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Abstract  

Most of times ensilaging alfalfa it’s a difficult process, needing chemical 

or lactic bacterial inoculants to provide a good preservation of the ensiled 

fodder. Inoculants costs money which some Romanian farmers cannot afford to 

spent on. Luckily, there is another way, a practical way to preserve alfalfa 

quality during ensilaging process and it consists in mixing alfalfa crop with rich 

in soluble sugars grasses, such as orchard grass and in wilting. Theoretical, 

mixing alfalfa with orchard grass and wilting the fodder could result into 

sufficient lactic acid concentration to preserve the quality of the ensiled alfalfa 

with minimum losses and with high nutritional properties. The current paper 

presents the influence of wilting, of binary mixtures from alfalfa with orchard 

grass and of the nitrogen fertilization rates on quality changes in preparing 

succulent fodder in round wrapped bales. To achieve the objective, we have 

experienced two different rates of wilting, to 55 – 60% moisture (semi-silo) and 

to 45 – 50% moisture (haylage), three different proportions of mixture, which 

were applied to four rates of mineral fertilizer. For all types of crops, the crude 

protein (CP), hemicellulose (Hemi.) contents and relative forage value (RFV) 

were lower on ensiled fodder compared to fresh fodder, being lower on haylage. 

The neutral detergent fiber (NDF) and acid detergent fiber (ADF) contents were 

higher on ensiled fodder, being higher on haylage. The smallest changes from the 

initial fodder on ensiled fodder were recorded on alfalfa 50 + 50 orchard grass 

mixture well fertilized prepared as semi-silo. Pure alfalfa semi-silo recorded 

high levels of butyric acid (0,15 – 0,38%). Both mixtures recorded very good 

levels of lactic acid (71 – 79% from total acids) which ensured a very good 

preservation of the ensiled fodder. 
 

Keywords: wilting, mixtures, alfalfa, orchard grass, fertilization, silage quality.  
 

INTRODUCTION  

 

Many experiments 

conducted in the direction to find 

the most suitable grass to mix with 

alfalfa, have led to the choice of 
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orchard grass, which has 

versatility and growth rate similar 

to alfalfa, both culture, under 

optimal conditions, with a life 

expectancy of at least 4 years 

(Sanderson M.A. et al., 2005; 

Skinner R.H. et al., 2006). The 

association of alfalfa in mixture 

with orchard grass has some 

essential advantages such as: 

superior productivity to alfalfa in 

pure culture, high yields of 

protein, nitrogen fertilizer 

economy, getting a balanced 

nutrient feed, silage opportunity, 

greater ability to restore soil 

structure, etc.. (Veira et al., 2010; 

Undersander D., 2012).  

For farmers with a relatively 

low budget, alfalfa and orchard 

grass mixture could improve the 

forage base, the mixture being 

considered to be the most 

intensive of associated crops and 

also, could enable a semi-silage or 

haylage of alfalfa with high 

quality due to fermentable 

carbohydrate intake given by 

orchard grass (Colombari et al., 

2001; Albrecht and Beauchemin, 

2003).  

Slow loss of moisture from the 

feed by wilting results in high 

sugar consumption by respiration, 

and the remaining amount of sugar 

may be insufficient, and 

consequently of corresponding 

fermentation quantitative and 

qualitative losses can be 

significant, particularly for alfalfa 

in pure culture. On the other hand, 

the wilting of the alfalfa for a long 

period may lead to losses as a 

result of mechanical action field 

(raking, baling) and to obtain a 

fodder to dry to be stored as silage 

(> 50% dry matter content, after 

Vough L. et al., 2006). Ensilaging 

at contents of between 60% and 

70% DM, most often results in 

garbage. Undersander D., (2012) 

reports that fodder of alfalfa mixed 

with 30% - 40% grasses dries 

faster than both pure cultures. 

According to the findings of 

several researchers (Sears B. et al., 

2007; Adesogan A.T., Newman 

Y.C., 2010; Clarkson N., 2012, 

etc.), to keep the fodder ensiled in 

wrapped bales high in crude 

protein (CP), without the use of 

inoculants, several requirements 

must be met, of which the most 

important are the following: avoid 

the use of high doses of nitrogen 

fertilizer to culture which could 

lead to formation of high levels of 

ammonia making difficult to 

promote a good fermentation into 

the silage mass; alfalfa or mixtures 

of alfalfa-grasses should be 

harvested before the reproductive 

stage; use disc mowers or 

vindrovers; raking in the evening 

and not in the heat, to limit the 

loss of leaves; baling on a fodder 

dry matter (DM) content between 

38% and 55%; balers to be 

equipped with knives which cuts 

plants in sizes of 10 to 15 cm and 

with press chambers that applies 

the same pressing force in all parts 

of bale, recommended being the 

variable chamber hydraulic 
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presses; wrapping or bale packing 

to be done shortly after their 

formation; to use 6 layers of foil 

packaging and bales to be stored 

under cover and in the vertical 

position; the light colors of the 

film, though are the most common 

have the disadvantage that outdoor 

various spots, points on their 

surface, can be confused by birds 

with insects resulting in film 

cracks; unwrapping the bales after 

2-6 months. Researches regarding 

the preparing of succulent fodder 

from alfalfa in form of wrapped 

round bale are lacking in Romania, 

but the use of baleage on farms is 

highly increasing. 

  

MATERIAL AND METHOD  

Experience has been established 

on Ezăreni Farm of the 

University of Agricultural 

Sciences and Veterinary 

Medicine "Ion Ionescu de la 

Brad" from Iasi in spring of 

2010, on a cambium chernozem, 

with pH between 6.7 and 6.8 and 

humus content of 2.73 to 2.93%, 

21-25 ppm PAL, 226-232 ppm 

KAL and 112-139 ppm CaO. 

Experimental agricultural year 

2010 - 2011 recoded an annual 

rainfall of 507.6 mm, 10.2 mm 

less than the multiannual average 

of 517.8 mm. The amount of 

rainfall recorded during the 

growing season was 342.8 mm, 

5.3 mm greater than the 

multiannual average of 337.5 

mm. Agricultural year 2011 - 

2012 was a dry year, the total 

annual rainfall was only of 355.4 

mm, 162.4 mm less than the 

multiannual average of 517.8 

mm. The amount of rainfall 

recorded during the growing 

season (April-September) was 

245.2 mm by 92.3 mm less than 

the multiannual average of 337.5 

mm. The present paperwork 

presents the average data of years 

2011 and 2012. 

Factors studied were: 

Factor A = ensiled fodder type, 

with 2 graduations: 

a1 – semi-silo, (55% - 60% 

moisture); 

a2 – haylage, (45% - 50% 

moisture); 

Factor B = crop type, with 3 

graduations: 

b1 – alfalfa 100%; 

b2 – alfalfa 75% + 25% orchard 

grass; 

b3 – alfalfa 50% + 50% orchard 

grass; 

Factor C = fertilization rate, with 

4 graduations: 

c1 - control (unfertilized); 

c2 - N50P50; 

c3 - N75P50; 

c4 - N100P50. 

The alfalfa cultivar used for 

establishment of the experience 

was Magnat, a Romanian cultivar 

and for orchard grass, the cultivar 

was Ambassador, a very 

productive cultivar from 

Denmark. The mixture was 
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established by manually mixing 

after calculating the seed quantity 

weighted depending on quality 

parameters of each specie. For 

fertilization were used 20N:20P 

mineral complex as based 

fertilization and ammonium 

nitrate for graduation and applied 

manually on early spring of each 

of the experimental year. Harvest 

was done at the full flowering 

stage of the orchard grass and at 

full bud stage of the alfalfa. 

Wilting was performed in hot 

sunny summer days, for 4 and 24 

hours, respectively. Multiple disc 

mower and variable chamber 

press were used. Also, for 

wrapping were used 4 layers of 

high quality film. Bales were 

made in June and unwrapped in 

November. 

A total number of 48 bales were 

used for sampling and from each 

bale, 3 average samples were 

formed from 12 samples taken 

from all parts of bale. Sampling 

for qualitative analysis was 

according to standard STAS 

no.7842/80.  

Chemical composition of forage 

was determined using the 

following methods of analysis: 

crude protein (CP) by Kjeldahl 

method and formula 

CP=TNx6,25, acid detergent 

fiber (ADF) and neutral detergent 

fiber (NDF) using Raypa Fiber 

Test F6 and Van Soest method; 

the pH value using glass 

potentiometric electrode; lactic 

acid, acetic and butyric acid - 

after Lepper method according to 

STAS 12254/84. 

Relative feed value (RFV) was 

calculated using formula 

(Canbolat O. et al., 2006; 

Başaran U. et al., 2011, Redfearn 

D. and Zhang H., 2011): 

  DDM = Digestible Dry Matter 

= 88.9 - (0.779 x %ADF) 

DMI = Dry Matter Intake = 120 / 

(%NDF) 

RFV = (DDM x DMI) / 1.29. 

The American Forage and 

Grassland Council (A.F.G.C) 

have endorsed to use RFV as a 

measure of forage quality. The 

Quality Grading Standard 

assigned by A.F.G.C. is: 

Prime – RFV>151 

1. Premium – RFV 150-125 

2. Good – RFV 124-103 

3. Fair – RFV 102-87 

4. Poor – RFV 86-75 

5. Reject – RFV <74 

Data were statistically interpreted 

using the Statistically ―ANOVA‖ 

Program for variance analysis 

and least significant differences 

(LSD). The results in the present 

paperwork are dry matter (DM) 

based.

.
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RESULTS AND DISCUSSION  

 

Influence of the interaction of factors on the CP content 

 

Application of nitrogen fertilizers 

in alfalfa crop mixed with orchard 

grass, according to some 

researchers, reduces forage content 

in the CP because of the increased 

proportion of participation of 

orchard grass and reduced 

proportion of participation of 

alfalfa (Berdahl J., 2004) and by 

most authors, even at doses of 

N210, forage content in the CP 

increases (Komarek P. et al., 2007; 

Bijelić Z. et al., 2011). In this 

study, fresh fodder of mixed 

species crops had lower values of 

CP content than fertilized pure 

alfalfa, but fertilized variants of 

mixtures had significantly higher 

and closer values of CP to control. 

Thus, on the control variant of 

fresh fodder the content in CP was 

17.46%, on the fertilized pure 

alfalfa with N100P50 it was 18.56%, 

on the type of crop alfalfa 75% + 

25% orchard grass, fertilized with 

the dose of N100P50, it was 17.68% 

and on the crop type alfalfa 50% + 

50% orchard grass fertilized with 

N100P50 it was 16.86%. On the 

ensiled fodder, the CP content was 

lower than that of fresh fodder on 

all variants, with differences 

ranging from 0.29 percentage units 

to 1.64 percentage units (Table 1.). 

Lower differences regarding the 

CP content of ensiled fodder from 

fresh fodder were registered on 

semi-silo preparation and on well 

fertilized variant of crop type 

alfalfa 50% + 50% orchard grass. 

Higher differences regarding the 

CP content of ensiled fodder from 

fresh fodder were registered on 

haylage preparation and on well 

fertilized variant of pure alfalfa. 

Losses of CP content are related to 

proteolyses and to loss of leaves 

on field preparation of bales, being 

higher on long period of wilting 

and on alfalfa (Yahaya M.S., 

2001; Rotz C.A., 2005; Genever 

Liz, 2010). 
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Table 1 

Changes in crude protein (CP) content on ensiling fodder in big round wrapped 

bales, 1
st
 harvest cycle, average of the years 2011-2012 

 

Variants CP content of 

fresh fodder 

(cycle I, 

average of 

years 

2011 – 2012) 

CP content of ensiled fodder in 

form of wrapped big round 

bales 

(after 6 months from wrapping) 

Changes in CP 

content of 

ensiled fodder 

from fresh 

fodder 

Semi-silo Haylage Semi-

silo 

Hayla

ge 

DM 

(%) 

CP 

(%) 

DM 

(%) 

CP 

(%) 

DM 

(%) 

CP 

(%) 

Dif.%

CP 

Dif.%

CP 

Alfalfa 

100% 

Unfe

rt. 

23.36 17.46(

Ct.) 

34.21 16.42(

Ct.) 

45.85 16.16
O
 

-1.04 

(Ct.) 

-1.30* 

N50P

50 

22.78 17.90* 32.58 16.76* 43.39 16.48 -1.14* -1.42* 

N75P

50 

22.23 18.26* 31.19 17.01* 41.35 16.71

* 

-1.25* -1.55* 

N100

P50 

21.62 18.56* 30.11 17.24* 40.00 16.92

* 

-1.32* -1.64* 

Alfalfa 

75%+2

5% 

Orchar

d 

grass 

Unfe

rt. 

23.34 16.62 34.09 15.74
O
 45.84 15.54

O
 

-0.88
O
 -1.08* 

N50P

50 

24.32 17.06 35.18 16.27 47.04 16.09
O
 

-0.79
O
 -0.97

O
 

N75P

50 

25.49 17.42 36.73 16.79* 48.89 16.53 -0.63
O
 -0.89

O
 

N100

P50 

26.30 17.68* 37.89 17.24* 50.34 17.00

* 

-0.44
O
 -0.68

O
 

Alfalfa 

50%+5

0% 

Orchar

d grass 

Unfe

rt. 

23.58 15.81
O
 34.54 15.04

O
 46.63 14.79

O
 

-0.77
O
 -1.02 

N50P

50 

24.72 16.12
O
 35.99 15.50

O
 48.46 15.28

O
 

-0.62
O
 -0.84

O
 

N75P

50 

26.13 16.54
O
 38.09 16.07

O
 51.12 15.88

O
 

-0.47
O
 -0.66

O
 

N100

P50 

27.24 16.86
O
 39.69 16.57 53.13 16.39 -0.29

O
 -0.47

O
 

LSD 0.05  0.22% 0.23% -0.03% 
 

Influence of the interaction of factors on the cell walls content 

 

In general, alfalfa has a high 

protein content and low in cell 

walls compared to the orchard 

grass and to its mixtures with 

orchard grass (Undersander D. et 

al., 2004). Cell wall content is 

positively correlated with the 

percentage of participation in the 

mixture of orchard grass (Deak A. 

et al., 2004). Many researchers 

have studied the effect of nitrogen 

fertilizer on NDF content in plants 

and concluded that it increases 

significantly with the addition of 
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fertilizer N and is caused by 

changes in botanical composition 

of grassland by legumes 

participation rate reduction and 

increasing the share of 

participation of grasses that occur 

as a result of addition of N 

(Berdahl J. et al., 2004; Salis L., 

Vargiu M., 2008; Bijelić Z. et al., 

2011). By R.J. Van Saun, (2006) 

and other authors, a lucerne fodder 

is poor quality if NDF content is 

greater than 50% of DM, and in 

this case only alfalfa mixed with 

orchard grass in proportions of 

50% - 50% fertilized with N75P50 

and N100P50 doses recorded higher 

values than 50% NDF of DM, 

respectively 51.84% and 54.51%, 

otherwise all the other variants had 

values below 50% NDF. However, 

the same author‘s states that the 

grass fodder, the limit of poor 

quality is higher than 60%, and 

therefore the fodder consisting of 

50% alfalfa and 50% orchard grass 

fertilized with high doses of 

fertilizers was of good quality 

also. 

The results in previous text 

are referring to the fresh fodder.  

On the ensiled fodder, the 

NDF content was higher than that 

of fresh fodder on all variants, 

with differences ranging from 1.02 

percentage units to 2.75 

percentage units (Table 2.). Lower 

differences regarding the NDF and 

ADF contents of ensiled fodder 

from fresh fodder were registered 

on semi-silo preparation and on 

well fertilized variant of crop type 

alfalfa 50% + 50% orchard grass. 

Differences were also lower for 

NDF content than for ADF (Table 

2, Table 3.). Higher differences 

regarding the NDF and ADF 

contents of ensiled fodder from 

fresh fodder were registered on 

haylage preparation and on well 

fertilized variant of pure alfalfa. 
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Table 2 

Changes in neutral detergent fiber (NDF) content on ensiling fodder in big round 

wrapped bales, 1
st
 harvest cycle, average of the years 2011-2012 

 

Variants NDF content of 

fresh fodder 

(cycle I, 

average of 

years 

2011 – 2012) 

NDF content of ensiled fodder 

in form of wrapped big round 

bales 

(after 6 months from wrapping) 

Changes in NDF 

content of ensiled 

fodder from fresh 

fodder 

Semi-silo Haylage Semi-

silo 

Haylag

e 

DM 

(%) 

NDF 

(%) 

DM 

(%) 

NDF 

(%) 

DM 

(%) 

NDF

(%) 

Dif.%N

DF 

Dif.%N

DF 

Alfalfa 

100% 

Unfe

rt. 

23.36 39.73(

Ct) 

34.21 41.37(

Ct) 

45.85 42.01  1.64 

(Ct.) 

2.28*  

N50P

50 

22.78 42.43*  32.58 44.16*  43.39 44.83

*  

1.73* 2.40*  

N75P

50 

22.23 44.06*  31.19 45.92*  41.35 46.65

*  

1.86* 2.59*  

N100

P50 

21.62 45.87*  30.11 47.85*  40.00 48.62

*  

1.98* 2.75*  

Alfalfa 

75%+2

5% 

Orchar

d 

grass 

Unfe

rt. 

23.34 42.87*  34.09 44.42*  45.84 45.02

*  

1.55
O
 2.15*  

N50P

50 

24.32 46.1*  35.18 47.51*  47.04 48.06

*  

1.41
O
 1.96*  

N75P

50 

25.49 48.57*  36.73 49.89*  48.89 50.40

*  

1.32
O
 1.83*  

N100

P50 

26.30 50.82*  37.89 52.00*  50.34 52.46

*  

1.18
O
 1.64  

Alfalfa 

50%+5

0% 

Orchar

d grass 

Unfe

rt. 

23.58 44.94*  34.54 46.37*  46.63 46.93

*  

1.43
O
 1.99*  

N50P

50 

24.72 48.8*  35.99 50.10*  48.46 50.61

*  

1.30
O
 1.81*  

N75P

50 

26.13 51.84*  38.09 53.04*  51.12 53.51

*  

1.20
O
 1.67  

N100

P50 

27.24 54.51*  39.69 55.53*  53.13 55.93

*  

1.02
O
 1.42

O
 

LSD 0.05  1.01% 1.25% -0.06% 

 

Increases of NDF and ADF 

contents are related to the 

concentration in DM of cell walls 

mainly on behalf of soluble sugars 

losses during respiration (Fllya I. 

et al., 2007; Shinners K.J. et al., 

2009). 

Respiration losses are higher 

in young plants, in plants with 

many leaves, higher in alfalfa than 

in grasses (Piltz J.W., Kaiser A.G., 

2006).
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Increases due to fertilization 

were recorded by all crops for 

ADF content from their 

unfertilized variants, this is less 

desirable because of poorly 

degradable components such as 

lignin and cellulose that reduces 

quality of fodder, but only the 

variant of crop type alfalfa 50% + 

50% orchard grass fertilized with 

N100P50 was obtained a more than 

40% ADF, 40.55% ADF 

respectively, that, according to 

some researchers (Canbolat O. et 

al., 2006; Başaran U. et al., 2011; 

Redfearn D. and Zhang H., 2011) 

as the starting limit for a medium 

quality of fodder due to lower 

digestibility. 

 

Table 3 

Changes in acid detergent fiber (ADF) content on ensiling fodder in big round 

wrapped bales, 1
st
 Harvest cycle, average of the years 2011-2012 

 
Variants ADF content 

of fresh 

fodder (cycle 

I, average of 

years 

2011 – 2012) 

ADF content of ensiled fodder in 

form of wrapped big round bales 

(after 6 months from wrapping) 

Changes in ADF 

content of ensiled 

fodder from fresh 

fodder 

Semi-silo Haylage Semi-

silo 

Haylage 

DM 

(%) 

ADF 

(%) 

DM 

(%) 

ADF 

(%) 

DM 

(%) 

ADF(

%) 

Dif. 

%ADF 

Dif. 

%ADF 

Alfalfa 

100% 

Unfert. 23.3

6 

31.73

(Ct) 

34.21 33.91(

Ct) 

45.8

5 

34.33  2.18 

(Ct)  

2.60*  

N50P50 22.7

8 

33.92

*  

32.58 36.13*  43.3

9 

36.60

* 

2.21  2.68*  

N75P50 22.2

3 

35.23

*  

31.19 37.50*  41.3

5 

38.05

*  

2.27*  2.82*  

N100P50 21.6

2 

36.63

*  

30.11 38.94*  40.0

0 

39.57

*  

2.31*  2.94*  

Alfalfa 

75%+2

5% 

Orchard 

Grass 

Unfert. 23.3

4 

32.71

*  

34.09 34.88*  45.8

4 

35.23

*  

2.17  2.52*  

N50P50 24.3

2 

35.34

*  

35.18 37.47*  47.0

4 

37.73

*  

2.13  2.39*  

N75P50 25.4

9 

37.22

*  

36.73 39.33*  48.8

9 

39.53

*  

2.11  2.31*  

N100P50 26.3

0 

38.95

*  

37.89 41.02*  50.3

4 

41.14

*  

2.07O  2.19  

Alfalfa 

50%+5

0% 

Orchard 

grass 

Unfert. 23.5

8 

33.29

*  

34.54 35.43*  46.6

3 

35.70

*  

2.14  2.41*  

N50P50 24.7

2 

36.23

*  

35.99 38.34*  48.4

6 

38.52

*  

2.11O  2.29*  

N75P50 26.1

3 

38.56

*  

38.09 40.63*  51.1

2 

40.76

*  

2.07O  2.20  

N100P50 27.2

4 
40.55

*  

39.69 42.55*  53.1

3 
42.58

*  

2.00O  2.03O  

LSD 0.05  0.81

% 

0.87% -0.07% 
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On the ensiled fodder, the 

ADF content was higher than that 

of fresh fodder on all variants, 

with differences ranging from 2.00 

percentage units to 2.94 

percentage units (Table 3.). ADF 

content remained as for the initial 

fodder, higher on type of crop 

alfalfa 50% + 50% orchard grass, 

on the fertilized variants with 

N100P50, ADF values being 

42.55% for semi-silo and 42.58% 

for haylage, with very significant 

differences compared to control 

(33.91% ADF). The type of crop 

alfalfa 75% + 25% orchard grass 

had recorded intermediate values 

for cell walls content to the other 

two crops (Table 2., Table 3.). The 

ADF content analysis for semi-silo 

and haylage it was noticed that all 

variants had specific values for a 

fodder of very good and good 

quality, the values being below 

40% of DM on pure alfalfa and 

between 40% and 45%, at variants 

fertilized with highest doses of 

alfalfa mixtures with orchard 

grass. 

 

Table 4 

Changes in hemicellulose (hemi.) content on ensiling fodder in big round 

wrapped bales, 1
st
 Harvest cycle, average of the years 2011-2012 

 

Variants Hemi. content of 

fresh fodder 

(cycle I, average 

of years 
2011 – 2012) 

Hemi. content of ensiled fodder in form 

of wrapped big round bales 

(after 6 months from wrapping) 

Changes in Hemi. 

content of ensiled 

fodder from fresh 

fodder 

Semi-silo Haylage Semi-silo Haylage 

DM 
(%) 

Hemi. 
(%) 

DM 
(%) 

Hemi. 
(%) 

DM 
(%) 

Hemi. 
(%) 

Dif. 
%Hemi. 

Dif. 
%Hemi. 

Alfalfa 

100% 

Unfe

rt. 

23.36 8.00(C

t) 

34.21 7.46 

(Ct.) 

45.85 7.68* -0.54 

(Ct.) 

-0.32O 

N50P

50 
22.78 8.51* 32.58 8.03* 43.39 8.23* -0.48O -0.28O 

N75P

50 

22.23 8.83* 31.19 8.42* 41.35 8.60* -0.41O -0.23O 

N100

P50 
21.62 9.24* 30.11 8.91* 40.00 9.05* -0.33O -0.19O 

Alfalfa 

75%+25
% 

Orchard 

grass 

Unfe

rt. 

23.34 10.16* 34.09 9.54* 45.84 9.80* -0.62* -0.36O 

N50P

50 
24.32 10.76* 35.18 10.04* 47.04 10.33* -0.72* -0.43O 

N75P

50 

25.49 11.35* 36.73 10.56* 48.89 10.87* -0.79* -0.48O 

N100

P50 
26.30 11.87* 37.89 10.98* 50.34 11.32* -0.89* -0.55 

Alfalfa 

50%+50
% 

Orchard 

grass 

Unfe

rt. 

23.58 11.65* 34.54 10.94* 46.63 11.23* -0.71* -0.42O 

N50P

50 
24.72 12.57* 35.99 11.76* 48.46 12.08* -0.81* -0.49O 

N75P

50 

26.13 13.28* 38.09 12.41* 51.12 12.75* -0.87* -0.53 

N100

P50 

27.24 13.96* 39.69 12.98* 53.13 13.35* -0.98* -0.61* 

LSD 0.05  0.20% 0.17% -0.02% 
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During ensilaging, most of 

the hemicellulose and part of the 

cellulose are degraded by enzymes 

(cellulases and hemicellulases), by 

the action of bacteria and organic 

acids produced by fermentation 

(McDonald P. et al., 1991; Yahaya 

M.S. et al., 2001; Bai C. et al., 

2011). In this study, the lowest 

content of Hemi. was recorded on 

semi-silo of pure alfalfa, of 7.46%, 

but also low values were recorded 

on haylage of pure alfalfa, of 

7.68% and on fresh fodder of pure 

alfalfa, of 8.00%. The highest 

content of Hemi. was recorded on 

fresh fodder of crop type alfalfa 

50% + 50% orchard grass, the 

variant fertilized with N100P50, of 

13.96%. The biggest degradation 

of Hemi. was recorded on semi-

silo of alfalfa 50% + 50% orchard 

grass, on the variants fertilized 

with N75P50 and N100P50 and the 

differences from fresh fodder were 

0.87 percentage units, respectively 

0.98 percentage units, the 

differences compared to the 

control (0.54 percentage units, on 

semi-silo of unfertilized pure 

alfalfa) were significantly positive. 

The smallest reductions of 

Hemi. content were recorded on 

haylage of pure alfalfa in variants 

fertilized with N75P50 and N100P50, 

of 0.23, 0.19 percentage units and 

the differences were significantly 

negative from control (Table 4.). 

Yahaya M.S. et al. (2001) 

obtained, from 0 days to 56 days 

of storing pure alfalfa silage, a 

slight decrease in the DM content 

from 28.9% to 28.2% and a 

significant decrease in the 

hemicellulose content (Hemi.) by 

4.1 units. 
 

Influence of the interaction of factors on the relative feed value (RFV) 

 

Depending on RFV, quality 

of pure alfalfa fresh fodder ranged 

from excellent (control, 150 RFV) 

to good, the variant fertilized with 

N100P50 dose (123 RFV) and for 

the ensiled fodder, from very good 

quality (RFV 140 - 138 RFV, the 

unfertilized variant prepared as 

semi-silo and haylage) to good 

quality (114 RFV - 111 RFV, the 

variant fertilized with N100P50). 
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Table 5 

Changes in relative feed value (RFV) content on ensiling fodder in big round 

wrapped bales, 1
st
 Harvest cycle, average of the years 2011-2012 

 

Variants RFV of fresh 

fodder (cycle I, 

average of 

years 

2011 – 2012) 

RFV of ensiled fodder in form of 

wrapped big round bales 

(after 6 months from wrapping) 

Changes in RFV 

of ensiled fodder 

from fresh fodder 

Semi-silo Haylage Semi-

silo 

Haylag

e 

DM 

(%) 

RFV DM 

(%) 

RFV) DM 

(%) 

RFV Dif. of 

RFV 

Dif. of 

RFV 

Alfalfa 

100% 

Unfer

t. 

23.36 150(

Ct) 

34.21 140 

(Ct.) 

45.85 138O -10 

(Ct.) 

-12* 

N50P5

0 

22.78 137O 32.58 128O 43.39 125O -9O -12* 

N75P5

0 

22.23 130O 31.19 121O 41.35 118O -9O -12* 

N100P

50 

21.62 123O 30.11 114O 40.00 111O -9O -12* 

Alfalfa 

75%+2

5% 

Orchar

d 

grass 

Unfer

t. 

23.34 138O 34.09 129O 45.84 127O -9O -11* 

N50P5

0 

24.32 124O 35.18 117O 47.04 115O -7O -9O 

N75P5

0 

25.49 115O 36.73 109O 48.89 107O -6O -8O 

N100P

50 

26.30 107O 37.89 102O 50.34 101O -5O -6O 

Alfalfa 

50%+5

0% 

Orchar

d grass 

Unfer

t. 

23.58 130O 34.54 123O 46.63 121O -7O -9O 

N50P5

0 

24.72 116O 35.99 110O 48.46 108O -6O -8O 

N75P5

0 

26.13 106O 38.09 100O 51.12 99O -6O -7O 

N100P

50 

27.24 98O 39.69 93O 53.13 93O -5O -5O 

LSD 0.05  7 

RFV 

6 RFV 0.8 RFV 

 

In general, the ensiled fodder 

of the two mixtures of species, 

kept the same quality as fresh 

fodder, very good and good (129 - 

101 RFV), on the type of crop 

alfalfa 75% + 25% orchard grass 

and respectively, good and 

medium quality (123 - 93 RFV), 

on the type of crop alfalfa 50% + 

50% orchard grass (Table 5.). 

Losses of RFV when preparing 

semi-silo or haylage were higher 

for alfalfa in pure culture. The 

losses for RFV were lower when 

preparing semi-silo of mixture of 

alfalfa with orchard grass on 

highly fertilized variants, in which 

the percentage of participation in 

the canopy cover structure was in 

favor of orchard grass. 
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Influence of the interaction of factors on the fermentation products content 

 

In this study, it was observed 

a darker colour, yellow-brown, at 

the semi-silo preservation of 

alfalfa and the low fertilized 

variants of semi-silo from the 

mixture alfalfa 75% + 25% 

orchard grass, a smell of 

vinegard, which indicates a raised 

content of acetic acid. 

At the semi-silo preservation 

of the mixture alfalfa 50% + 50% 

orchard grass and the one from 

variants fertilized with cu N75P50 

şi N100P50 in the case of the 

mixture composed from alfalfa 

75% + 25% orchard grass, fodder 

had a normal color, green-yellow, 

fragrant flavor and the structure 

was very close to the original. In 

the case of haylage preservation, in 

all three cropping variants, it had a 

colour close to the initial plants, a 

pleasant smell a ferm structure, 

well preserved. Butiric acid has 

been found in nearly detectable 

quantities (0.06 - 0.08%), at semi-

silo from unfertilized variants of 

the two mixtures and in higher 

quantities (0.15 - 0.38%) at semi-

silo in all fertilized variants of 

pure alfalfa, being a sign of 

middle to pure fermentation 

(Table 6.). 

Percentage of participation 

of lactic acid in total acid was 

higher in the preparation of semi-

silo and haylage from fertilized 

variants with N100P50 and N75P50 of 

the type of crop alfalfa 50% + 

50% orchard grass (75 - 78%, 76 

- 79%). Also, the variants 

fertilized with N75P50 and N100P50 

of the type of crop alfalfa 75% + 

25% orchard grass, prepared as 

semi-silo and haylage have been 

high in concentrations of lactic 

acid (71 - 75%, 72 - 76% from 

total acids), values that 

corresponds to a silage of good 

quality, with good properties of 

preservation. The lowest pH 

values were registered at variants 

fertilized with N75P50 şi N100P50 of 

the semi-silo preservation af the 

mixture alfalfa 50% + 50% 

orchard grass, reaching 4.07, 

respectively 3.91 pH units, 

differences from pH value of the 

control variant (4.61) were 

significant. Of the total 

fermentation acids in a well-

preserved silage, lactic acid must 

be 60% - 70% or 4% - 7% of the 

DM. Acceptable silages, in 

general, contain <3% acetic acid 

in DM, <0.1% butyric acid and 

<0.5% propionic acid. Lactic acid 

content is higher in silage 

containing the lower DM content 

(Ward R.T., 2011). 
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Table 6 

Influence of interaction ensiled fodder type x crop type x fertilization on the 

fermentation acids content (lactic ac., acetic ac., butyric ac.) of ensiled fodder 
 

Variants pH Lactic 

acid 

Aceti

c acid 

Butyri

c ac. 

Lactic 

ac./ 

Acetic 

ac. 

Total 

acids 

Lactic 

ac./ 

Total 

acids 

pH % % % / % % 

Semi-

silo 

Alfalf

a 

100% 

Unfert

il. 

4.61(

Ct) 

3.96(

Ct) 

2.67(

Ct) 

0.15(

Ct) 

1.48 

(Ct.) 

6.78(C

t) 

58 (Ct.) 

N50P50 4.68 3.67O 2.71 0.22 1.35O 6.60O 56O 

N75P50 4.75* 3.35O 2.75* 0.31 1.22O 6.41O 52O 

N100P5

0 

4.83* 3.06O 2.82* 0.38 1.09O 6.26O 49O 

Alfalf

a 

75%+

25% 

Orcha

rd 

grass 

Unfert

il. 

4.50O 4.48* 2.63 0.08 1.70* 7.19* 63* 

N50P50 4.34O 4.76* 2.46O - 1.93* 7.22* 66* 

N75P50 4.25O 5.18* 2.13O - 2.43* 7.31* 71* 

N100P5

0 

4.17O 5.49* 1.87O - 2.94* 7.36* 75* 

Alfalf

a 

50%+

50% 

Orcha

rd 

grass 

Unfert

il. 

4.36O 4.76* 2.41O 0.06 1.98* 7.23* 66* 

N50P50 4.24O 5.18* 2.13O - 2.43* 7.31* 71* 

N75P50 4.07O 5.56* 1.85O - 3.01* 7.41* 75* 

N100P5

0 

3.91O 5.97* 1.67O - 3.57* 7.64* 78* 

Hay-

lage 

Alfalf

a 

100% 

Unfert

il.. 

5.49* 2.40O 1.53O - 1.57* 3.93O 61 

N50P50 5.57* 2.22O 1.55O - 1.44 3.77O 59 

N75P50 5.65* 2.03O 1.57O - 1.29O 3.60O 56O 

N100P5

0 

5.75* 1.85O 1.61O - 1.15O 3.47O 54O 

Alfalf

a 

75%+

25% 

Orcha

rd 

grass 

Unfert

il. 

5.36* 2.72O 1.50O  1.81* 4.22O 64* 

N50P50 5.29* 2.88O 1.41O  2.05* 4.29O 67* 

N75P50 5.20* 3.14O 1.22O  2.58* 4.36O 72* 

N100P5

0 

5.09* 3.33O 1.07O  3.11* 4.40O 76* 

Alfalf

a 

50%+

50% 

Orcha

rd 

grass 

Unfert

il. 

5.23* 2.88O 1.38O - 2.09* 4.26O 68* 

N50P50 5.17* 3.14O 1.22O - 2.58* 4.36O 72* 

N75P50 5.05* 3.37O 1.06O - 3.19* 4.43O 76* 

N100P5

0 

4.93* 3.62O 0.95O - 3.79* 4.57O 79* 

LSD 0.05 0.10 

pH 

0.14% 0.07

% 

 0.06% 0.10% 1.53% 

 
CONCLUSIONS 

 

Fresh fodder of alfalfa in 

pure culture had higher contents of 

crude protein and lower in cell 

walls compared with the two 

mixtures of species, and therefore 

the quality of pure alfalfa was 
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better. However, the two mixtures 

of species recorded in the variants 

fertilized with higher doses of 

fertilizer, significantly higher 

values than control for the content 

in CP, for type of crop alfalfa 75% 

+ 25% orchard grass and close to 

control for the type of crop alfalfa 

50% + 50% orchard grass and the 

contents in cell walls were 

generally specific to a fodder of 

good quality. 

The biggest changes on 

indicators of quality on silage 

from fresh fodder were on pure 

alfalfa and especially on the 

variants fertilized with higher 

doses of nitrogen and higher in 

preparation of haylage with the 

exception of hemicellulose, which 

degradation was lower than the 

two mixtures of species and lower 

in haylage from semi-silo.  

Small changes for the 

contents in PB, NDF and ADF, 

respectively the highest, for 

hemicellulose contents, were 

recorded on the type of crop 

alfalfa 50% + 50% orchard grass, 

on the better fertilized variants and 

on preparation of haylage, 

respectively of semi-silo for the 

content of hemicellulose.  

Only pure alfalfa dropped 

one class for the quality of fodder, 

from fresh fodder to ensilaged 

fodder.  

The mixtures had preserved, 

in general, on ensilaged fodder, 

the same quality as the fresh 

fodder.  

Lactic acid concentrations, 

pH values, concentrations of 

butyric acid, concentrations of 

acetic acid on semi-silo of pure 

alfalfa were specific to a poor 

quality silage. 

The tow mixtures marked 

good properties for ensilage. Fresh 

fodder and ensiled fodders of crop 

type alfalfa 75% + 25% orchard 

grass well fertilized were the most 

balanced energy-protein fodders. 
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