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Comparative study of different varieties of red clover in Bulgarian conditions

Ts. Mihovski*, B. Chourcova, D. Mitev

Research Institute of Mountain Stockbreeding and Agriculture, 5600 Troyan, Bulgaria

Abstract. During the 2007-2009 period in the experimental field of RIMSA – Troyan, a field trial was carried out with 10 varieties of red clover. Five varieties from 
Switzerland and four varieties from Japan were studied for Botanical composition, Morphological analysis, Yield of green mass and dry matter and Chemical 
analysis, comparing them with a Bulgarian candidate variety from Troyan. There were no significant differences with regard to the yields of fresh and dry mass 
from the different varieties of red clover. The diploid Japanese variety Sapporo was the highest-yielding and it exceeded the candidate variety from Troyan by 
almost 13% and 11% for the fresh and dry mass, respectively. It had also the best chemical composition, therefore it can be recommended to the practice in the 
foremountainous regions of Bulgaria. The highest presence of red clover was found in the second experimental year. The portion of stems was predominant in 
the fresh mass of red clover, followed by that of leaves and flowers.
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1. Botanical composition of green mass – determined in Introduction
percentage, through dividing the mowed green mass into red clover 
and all other species.Red clover is one of the most used forage legumes in 

2. Morphological analysis (leafiness) – determination of the agricultural practice (Sato et al., 2005). Its cultivation is particularly 
percentage of leaves, stems and generative organs in the fresh popular in the foremountainous regions where, due to more acid 
mass, taking an average sample per variant.soils, lucerne does not succeed. Under such conditions, Carr (2005) 

3. Yield of green mass and dry matter – determined by the affirmed that the two crops are equal in forage yield and quality. Very 
generally accepted methods through mowing at a height of 3-4 cm.often it is also grown as a cover crop that decreases the temperature 

4. Chemical analysis – determination of crude protein, fiber and in the ground layer and increases the moisture retention (Thiessen, 
ash by generally accepted methods. 2001), as a companion species for weed reduction in main field 

crops (Singer et al., 2000; Ross et al., 2001), for green manure or for 
decrease of the nitrogen fertilizing (Sturz et al., 2003) etc. In RIMSA - 

Results and discussionTroyan there is a relatively considerable number of variety trials 
carried out with red clover, but genetic plasma from distant Japan 
was studied for the first time. The data presented in Table 1 show that there were no 

The objective of this experiment was to study foreign varieties of significant differences with regard to the yields of fresh and dry mass 
red clover with a view to determining the most suitable ones for the from the different varieties of red clover. Nevertheless, we can 
conditions of foremountainous parts of Central Northern Bulgaria, as record the diploid Japanese variety Sapporo as the highest-yielding 
well as their use in the future breeding work with red clover. one, exceeding the candidate variety from Troyan by almost 13% 

and 11% for the fresh and dry mass, respectively. In the Japanese 
breeding, the varieties Hokuseki and Tiasetsu had also higher yields 
– by 9,68 and 7,14 %, respectively, for the dry mass, whereas in the Material and methods
Swiss breeding only variety Mont Calme was by about 8,5% higher-
yielding. Comparing the Japanese varieties (equal by origin), we The trial was laid out in the spring of 2007 in the experimental 
established that the tetraploid Tiasetsu was not higher-yielding than field of Research Institute of Mountain Stockbreeding and 
the diploid ones. J. Singera et al. (2006), comparing 15 varieties, Agriculture (RIMSA) by the block method with 4 replications and a 
reached to the same regularity.size of trial plot of 5 sq. m. The following varieties (variants) were 

The data of botanical composition presented in Figure 1 sown broadcast, by hand and at a sowing rate of 15 kg/ha: KS 
confirms that red clover is a short-lived herbaceous forage species. (candidate variety) from Troyan - (Standard), Pavo 2Х (Switzerland), 
Its presence was the greatest during the second experimental year, Mont Calme (Switzerland), Mervla (Switzerland), Corws 

rdand in the 3  one its presence decreased for most tested varieties. In (Switzerland), Renova 2Х (Switzerland), Sapporo 2X (Japan), 
relation to the first cuts, when usually the highest yields were Hokuseki 2X (Japan), Natsuyu 2X (Japan) and Tiasetsu 4X (Japan). 
recorded, only varieties Corws, Renova and Natsuyu had higher After sowing, the area was rolled. Mowing was conducted at the 
presence in the sward during the third year. That could be due to the stage of budding to early flowering of red clover at a height of 3-4 cm.
higher percentage of hard seeds, having in mind their low The following characteristics were recorded:

* e-mail: mihovsky@mail.bg
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participation in the first year. next ones the distribution between the components was more 
During the first experimental year (2007) red clover did not balanced. 

reach reproductive ripeness, so the morphological composition Variety Sapporo had the best chemical composition (Table 3) 
presented in Table 2 covers the next 2 years. It shows that the with recorded 170,6 g/kg  сrude protein, 210,0 g/kg сrude fiber 
portion of stems was predominant in the fresh mass, followed by and 59,0 g/kg ash. The candidate variety from Troyan had the 
that of the leaves, and the flower participation was the lowest. lowest protein content and the highest fiber content. The rest of 
That was particularly pronounced in the first cuts, whereas in the varieties had intermediate values for these characteristics.

Table 1. Yield of fresh and dry mass in kg/ha

Varieties/origin

1. KS from Troyan, Bulgaria
2.Pavo 2Х, Switzerland
3.Mont Calme 2Х, Switzerland
4.Mervla, Switzerland
5.Corws, Switzerland
6.Renova, Switzerland
7.Sapporo 2X, Japan
8.Hokuseki 2X, Japan
9.Natsuyu 2X, Japan
10.Tiasetsu 4X, Japan
Average:
                        GD 5%
                        GD 1%
                        GD 0,1%

Fresh mass

kg/ha % Significance

20717
20150
22433
19783
21467
17467
23383
22350
22017
23117
21288
2858.5
3862.4
5145.2

100.00
97.26

108.29
95.49

103.62
84.31

112.87
107.88
106.28
111.58

 
13.78
18.61
24.00

-
-
-
-
-
0
-
-
-
-
 

t =4.63
 

kg/ha

4898.9
4797.9
5317.4
4850.0
4868.0
4350.5
5447.5
5373.1
4759.9
5248.9
4991.2
659.6
891.2

1187.2

%

100.00
97.94

108.54
99.00
99.37
88.81

111.20
109.68
97.16

107.14
 

13.46
18.19
24.23

Significance

-
-
-
-
-
-
-
-
-
-
  

 t = 4.5
 

Dry mass

Figure 1. Botanical composition of the first cuts by years
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st1  cut

Fl.

7.7
10.3
8.2

11.1
9.7

13.0
14.8
15.0
14.8
19.8

L.

21 5
24.1
16.3
19.4
25.8
22.2
21.3
18.3
20.4
19.8

.

St.

70 8
65.5
75.5
69.4
64.5
64.8
63.9
66.7
64.8
60.5

.

nd2  cut

Fl.

30.8
33.3
31.8
33.3
25.0
31.8
38.1
34.6
31.6
34.4

L.

30 8
29.2
22.7
28.6
31.3
22.7
28.6
30.8
26.3
28.1

.

St.

38 5
37.5
45.5
38.1
43.8
45.5
33.3
34.6
42.1
37.5

.

rd3  cut

Fl.

12 5
4.2
1.8
5.9
2.7
4.3
3.8
7.1
2.8
5.6

.

L.

54 2
79.2
86.0
70.6
67.6
74.5
76.9
78.6
90.3
69.4

.

St.

33 3
16.7
12.3
23.5
29.7
21.3
19.2
14.3
6.9

25.0

.

nd2  cut

Fl.

15 4
15.4
8.3

13.8
14.3
23.5
13.8
18.2
16.7
11.1

.

L.

30 8
30.8
33.3
43.1
28.6
23.5
34.5
27.3
27.8
33.3

.

St.

53 8
53.8
58.3
43.1
57.1
52.9
51.7
54.5
55.6
55.6

.

st1  cut

Fl.

6 3
7.1
5.8
8.3
6.1
9.1
7.9
6.1
5.6
9.1

.

L.

31 3
35.7
29.0
33.3
26.8
36.4
32.9
33.3
38.9
27.3

.

St.

62 5
57.1
65.2
58.3
67.1
54.5
59.2
60.6
55.6
63.6

.

Table 2. Morphological analysis

1
2
3
4
5
6
7
8
9
10

2008 2009 

Crude protein

151.7
167.0
166.8
165.2
166.3
168.5
170.6
165.8
167.7
169.6

Crude fiber

238.9
225.0
226.2
227.1
238.2
221.5
210.0
216.9
217.4
218.5

Asher

58.0
56.1
60.9
55.7
52.3
54.3
59.0
57.6
58.7
53.4

Table 3. Chemical analysis, g/kg DM

Variants

Va
ria

nt
s

1. KS from Troyan, Bulgaria
2.Pavo 2Х, Switzerland
3.Mont Calme 2Х, Switzerland
4.Mervla, Switzerland
5.Corws, Switzerland
6.Renova, Switzerland
7.Sapporo 2X, Japan
8.Hokuseki 2X, Japan
9.Natsuyu 2X - Japan
10.Tiasetsu 4X - Japan
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