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Abstract. Alfalfa, a plant with multiple uses, is gradually expanding its coverage in Romania,
based on the increase of livestock but also subsidies allocated through EU CAP policies. The cultivation of
alfalfa is conditioned by several factors: the pedoclimatic conditions, the feeding needs of the animals, for
sale (hay, hay flour, granules, silo). In the paper we studied 14 grouped alfalfa plots, from ATU Gurahonţ,
analyzing the cultivation schemes and strategies for the establishment and exploitation of alfalfa crops, in
traditional systems depending on the technical and financial possibilities of the farmers. The research
results show that in the hilly area, where the land areas are divided, the areas cultivated with alfalfa are
small, minimum 0.4 ha, maximum 3.55 ha. Alfalfa plots are grouped, making it easier to manage them, in
association based on kinship and neighborhood, according to local traditions. The alfalfa productions in
the analyzed area, at the level of 2020, were between: 34.6 and 62.5 t/ha-1 green mass, depending on the
year in which it is the culture, the culture and exploitation technology but also on the exhibition of the land.
Higher biomass production was recorded on the S-E slopes. Depending on the surface and the financial
power, in the analyzed area, there are several scenarios of alfalfa cultivation: total mechanization of alfalfa
culture, semi-mechanization of the culture (certain technological links are made manually) and entirely
manual cultivation encountered on surfaces very small terrain. The elaboration of schemes and strategies
for the establishment and exploitation of alfalfa crops, in traditional systems in Gurahonţ, is based on the
technical and financial possibilities of the landowners.
Keywords: alfalfa, traditional system, biomass, hill areas.

INTRODUCTION
Alfalfa is the oldest forage plant, very well adapted to different climatic and soil
conditions and is cultivated on all continents (PROSPERI ET AL. 2006; HUYGHE ET AL. 2014) and
on large areas in Europe (STANISAVLJEVIĆ ET AL. 2012; TUCAK ET AL. 2014).
Alfalfa is among the most profitable agricultural crops and has a significant demand on
the world market (BASIGALUP ET AL. 2014). The European Union has a major shortage of protein
agricultural products, which is why the Common Agricultural Policy (CAP) aims to stimulate
alfalfa production (IMBREA, 2011).
Legumes, of which alfalfa is a part, inherently have a higher content of protein (HEUZÉ
ET AL. 2016) and calcium, compared to grasses in the same phenophase (COJOCARIU ET AL. 2008;
PECETTI, 2014). Alfalfa provides the highest amount of digestible crude protein per hectare
(VARGA ET AL. 1973) and alfalfa leaves contain fat-soluble vitamins A, D, E, K and water-soluble
vitamins B, C (RADU ET AL. 2010).
The superiority of alfalfa over other fodder crops is explained primarily by the large
fodder productions (PLOAIE, LIZEANU, 2013), by the superior quality of the fodder produced
(STAVARACHE ET AL. 2012; FERREIRA ET AL. 2015; AVCI ET AL. 2017) and by its ability to
produce for several years without being reseeded (GAITIN, SAMFIRA, 2011).
Alfalfa has a high profitability per unit area, has a very high pedoclimatic plasticity
(ANNICCHIARICO, 2011), is an ameliorating plant for the soil, is a honey plant, contributes to the
reduction or even elimination of chemical fertilizers and pesticides (EL-SHARKAWY, 2017), has
a high resistance to drought and frost (PUTNAM, UNDERSANDER, 2006; SONG ET AL. 2019) and a
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number of environmental benefits (RUSSELLE, 2014). Alfalfa also offers the possibility to
diversify the mode of use (summer as green mass feed and winter as hay, silo, hay flour,
briquettes, etc.) and use in sustainable agriculture (IMADI ET AL. 2016; ANGEVIN ET AL. 2017).
In Romania, between 1990 and 2017, the areas cultivated with alfalfa ranged from
442,080 ha in 1990 to 391,114 ha in 2017 (INS), a period characterized by great social and
economic turmoil in Romania by the transition from the totalitarian system to the economy.
market specific to the democratic system. Thus, the time interval 1990 - 2005 shows a regression
regarding the areas cultivated with alfalfa, reaching in 2005, 310,532 ha. That period is also
characterized by a decline in livestock.
Between 2005 - 2010, Romania's economic situation becomes more stable, especially
after 2007 when Romania enters as a full member of the European Union and benefits from
European funds through the Common Agricultural Policy (MAZĂRE ET AL. 2019). During this
period, Romania's agriculture is gaining momentum, major changes are being made in the
cultivation technologies, as a result of the acquisition of high-performance equipment, the
number of animals is starting to increase and with them the areas cultivated with alfalfa. Thus,
at the end of 2010, the area cultivated with alfalfa was 342,232 ha. Starting with 2015, alfalfa
areas start to increase substantially with the subsidies granted to culture through the National
Rural Development Program (PNDR 2014-2020). In Romania, alfalfa is a basic component in
micro-crops in small farms and private households in hilly areas.
The cultivation of alfalfa is conditioned by several factors: the pedoclimatic conditions
(PETCU ET AL. 2009; SCHITEA ET AL. 2014), the feeding needs of the animals, for sale, etc. (hay,
hay flour, granules, silage, dehydrated alfalfa for sale).
Alfalfa cultivation technologies can be adapted, depending on: the use of feed
(LUPAŞCU, 2004; AL-GAADI, SAUDI, 2018), the size of areas and the economic power of private
farms/households, the possibilities of subsidizing culture.
The paper aims to highlight the cultivation schemes and strategies for the establishment
and exploitation of alfalfa crops, in traditional systems in ATU Gurahonţ, depending on the
technical and financial possibilities of farmers. The identification, delimitation and calculation
of the areas cultivated with alfalfa was done by modern techniques: marking the points with GPS
and data processing with ArcGIS 10.2.1 software.
MATERIALS AND METHODS
In the paper we studied 14 plots with small areas in ATU Gurahonţ, Arad County,
cultivated with alfalfa, marked P1… P14 (Figure 1), taking as reference year the year 2020.

Figure 1 Experimental site - ATU Gurahonţ, Arad County (processing after ANCPI)
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The area of interest is located in ATU Gurahonţ, Arad county and presents altitudinal
values specific to the low hills, with reduced variations from one plot to another. The slope of
the land has average values between 3.2 - 10.3%, which highlights certain "deformations" on
small areas. Most plots are located on slopes with sunny exposures (Table 1)
Table 1
Location and characterization of areas of interest
Location
points
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14

Stereo 70 coordinates
Latitude N
Longitude E
(m)
(m)
531699
293649
531428
293655
531370
293908
531437
293958
531503
294001
531524
293792
531663
293750
531718
293843
531797
293699
531544
294027
531485
293528
531644
293832
531735
293666
531617
293606

Altitude average m)

Slop average (%)

Slope
orientation

222
231
213
212
210
224
219
217
218
210
237
221
221
225

8,9
8,3
3,3
3,5
3,2
8,1
7,8
7,4
5,9
4,3
9,4
7,7
7,4
10,3

N, NV
E, NE
E, SE
E, SE
E, NE
E, SE
E, NE
E, NE
N, NV
E, NE
N, NE, NV
E
N, NV
N, NV

A series of works highlight the role of climatic factors on the development of field plants
(KARAMANOS ET AL. 2009; KARAYILANLI, VEYSEL, 2016; ŞMULEAC ET AL. 2020)
At the experimental site, temperature conditions vary from year to year. In 2020, the
thermal values are generally lower compared to previous years (Table 2).
The amounts of precipitation also vary widely, and the year 2020 is marked by much
larger amounts, especially in summer (Table 2).
Table 2
Weather conditions - Gurahonţ weather station (www.rp5.ru)
Anii
2016
2017
2018
2019
2020

I
-0,8
-5,0
2,3
-0,7
-1,4

II
6,8
2,5
1,9
3,3
4,1

III
6,9
8,7
4,6
7,9
7,2

2016
2017
2018
2019
2020

90
20
60
125
32

100
42
51
17
125

72
55
86
36
64

Multiannual monthly average temperatures - ⁰C
IV
V
VI
VII
VIII
IX
13,3
15,1
20,5
21,4
20,4
16,8
9,9
16,2
20,7
21,7
22,4
16,1
15,7
18,4
20,0
20,0
22,8
16,6
12,7
14,5
21,9
20,8
22,7
17,2
11,0
14,2
19,3
20,7
21,5
17,8
Amounts of atmospheric precipitation – mm
58
67
140
91
47
50
42
68
79
81
38
122
35
91
217
260
67
76
144
283
249
125
56
60
41
126
414
282
150
82

X
9,8
10,8
12,9
12,6
12,3

XI
4,9
6,2
7,5
11,1
5,1

XII
-2,2
2,7
0,9
3,8
5,3

102
47
94
63
195

95
73
36
76
32

39
94
153
25
70

For each plot of alfalfa studied (Figure 1) GPS points were marked, according to Table
1, which serve for the geographical location of areas of interest but also for monitoring in further
studies (ŞMULEAC ET AL. 2016). By joining the GPS points, in the ArcGIS software, the
“geometry” of each plot resulted, thus being possible to automatically determine the surfaces of
the alfalfa plots. As a support for visualization, the orthophotoplan for Gurahonţ commune
(ANCPI) was used. The total land area is 17.81 ha.
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RESULTS AND DISCUSSION
In the paper we studied 14 alfalfa plots, from ATU Gurahonţ, Arad county, in private
property. Specific to the hills area of Romania, the plots of arable land are small and follow the
configuration of the area (Figure 2).
1. Cadastral identification and calculation of alfalfa cultivated areas
For the location on the map of the plots cultivated with alfalfa, the GPS coordinates
were introduced in the ArcGIS 10.2.1 software and thus the contour of each plot was obtained
(Figure 2). In the same program, automatically calculated (Calculate Geometry command) the
area in hectares (Table 2) but also other characteristic elements.

Figure 2 Representation and determination of alfalfa surfaces (processing after ANCPI)

The plots cultivated with alfalfa are grouped, on either side of a secondary road and are
separated, in some cases, by the protective curtains (trees and shrubs) specific to the study area.
The smallest plot cultivated with alfalfa has an area of 0.4 ha, out of the six under 1 ha (Table
3).
Table 3
Area of plots cultivated with alfalfa
No.
1
2
3
4
5

Plots
P1
P2
P3
P4
P5

Area
(ha)
0.40
2.23
1.37
0.76
1.10

No.
6
7
8
9
10

Plots
P6
P7
P8
P9
P10

Area
(ha)
3.55
0.66
1.21
1.21
0.51

No.
11
12
13
14

Plots
P11
P12
P13
P14

Area
(ha)
2.02
0.59
0.46
1.72

2. Alfalfa - in traditional crops
The grouping of the 14 plots cultivated with alfalfa, in the analyzed area, was made on
the basis of the local customs of association and support in performing the main technological
links (Tables 4 - 9). If in the past the first mutual aid for all the works, today, when the alfalfa
crop is fully mechanized, the financial possibilities of the farmers prevail.
Thus, the owners are associated with larger areas of land, with areas between 1.72 ha
(P14) and 3.65 ha (P6). In all 4 plots (P2, P6, P11 and P14), alfalfa is in the third year of
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cultivation and all the technological links of cultivation have been mechanized. Green mass
productions at the level of 2020 were between 56.8 and 62.5 t/ha-1 green mass (Table 4).
Table 4
Mechanized alfalfa production activities in association, in the third year of cultivation
Plot

Position in the
field

Green mass
production
t/ha-1

Surface
(ha)

P2

2,23

60,7

P6

3,55

62,5

P11

2,02

58,2

P14

1,72

56,8

Production activities
All technological links were performed
mechanically
Harvested hay: in the form of round,
wrapped bales
Hay transport: mechanized with platforms
All technological links were performed
mechanically
Harvested hay: in the form of round,
wrapped bales
Hay transport: mechanized with platforms
All technological links were performed
mechanically
Harvested hay: in the form of round,
wrapped bales
Hay transport: mechanized with platforms
All technological links were performed
mechanically
Harvested hay: in the form of round,
wrapped bales
Hay transport: mechanized with platforms

In plot P1 and P7, located in the vicinity of the plots worked entirely mechanized, alfalfa
is also in the third year of cultivation (Table 5). These plots were established in 2018, the
establishment and maintenance of the crop being mechanized, in association with the owners of
plots P2, P6, P11 and P14. In 2019 and 2020, the harvest was done manually and the hay was
transported with the animals from the households. Green mass productions at the level of 2020,
were between 55.3 and 57.8 t/ha-1 green mass (Table 5).
Table 5
Semi-mechanized alfalfa production activities in association, in the third year of cultivation
Plot

Position in the field

Surface
(ha)

Green mass
production
t/ha-1

P1

0,40

55,3

P7

0,66

57,8

Production activities
All technological links for the
establishment and maintenance of alpha
culture were carried out mechanized
Mowing hay - manual operation
Gathered from the furrow and made
haystacks - manual operation
Transport in households - with animals
All technological links for the
establishment and maintenance of alpha
culture were carried out mechanized
Mowing hay - manual operation
Gathered from the furrow and made
haystacks - manual operation
Transport in households - with animals

From table 6, it can be seen that in plot P10, in an area of 0.51 ha all operations were
performed manually, due to isolation and poor financial possibilities of the owners.
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Table 6
Manual alfalfa production activities in the third year of cultivation
Plot

Position in the field

P10

Surface
(ha)

Green mass
production
t/ha-1

0,51

Production activities

40,3

All technological links for setting up and
maintaining the alpha culture were done
manually
Mowing hay - manual operation
Gathered from the furrow and made
haystacks - manual operation
Transport in households - with animals

Another alfalfa cultivation strategy, depending on the financial possibilities, is shown
in table 7. The three owners joined forces and incurred the costs of setting up and maintaining
the alfalfa crop in the first year, the operations being carried out mechanized. The mowing
operation was performed mechanized, and the other assembly operations were performed
manually; the hay was transported with the horse cart of the owner of plot P4. Alfalfa green mass
productions in the fourth year of cultivation, at the level of 2020, were between 44.8 and 47.3
t/ha-1 green mass (Table 7).
Table 7
Semi-mechanized alfalfa production activities in association, in the fourth year of cultivation
Plot

Position in the field

Surface
(ha)

Green mass
production
t/ha-1

P3

1,37

47,3

P4

0,76

46, 6

P5

1,1

44,8

Production activities
All technological links for the
establishment and maintenance of alpha
culture were carried out mechanized
Mowing hay - mechanized
Gathered from the furrow and made
haystacks - manual operation
Transport in households - with animals
All technological links for the
establishment and maintenance of alpha
culture were carried out mechanized
Mowing hay - mechanized
Gathered from the furrow and made
haystacks - manual operation
Transport in households - with animals
All technological links for the
establishment and maintenance of alpha
culture were carried out mechanized
Mowing hay - mechanized
Gathered from the furrow and made
haystacks - manual operation
Transport in households - with animals

The owners of the alfalfa plots P8 and P9, also work in association. All the technological
links of culture were carried out mechanized, except the transport of the bales which is carried
out with the horse cart. Alfalfa cultivation is in the second year of cultivation, at the level of 2020
the productions being between 45.5 and 49.3 t/ha-1 green mass (Table 8).
The plots cultivated with alfalfa in table 9 were established in 2020. The owners
associated themselves and more easily borne the costs of establishing alfalfa cultivation. Being
small areas of land, the mowing and gathering of hay was done manually. The hay was
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transported by horse-drawn cart. In the first year, at the level of 2020, two stitches were registered
at work.
Table 8
Semi-mechanized alfalfa production activities in association, in the second year of cultivation
Plot

Position in the
field

Surface
(ha)

Green mass
production
t/ha-1

Production activities

P8

1,21

49,3

All technological links for the establishment and
maintenance of alpha culture were carried out
mechanized
Harvested hay in the form of rectangular bales
Hay transport in households - with animals

P9

1,21

45,5

All technological links were made mechanically
Harvested hay in the form of rectangular bales
Hay transport in households - with animals

Table 9
Semi-mechanized alfalfa production activities in association, in the first year of cultivation
Plot

Position in the field

Surface
(ha)

Green mass
production
t/ha-1

P12

0,59

35,5

P13

0,47

34,6

Production activities
All technological links for the establishment
and maintenance of alpha culture were carried
out mechanized
Mowing hay - manual operation
Gathered from the furrow and made haystacks
- manual operation
Transport in households - with animals
All technological links for the establishment
and maintenance of alpha culture were carried
out mechanized
Mowing hay - manual operation
Gathered from the furrow and made haystacks
- manual operation
Transport in households - with animals

Figure 3 Slope orientation in the experimental site
79

Research Journal of Agricultural Science, 53 (2), 2021

Alfalfa productions respect the cultivation technology, the climatic conditions of the
year, the soil (COJOCARIU, 2005) but also the land exposure. Thus, in the analyzed area, the relief
is disturbed, dominating the S-E exposure (Figure 3). The S-E exhibition favors the growth and
development of alfalfa plants and implicitly the production of biomass.
CONCLUSIONS
The research results show that in the hilly area, where the land areas are divided, the
areas cultivated with alfalfa are small: minimum 0.4 ha, maximum 3.55 ha. The alfalfa plots are
grouped, making it easier to manage them, in association based on kinship and neighborhood,
according to local traditions.
Depending on the surface and the financial power, in the analyzed area, several alfalfa
cultivation scenarios are distinguished:
Scenario 1. Total mechanization of alfalfa culture. This includes alfalfa plots, with larger areas,
located in the vicinity, which also record the highest productions.
Scenario 2. Semi-mechanization of alfalfa culture, with two variants:
1. All technological links for the establishment and maintenance of alfalfa cultivation were
carried out mechanized, mowed hay - mechanized, gathered from the furrow and made
into furrows - manual operation, transport to households - with animals;
2. All the technological links for the establishment and maintenance of the alfalfa crop
were carried out mechanized, mowing the hay, gathered from the furrow and making
heads - manual operations, transport in households - with the animals.
Scenario 3. All technological links for the establishment and maintenance of alfalfa cultivation,
as well as the harvesting and transport of hay were carried out manually, due to the isolation and
the precarious financial possibilities of the owners.
The alfalfa productions in the analyzed area, at the level of 2020, were between: 34,6
and 62,5 t/ha-1 green mass, depending on the year in which it is the culture, the culture and
exploitation technology but also on the exhibition land.
The elaboration of schemes and strategies for the establishment and exploitation of
alfalfa crops, in traditional systems in ATU Gurahonţ, is based mainly on the technical and
financial possibilities of the landowners.
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