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Abstract 

The results of the evaluation of the biological features and productivity, the 

biochemical composition and nutritive value of green mass, hay and haylage from the 
non-traditional perennial leguminous species fine-leaved vetch, Vicia tenuifolia Roth., 

cultivated in the experimental plot of the “Alexandru Ciubotaru” National Botanical 

Garden (Institute)are presented in this article.  In the fifth year of growth, the local 

ecotype of fine-leaved vetch reached 55 t/ha green mass or 11.8 t/ha dry matter.  The 

prepared hay contained 174-246 g/kg CP, 242-330g/kg CF, 99-120 g/kg ash, 405-
521 g/kg NDF, 253-357g/kg ADF, 42-57 g/kg ADL, 211-300 g/kg Cel, 152-184 g/kg 

HC, with 61.11-69.20 % DMD, 12.07-13.52 MJ/kg DE, 9.91-11.11 MJ/kg ME, 5.93-

7.11 MJ/kg NEl and RFV 109-131. The haylage had pH = 4.95 and contained 6.1 g/kg 

acetic acid, 29.1g/kg lactic acid, 0.1g/kg butyric acid, 625.5 g/kg dry matter with 18.0 

% CP, 29.6% CF, 10.5 % ash, 31.8 % ADF, 46.0 % NDF, 5.5 % ADL, 26.3 % Cel, 14.2 

% HC, 64.12% DMD, RFV=130, 12.61 MJ/kg DE, 10.35 MJ/kg ME, 6.37 MJ/kg NEl. 
 

Keywords: biochemical composition, biological features, green mass, hay,  haylage, 
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INTRODUCTION 
 

The livestock industry plays 
an important role in the economy 

providing a large proportion of the 
gross agricultural product. The 
higher demand for livestock 
products has led to corresponding 

increases in the demand for forage 
and its quality.  

Legumes have world-wide 
importance as a source of food, 

fodder, feedstock for biorefinery 
and a source of nitrogen for natural 
grasslands and agro-ecosystems. 
The interest in systems based on 

legumes has increased significantly 
over the recent years due to their 
importance for sustainable and 
organic farming. In the European 

Union, the interest in forage 
legumes has increased for several 

economic and environmental 
reasons (European Parliament 
resolution 2011, 2018). The 
diversification of legume forage 

production has to be achieved by 
mobilization, acclimatization and 
implementation of new species and 
non-traditional crops from local 

flora and other floristic regions. 
The genus Vicia L. belongs 

to the tribe Vicieae of the Fabaceae 
family and includes about 230 

species, which are distributed 
throughout the temperate regions of 
Europe, Asia, North America and 
South America (Kupicha 1976; 
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Abozeid et al, 2017). Vicia species 
have different characteristics in 
terms of growth habit, life cycle and 

climatic adaptation. About 40 
species have economic importance, 
some of them are food crops, but 
more than a dozen are forage and 

cover crops. Vetches already 
occupy special niches in farming 
systems because of their adaptation 
to a wide range of conditions and 

ability to grow where food legumes 
are not suited. For example, these 
plants can withstand very cold 
winters and very dry conditions. 

They may also be considered as 
alternative leguminous break crops 
where diseases and pests may 
otherwise limit the production of 

traditional food legumes. The 
species of the genus Vicia are 
precious fodder plants, particularly 
because they contain many proteins. 

A few annual vetch species are 
cultivated in our region: common 
vetch (V. sativa), hairy vetch (V. 
villosa) and Hungarian vetch (V. 

pannonica).  
In the spontaneous flora of 

the Republic of Moldova, there are 
18 species of the genus Vicia, 

including 6 perennial species 
(Negru, 2007). The fine-leaved or 
bramble vetch – Vicia tenuifolia 
Roth. (syn. V. antiqua Grossh., V. 

boissieri Freyn, V. brachytropis 
Kar. & Kir. V. cracca subsp. 
tenuifolia (Roth) Gaudin, V. 
tenuifolia subsp. boissieri (Freyn) 

Radzhi, V. variabilis (Freyn & Sint.) 
Dinsm., Cracca tenuifolia (Roth) 

Gren. & Godr., Ervum tenuifolium 
(Roth) Trautv.) is a perennial herb 
with well branched, numerous, 

rigid, slightly pubescent, almost 
upright stems, 50-90 cm tall. Its 
leaves are compound pinnate, with 
8-12 pairs of opposite leaflets, 2.5-

3.0 cm long and 2-3 mm wide, 
lanceolate, covered by hairs on both 
sides, greenish-gray. The racemes 
are laxiflorous, with 15-20 flowers, 

pale blue or violet, 14-15 mm long. 
It produces elongated pods, 20-30 
mm long and 5- 7 mm wide, with 3-
5 brown seeds. It is cross-pollinated 

mainly by bees, blossoms in June-
July; the seeds ripen in July-August. 
It has a chromosome number of 
2n=24. This species occurs on open 

dry slopes, in meadows, in 
shrublands, along wood edges, 
rivers and roads (especially railway 
roads), in mountains up to the 

middle zone. In terms of 
xerophilicity, it is not inferior to 
sainfoin. It does not tolerate 
flooding and excess moisture in the 

soil. Vicia tenuifolia is currently 
subject of scientific investigations in 
several universities and scientific 
centres (Koeva et al. 2002; Maevsky 

et al. 2003, 2013; Dzyubenko & 
Dzyubenko, 2008; Vishnyakova et 
al. 2014; Fort et al. 2015; Rashid et 
al. 2017). 

The main objective of this 
research was to evaluate some agro-
biological features and the quality of 
fodder from fine-leaved vetch, Vicia 

tenuifolia, under the conditions   of 
the Republic of Moldova. 
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MATERIAL AND METHOD 

 
The local ecotype of fine-

leaved vetch, Vicia tenuifolia, 
grown in monoculture on 

experimental land in “Alexandru 
Ciubotaru” National Botanical 
Garden (Institute), Chişinău, 
latitude 46°58′25.7″ N and 

longitude 28°52′57.8″ E, served as 
subject of the research, and the 
leguminous fodder crop –common 
sainfoin, Onobrychis viciifolia, was 

used as control. 
The experimental design was 

a randomised complete block design 
with four replications. The scientific 

research on growth, development 
and productivity of the plants was 
carried according to the approved 
methodical indications. The green 

mass was harvested manually; the 
plants were cut for the first time in 
the budding-flowering stage. The 
green mass productivity was 

determined by weighing the yield 
obtained from a harvested area of 
10 m

2
. The leaf/stem ratio was 

determined by separating the leaves, 

buds and flowers from the stem, 
weighing them separately and 
establishing the ratios for these 
quantities (leaves/stems). The green 

mass was harvested for the first time 
by cutting the plants in budding-
flowering stage, middle May, the 
second time – in early July. The 

prepared hay was dried directly in 
the field. The haylage was prepared 
from wilted mass, chopped into 1.5-

2.0 cm pieces, by using a forage 
chopping unit, shredded and 
compressed in well-sealed glass 
containers. Dry matter content was 

detected by drying the samples up to 
constant weight at 105°C. After 45 
days, the containers were opened, and 
the sensorial and fermentation indices 

of conserved forage were determined 
in accordance with standard 
laboratory procedures – Moldavian 
standard SM 108 for forage quality 

analysis.  Some assessments of the 
main biochemical parameters: 
protein (CP), ash, crude fibre (CF), 
acid detergent fibre (ADF), neutral 

detergent fibre (NDF), acid 
detergent lignin (ADL) have been 
evaluated using the near infrared 
spectroscopy (NIRS) technique 

PERTEN DA 7200 of the Research-
Development Institute for Grassland 
Brasov, Romania. The 
concentration of hemicelluloses 

(HC) and celluloses (Cel), digestible 
dry matter (DDM) relative feed 
value (RFV), digestible energy 
(DE), metabolizable energy (ME), 

net energy for lactation (NEl)) were 
calculated according to standard 
procedures. 

 
RESULTS AND DISCUSSION 

 
While conducting prior 

research, we found that, under the 
conditions of the Republic of 

Moldova, the seeds of fine-leaved 

vetch (Vicia tenuifolia) needed to be 
scarified and required more 
humidity in the seedbed in order to 

germinate in soil, in comparison 
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with the common sainfoin 
(Onobrychis viciifolia). Seedlings 
appeared on the soil surface after 23 

days after sowing. In the first year 
of life, the Vicia tenuifolia plants 
were characterized by very slow 
growth and development of the 

aerial part, so, they produced only 
vegetative shoots, which reached up 
to 30 cm, but, in soil, the prominent 
main taproot reached to 100 cm, the 

rhizomes also developed well. In the 
following years, Vicia tenuifolia 
resumed growth and development in 
spring, in the second half of March, 

when temperatures above 5-10 °C 
were established. Multiple lateral 
branches developed from buds on 
the basal part of previous year's 

shoots. Fine-leaved vetch is a 
slender, initially erect plant that has 
thin stems and trailing habit when in 
advanced growth stages, 

distinguished by faster grow and 
development rates. The local 
ecotype of Vicia tenuifolia, in the 
third year of growth, was 

characterized by higher 
productivity: 4.18 kg/m

2
 fresh mass 

or 0.76 kg/m
2
 dry matter from the 

first cut (Ţîţei & Coșman, 2018). 

In the fifth year of 
vegetation, it was established that 
fine-leaved vetch, in budding-
flowering stage reached 122 cm, the 

yield at the first cut was 3.62 kg/m
2 

fresh mass containing l7.9% dry 
matter and 66.7% leaves. After 
being mowed, the Vicia tenuifolia 

plants regenerated from axillary 
buds situated on the remaining stem 
above the ground after harvest and 
partially from new underground 

buds on the rhizomes, underground 

stolons, which usually produced 
thinner shoots as compared with 
those formed the previous spring. It 

was established that by early July, 
the shoots grew about 45-53 cm long 
and 1.88 kg/m

2 
green mass or 

0.53 kg/m
2 

dry matter were obtained. 

The fodder obtained at the second 
harvest was richer in leaves (78 %).  

The biochemical composition, 
nutritive and energy value of the 

first cut green mass and haylage 
prepared from Vicia tenuifolia are 
presented in Table 1. Analysing the 
biochemical composition of green 

mass, we found that Vicia tenuifolia 
dry matter contained 17.2 % CP, 
32.5 % CF, 9.6 % ash, 34.5 % ADF, 
51.9 % NDF, 5.9 % ADL, 28.6 % 

Cel, 17.4 % HC, but Onobrychis 
viciifolia dry matter contained 
17.7 % CP, 29.2 g/kg CF, 11.0 % 
ash, 32.6 % ADF, 48.8 % NDF, 

4.6 % ADL, 28.0 % Cel, 15.3 % 
HC. The concentration of fibre and 
lignin had an impact on 
digestibility, relative feed value and 

energy content. The harvested aerial 
mass of Vicia tenuifolia was 
characterized by 62.02% DMD, 
RFV=111, 12.06 MJ/kg DE, 

9.90 MJ/kg ME, 6.06 MJ/kg NEl, 
but the harvested aerial mass of 
Onobrychis viciifolia – by 63.50% 
DMD, RFV=121, 12.51 MJ/kg DE, 

10.26 MJ/kg ME, 6.28 MJ/kg NEl. 
The use of fermentation as a 

method of forage conservation to 
supply roughage to herbivores at 

critical times of production is an 
excellent strategy in animal 
production. Wilting legume herbage 
prior to ensiling has many 

advantages including reducing 
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effluent production and improved 
characteristics of ensiling. Legume 
haylage is an important source of 

nutrients for livestock, is a great 
way to preserve nutrients for 
autumn - middle spring, a period 

when pastures are less productive. 
When opening the glass vessels 
with fermented fodder, haylages, 

prepared from studied forage 
legumes, there was no gas or juice 
leakage from the preserved mass. 

 

Table 1 

The biochemical composition and nutritional value of green mass and haylage 

from the studied forage legume species 

Indices 

Vicia tenuifolia Onobrychis viciifolia 

green 

mass 
haylage 

green 

mass 
haylage 

Crude protein, %                                         
Crude fibre, % 
Ash, % 

Acid Detergent Fibre, % 
Acid Detergent Lignin, % 
Neutral Detergent Fibre, %  

Cellulose, %  
Hemicellulose, % 

Dry matter digestibility, % 
Relative Feed Value 
Digestible energy, MJ/kg DM 

Metabolizable energy MJ/ kg 
Net energy for lactation, MJ/kg DM 

17.2 
32.5 
9.6 

34.5 
5.9 
51.9 

28.6 
17.4 

62.02 
111 

12.06 

9.90 
6.06 

18.0 
29.6 
10.5 

31.8 
5.5 
46.0 

26.3 
14.2 

64.12 
130 

12.61 

10.35 
6.37 

17.7 
29.2 
11.0 

32.6 
4.6 
48.8 

28.0 
16.2 

63.50 
121 

12.51 

10.26 
6.28 

14.2 
31.2 
11.8 

31.7 
4.0 
47.0 

27.7 
15.3 

64.21 
127 

12.62 

10.37 
6.38 

 

The fodder had agreeable 
colour and aroma, the consistency 

was retained, in comparison with 
the initial green mass, without 
mould and mucus. During the 
sensorial assessment, it was found 

that the colour of the Vicia 
tenuifolia haylage was green-brown 
leaves and yellow stems with 
pleasant smell specific to pickled 

vegetables, but Onobrychis 
viciifolia haylage consisted of 
green-yellow leaves and yellow 
stems and it had a specific smell of 

pickled vegetables. The 
fermentation quality of prepared 
haylages are shown in Table 2. It 
has been determined that the pH 

index was 4.68-4.95, the 
concentrations of organic acids 

reached 23.4-35.3 g/kg and most 
amounts of organic acids were in 

fixed form.  The lactic acid 
constituted 82.5-85.9 % of total 
organic acids. A significantly higher 
content of lactic and acetic acids 

was found in Vicia tenuifolia 
haylage. A minor concentration of 
butyric acid was detected in Vicia 
tenuifolia haylage. 

The haylage prepared from 
first cut Vicia tenuifolia plants, 
Table 1, contained 625.5 g/kg DM 
with 18.0 % CP, 29.6 % CF, 10.5 % 

ash, 31.8 % ADF, 46.0 % NDF, 
5.5 % ADL, 26.3 % Cel, 14.2 % 
HC, 64.12 % DMD, RFV=130, 
12.61 MJ/kg DE, 10.35 MJ/kg ME, 

6.37 MJ/kg NEl, but Onobrychis 
viciifolia haylage contained 
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586.7 g/kg DM, with 14.2 % CP, 
31.2% CF, 11.8 % ash, 31.7 % 
ADF, 47.0 % NDF, 4.0 % ADL, 

27.7 % Cel, 15.3 % HC, 64.21% 
DMD, RFV=127, 12.62 MJ/kg DE, 
10.37 MJ/kg ME, 6.38 MJ/kg NEl, 

 

Table 2  

The fermentation quality of the haylage 

from the studied forage legume species 

Indices 
 

V.t. 

 

O.v. 

pH index                                                                                                                                   
organic acids, g/kg                                           

free acetic acid, g/kg                                                                                                       

free butyric acid, g/kg                                                                                                     

free lactic acid, g/kg                                                                                                          

fixed acetic acid, g/kg                                                                                                     

fixed butyric acid, g/kg                                                                                                    
fixed lactic acid, g/kg                                                                                                       

total acetic acid, g/kg                                                                                                            

total butyric acid, g/kg                                                                                                

total lactic acid, g/kg                                                                                                       

acetic acid, %  
butyric acid, %                                                              

lactic acid, %  

4.95 
35.3 

0.0 

0.0 

5.0 

6.1 

0.1 
24.1 

6.1 

0.1 

29.1 

17.2 
0.3 

82.5                                      

4.68 
23.4 

1.1 

0.0 

4.4 

2.2 

0.0 
15.7 

3.3 

0.0 

20.1 

14.1 
0.0 

85.9                                      

 
Hay plays an important role 

in the ruminant feeding system as it 
represents a low-cost and abundant 

source of dry matter, is vital to keep 
animals healthy and to protect their 
digestive health. The biochemical 
composition and nutrient profile of 

the investigated legume hays is 
presented in Table 2. Vicia 
tenuifolia hay was characterized by 
17.4-24.5 % CP, 24.2-33.0 % CF, 

9.9-12.0 % ash, 25.3-35.7 % ADF, 
40.5-52.1 % NDF, 4.2-5.7 % ADL, 
21.1-30.0 % Cel, 15.2-18.4 % HC, 
61.11-69.20% DMD, RFV=109-

159, 12.07-13.52 MJ/kg DE, 9.91-
11.11 MJ/kg ME, 5.93-7.11 MJ/kg 
NEl, but Onobrychis viciifolia hay 
contained  16.3-17.7 % CP, 29.4-

33.8 % CF, 9.9-11.1 % ash, 31.4-
35.0 % ADF, 43.8-49.6 % NDF, 
4.8-5.2 % ADL, 26.6-29.8 % Cel, 

12.4-14.6 % HC with 61.60-64.43% 
DMD, RFV= 116-137, 12.17-
12.62 MJ/kg DE, 9.99-10.37 MJ/kg 
ME, 6.00-6.38 MJ/kg NEl. The 

average values indicate similarities 
in fibre, protein, ash and energy 
concentration between Vicia 
tenuifolia and Onobrychis viciifolia 

first cut hay. We would like to 
mention that the second cut legume 
hay contained higher amounts of 
crude protein, ash and low 

concentration of structural 
carbohydrates which contributed to 
the increased dry matter 
digestibility, relative feed value and 

energy content. A very high 
concentration of crude protein and 
net energy for lactation were 
detected in second cut Vicia 

tenuifolia hay. 
Some authors mentioned 

various findings about the quality of 
fine-leaved vetch fodder. According 

to Larin (1951), the natural fodder 
from Vicia tenuifolia contained 
18.7-22.3 % CP, 2.4-4.2 % fats, 24-
32.6 % CF, 35.5-42.9 % nitrogen-

free extract and 6.9 - 9.1 % ash. 
Gonean (1961), remarked that, 
under the climatic conditions of 
Armenia, Vicia variabilis hay was 

characterized by 18.26-24.72 % CP, 
1.95-2.40 % fats, 33.23-35.41 % 
CF, 30.71- 37.31 % nitrogen-free 
extract, 6.49-8.16 % ash, including 

1.75- 2.5 % calcium, 0.43-0.70 % 
phosphorus and 1.63-2.80 % 
potassium. Hadjipanayiotou et al. 
(1983) mentioned that, in Cyprus, 

the chemical composition of Vicia 
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tenuifolia dry matter was 9.7 % CP, 
2.1 % fat, 40.7 % CF, 62 % NDF, 
48 %, ADF, 11.7 % lignin, 7.4 % 

ash and 8.2 MJ/kg DE. Maevsky et 
al. (2013) mentioned that under the 
pedoclimatic conditions of Saratov 

region, Russia, Vicia tenuifolia 
harvested in small pod stage 
contained 20.97 % CP, 1.48 % fat, 

31.19 % CF, 39.50 % nitrogen-free 
extract, 6.86 % ash and 51.83 mg/kg 
carotene. 

 

Table 3 
The biochemical composition and nutritional value of hay 

from the studied forage legume species  

Indices 
Vicia tenuifolia Onobrychis viciifolia 

first cut second cut first cut second cut 

Crude protein, %                                         

Crude fibre, % 
Ash, % 
Acid Detergent Fibre, % 

Acid Detergent Lignin, % 
Neutral Detergent Fibre, %  

Cellulose, %  
Hemicellulose, % 
Dry matter digestibility, % 

Relative Feed Value 
Digestible energy, MJ/kg DM 
Metabolizable energy MJ/ kg 

Net energy for lactation, MJ/kg DM 

17.4 

33.0 
9.9 
35.7 

5.7 
52.1 

30.0 
18.4 
61.11 

109 
12.07 
9.91 

5.93 

24.5 

24.2 
12.0 
25.3 

4.2 
40.5 

21.1 
15.2 
69.20 

159 
13.52 
11.11 

7.11 

16.3 

33.8 
9.9 
35.0 

5.2 
49.6 

29.8 
14.6 
61.60 

116 
12. 17 
9.99 

6.00 

17.7 

29.4 
11.1 
31.4 

4.8 
43.8 

26.6 
12.4 
64.43 

137 
12.62 
10.37 

6.38 

 
Vishnyakova et al.  (2014) 

compared the quality of green mass 

of legumes and found that Vicia 
tenuifolia contained 19.5% CP,  
Vicia cracca – 18.4-22.3% CP and 
Vicia amoena – 18.0-20.6% CP. In 

our previous study (Ţîţei & Coșman 
(2018)), we found that the 
nutritional and energy value of 
100 kg fresh mass of Vicia 

tenuifolia fodder was 17.93 nutritive 
units, 3.45 kg digestible protein and 
189.51 MJ metabolizable energy, 
but 100 kg hay had 75.9 nutritive 

units, 14.32 kg digestible protein 
and 827 MJ metabolizable energy, 

respectively. KAYA et al. (2020) 
compared the chemical composition 
of hay from vetch species grown in 
native pastures in Turkey and 

concluded that Vicia tenuifolia hay 
contained 17.2 % CP, 6.3 % ash, 
1.2% fats, 61.5% NDF 39.2% ADF, 
60.2 % ODM, 7.8 MJ/kg ME, but 

Vicia sativa – 17.5 % CP, 7.6 % 
ash, 0.7 % fats, 48.6 % NDF 26.0 % 
ADF, 71.0 % ODM, 9.5 MJ/kg ME. 

 
CONCLUSIONS 
    

1. In the fifth year of 
vegetation, the local ecotype of fine-
leaved vetch, Vicia tenuifolia, was 

characterised by optimal grow and 

development rates and regenerative 
capacity after being cut.  

2. The productivity of Vicia 

tenuifolia reached 55 t/ha green 
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mass or 11.8 t/ha dry matter and 
2400 kg/ha crude protein. 

3. The hay prepared from 

Vicia tenuifolia contained 174-
2246 g/kg CP, 242-330 g/kg CF, 99-
120 g/kg ash, 405-521 g/kg NDF, 
253-357 g/kg ADF, 42-57 g/kg ADL, 

211-300 g/kg Cel, 152-184 g/kg HC, 
with 61.11-69.20 % DMD, 12.07-
13.52 MJ/kg DE, 9.91-11.11 MJ/kg 
ME, 5.93-7.11 MJ/kg NEl and RFV 

109-131.  
4. The haylage prepared from 

Vicia tenuifolia is characterized by 
pH = 4.95 and contains about 

6.1 g/kg acetic acid, 29.1 g/kg lactic 
acid, 0.1 g/kg butyric acid, 
625.5 g/kg dry matter with 18.0 % 

CP, 29.6 % CF, 10.5 % ash, 31.8 % 
ADF, 46.0 % NDF, 5.5 % ADL, 
26.3 % Cel, 14.2 % HC, 64.12 % 

DMD, RFV=130, 12.61 MJ/kg DE, 
10.35 MJ/kg ME, 6.37 MJ/kg NEl. 

Fine-leaved vetch, Vicia 
tenuifolia, can be used as an 

alternative Fabaceae species to 
recultivate permanent grasslands 
and to establish temporary 
grasslands in order to prevent soil 

erosion, associated with other 
perennial forage legumes and 
grasses, and the harvested mass can 
be used as green mass, hay and 

haylage for domestic herbivore 
animals. 
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