0,608 
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(P<0.01). 

 

7

 

Her iki inokulant da hava ile temas ettikleri bu 7 

(P>0.05). B

enzim g  

i  

Tablo 9, 10 ve Grafik 13  

Tablo 9. da h  d b  

Muameleler ADF, % NDF, % HS, % 

 38.77 40.94abc 32.89a 

% 2 Melas 36.16 38.43bc 28.77bc 

% 4 Melas 34.77 35.45c 27.74c 

% 0.2 Enzim 42.85 45.01a 34.03a 

% 0.4 Enzim 34.84 45.62a 31.35abc 

% 0.2 LAB 40.65 44.22ab 30.54abc 

% 0.4 LAB 39.34 41.71ab 32.42ab 

SH 0.845 0.918 0.560 

P 0.054 0.010 0.011 

p<0.01). 
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ri ele 

 

Tablo 10.  

Muameleler ADF, % NDF, % HS, % 

 39.89a 46.61 29.02 

% 2 Melas 36.65a 44.03 31.47 

% 4 Melas 31.28b 43.24 31.18 

% 0.2 Enzim 40.18a 48.75 32.29 

% 0.4 Enzim 37.99a 48.64 32.35 

% 0.2 LAB 40.39a 48.56 33.22 

% 0.4 LAB 36.99a 50.07 30.46 

SH 0.800 0.845 0.466 

P 0.013 0.225 0.268 

 

p<0.01). 
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% 29.14 

ila % 32.95 Konca ve ark. (46). 
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Filya 2007 (47). Bu 

k. (26

b  (pH 3.80-4.30)  benzerdir. 
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Demirel ve ark. (33) yap
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17

18

 

HP 

%15.07 ve % 21.98o

 

 26

la n verilen referans 

35

y
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% 0.4 LAB grupta elde 

<0.05). 

Tengerdy ve ark. (51) sold

 

ark. (52

teryalinde KM' de %1.0 olan 

 

%3-
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tir. 

LAB grubund n 

 edilmemektedir. Demirel ve ark. (53) 

ir

<0.01). Filya ve ark. (52 hasat edilen ve LAB ve 

 

 en az %3-

olabilir karbonhidrat 

 bitkilerde bulunan 

mikroorganizmalar fermente 
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 Filya 2006 (5

etkiler

(P>0.05). 

Weinberg ve ark. (18) S

 (21 -

5) 

 

 silaj 

 

(P<0.05). N  % 4 melas grubundan elde 

% 0.4 enzim grubunda (% 45.62) elde 

 % 0.2 enzim ilaveli gruptan 

% 4 melas grubundan (%27.74) elde 

Denek ve ark. (35  

Baytok ve Muruz (48

le silolanan silajlarda formik asitle birlikte 

trol 
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21.17; %1.36-1.74; %40.97-47.86; %37.56-44.34; 3.9-  

anizma faaliyetlerinden 

5

silajda karbondioksit (CO2

Weinberg (18). Bu ara

inokulant da hava ile temas ettikleri bu 7 

a tespit edilirken en uzun 

r etkiye sahip 
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