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Abstract

The knowledge of the distribution of the honey flora and its inventory is indispensable for a rational exploitation of the apiculture. It was carried out a study of the melliferous plants that allowed to digitize the main honey plants on the southern area and on the area occupied by the citrus plantations in the municipality of “Isla de la Juventud” in Cuba. The information was obtained from the forest inventories of the Municipal Forest Enterprise. The lots where the honey plant species were dominant (above 40% of the total composition) were selected. 

In the maps are represented the areas covered by the melliferous species of interest, among them prevails “Guao de Costa”, Metopium toxiferum, with 68.8% of the covered areas by arboreal melliferous plants. Also were inventoried the access roads and the locations of bee colonies in the territory. The study revealed areas of vegetation not exploited for not having access roads. An approximate calculation shows that the use of these unused areas would represent an amount of 60 tons of honey. 
The analysis of the Flowers Calendar for the municipality shows that the second semester of the year is the poorest on flourished. The study recommends to work in order to the repopulation of species that flourish on this period.

The developed system is usable in any territory and compatible with many geographic information systems (GIS). We have denominated it: System of Geographical Information for the Beekeeping (SIGA).
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SUMMARY

The knowledge of the distribution of the melliferous flora and its inventory is indispensable for a rational exploitation of the apiculture. It was carried out a study of the melliferous plants that allowed to digitize the main melliferous species on the southern area and on the area occupied by the citric fruit in the municipality of "Isla de la Juventud" in Cuba. The information was obtained from the forest inventories of the Municipal Forest Company. The lots where the melliferous species were dominant (above 40% of the total composition) were selected. 

In the maps are represented the areas covered by the melliferous species of interest, among them prevails "Guao de Costa", Metopium toxiferum, with 68.8% of the covered areas by arboreal melliferous plants. Also were inventoried the access roads and the locations of bee colonies in the territory. The study revealed areas of vegetation not exploited for not having access roads. An approximate calculation shows that the use of these unused areas would represent an amount of 60 tons of honey. 

The analysis of the Flowers Calendar for the municipality shows that the second semester of the year is the poorest on flourished. The study recommends to work in order to the repopulation of species that flourish on this period.

The developed system is usable in any territory and compatible with many geographic information systems (GIS). We have denominated it: System of Geographical Information for the Beekeeping "SIGA".

INTRODUCTION 

In Cuba have been carried out a group of directed investigations fundamentally to study the secretion of nectar of the main melliferous plants (Pérez Piñeiro et al., 1987; Núñez Barrisonte, 1987; Pérez Piñeiro, 1992; Díaz, 1993; Pérez Piñeiro et al, 1995; Béguin, 1995; Briane, 1995). 

In the same way so much national as internationally have been carried out studies and elaborated recommendations for the evaluation of the melliferous potential of certain beekeeping areas. (Espina Pérez, 1981; Montané y Carrera, 1986; Pérez Piñeiro et al, 1987; Durán, 1995; Durán and Pérez, 1996; Pérez et al. 1996, Pérez et al 1998).

The "Island of the Youth" island, is the bigger than the islands that conform the Cuban archipelago, it is located between the 210 25' and 210 56' of North latitude and between the 830 and 820 30' of longitude West of the meridian Greenwich, sited on the same submerged insular platform of the Cuba island. It has a square surface of 2 199 Km2. 

The precipitations in the area behave with a very defined rainy period (May-October) and other dry period. The quantity of rain increases from the coast to the inner territory and from the flat area toward the elevations. 

The soils presents are: 

· Yellow tropical 

· Muddy 

· Sandy 

· Hollow stone. 

The forest areas of the territory occupy 99 163.0 ha. 

The south of the island is the best represented with a forest surface of 75 213.5 ha. Presenting their forests the following categories: 

· Protective forest of the coast. 

· Forest Protection and conservation of the fauna. 

· Productive forests. 

The forest is sustained in calcareous soil on hollow stone, with an acceptable humidity and an hydric state of 1 300 mm annual average. 

The most represented forest formation is the semicaducifolio on calcareous floor (81.5%) followed by the continued Swamps with 17.1%. 

This work seeks to give a general information about the melliferous potential of the species of crops in the special municipality of the "Isla de la Juventud", to contribute to a better use of the area. It has as fundamental objectives: 

· To determine through a cartographic representation, the covered areas for the main melliferous species in the territory and the distribution of the bee colonies. 

· To evaluate the access roads to the not exploited areas. 

· To elaborate a flowering calendar of the main melliferous species. 

 

MATERIALS AND METHODS 

For the determination of the melliferous potential of the species of the whole municipality, was used the information of the Unit of Projects of Ordination of Forests (EMPA 1991), belonging to the Agricultural Municipal Companies of the Island, selecting the areas with 40% or more of the composition of the species in study. 

For the elaboration of the flowering calendar were carried out surveys to the residents of the areas and the oldest beekeepers in this task. 

The information was represented cartographically, in maps made from cartographic sheets 1:50 000. Using for the digitization Autodesk AutoCAD® 14. 

The information was processed in the spreadsheet Microsoft® Excel 97 installed on Microsoft® Windows 95. 

RESULTS AND DISCUSSION 

Based on the cartographic representation of the main species timber-melliferous in the municipality, we can assure that in the South part, (Figures 1) appears in the first place the coaster Guao as dominant species, occupying a total area of 23 247.0 ha (Chart 1, Graph 1), of them net of the species 21 685.9 that represent 68.8% of the total of the area according to the dominant species. Species appears represented from a 40 until 90 %, what indicates us that it is not the only species in the composition of the represented area, there are other melliferous species as Fan, Ocuje, Almácigo, white Oak, Guama Whose, those that are represented among 10% and in some cases until 20% but they are not dominant on this area. Another melliferous species that is very represented but that it is difficult to locate it is the bramble, which appears in almost the whole area occupied by the coaster Guao. 

The second dominant is the Yana that appears in the south part of the island and that represents 12.1%. 

Cartographic distribution of the melliferous species gives us an idea of the possibility of obtaining specifics honey of coaster Guao, Fan, Pataban, Almond tree or Whose that doesn't appear represented but that for not flourishing in the same period that the other species are presented like a crop plant; besides the Citric fruit and the Eucaliptus. 

 
Dominant species 
Total area 
Area according to the dominancia%. 
% that represents of the total. 

Sigua 
63.0
18.9
0.08

Ocuje 
135.0
40.5
0.12

Grape creek 
139.0
79.4
0.3

Blackish mangrove 
415.0
246.1
0.8

Almácigo 
1401.0
468.3
1.4

Fan 
1508.0
471.7
1.5

Eucaliptus 
560.1
560.1
1.7

Pataban 
1070.0
531.8
1.7

Guairaje 
4561.0
1605.2
5.2

Jucaro 
3943.6
2006.7
6.3

Yana 
6062.0
3849.5
12.1

Coaster Guao
23247.0
21685.9
68.8

Total 




 Chart 1. busy Area (%) for dominant species. 

Species 
#of apiarios 
% that represents 

Almácigo 
2
1.6

Eucaliptus 
4
3.2

Jácaro 
4
3.2

Yana 
6
4.8

Fan 
7
5.6

Guairaje 
11
8.8

Citric 
19
15.2

Coaster Guao 
72
57.6

Total 



 Chart #2. Distribution of the apiarios for the main floraciones that presents the "Isla de la Juventud" island. 

In the graph #1, the south area of the municipality, exists a net of roads that at the moment are used by the beekeepers, but also exists a great area where there are not roads and it is not used yet, in which could place about 60 bee colonies of 25 beehives each, what would represent around 1500 more beehives. Estimating a half yield of 40 Kg per beehives, the production would increase in 60 tons of honey approximately. 

As comparing this digital work with the previous one that was carried out manually, it shows as advantages the possibility of constantly upgrade, either the melliferous flora, the location of the bee colonies, the roads, the record of the producer; somethings that cannot be made in the maps elaborated on paper, because it would incur in an expense of work force, paper and other means like ink, etc. Another advantages is the automatically computing of data of the potential of the area analyzed. 

 

Area
E
F
M
A
M
J
J
A
S
O
N
D

Ipomoea triloba 
White Christmas gift 
 
 
 
 
 
 
 
 
 
 
x
x

Turbine corimbosa 
Lived Christmas gift 
 
 
 
 
 
 
 
 
 
x
x
 

Bursera simaruba 
Almácigo 
 
 
x
x
x
 
 
 
 
 
 
 

Bumelia salicifolia 
Almond tree 
x
x
x
 
 
 
 
 
 
 
 
 

Erythroxylon confusum 
Arabo 
 
 
 
 
x
 
 
 
 
 
 
 

Gouannia polygama 
Liana leñatero 
 
 
 
 
 
 
 
 
x
x
 
 

 
Citric 
 
x 
x
 
 
 
 
 
 
 
 
 

 
Eucaliptus 
 
 
 
 
 
 
x
x
 
 
 
 

Eugenia axilaris 
Guairaje 
 
x 
x
x
x
x
 
 
 
 
 
 

Metopium brownii 
Coast Guao 
 
 
x
x
x
x
 
 
 
 
 
 

Bucida buceras 
Jucaro 
 
 
x
x
x
 
 
 
 
 
 
 

Avicennia germinans 
Blackish mangrove 
 
 
 
x
x
x
 
 
 
 
 
 

 
Ocuje 
 
 
x
x
x
x
x
 
 
 
 
 

Languncularia racemosa 
Pataban 


x
x
x








Lysiloma latisiliqum 
Fan 
 
 
x
x
x
 
 
 
 
 
 
 

Cocoloba uvifera 
Grape creek 
 
 
 
 
x
x
 
 
 
 
 
 

Conocarpus erecta 
Yana 
 
 
 
 
x
x
 
 
 
 
 
 

 Chart #3. Calendar of floración of the main melliferous species of the special municipality of the "Isla de la Juventud" island. 
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Graph #2 Average of distribution of honey for 19 year-old months (1979 –1997) 

Year 
E
F
M
A
M
J
J
A
S
O
N
D

1979
0.0
0.0
0.0
0.0
0.0
10.2
3.5
1.2
11.3
4.5
2.7
0.4

1980
0.0
0.0
6.8
23.6
8.4 
20.2
0.0
1.8
2.3
0.0
0.0
0.0

1981
0.0
0.0
10.5
10.8
21.0
16.5
0.0
6.0
15.7
4.0
13.0
0.0 

1982
0.0
0.0
4.0
19.7
28.0
0.0
9.9
0.0
4.0
24.7
12.9
6.9

1983
0.0
0.0
18.8
16.5
42.1
32.9 
8.2
3.4
4.8
15.2
3.3
0.0

1984
0.0
0.0
19.9
23.2
55.7
12.3
7.5
5.1
5.4
16.8
2.1
2.5

1985
0.0
0.0
23.7
26.7
39.3
22.9
14.4
1.6
4.9
10.9
13.1
3.1

1986
0.0
0.0
9.1
33.9
51.0
18.6 
30.9
2.3
3.7
20.2
2.1
0.0

1987
0.0
0.0
11.4
37.0
54.7
24.3
12.1
8.0
4.1
11.4
4.4
6.4

1988
0.0
0.0
27.0
32.0
60.9
22.6
17.0
0.0
8.0
0.0
0.0
22.2

1989
0.0
11.3
35.0
55.5
58.0
56.2 
17.9
1.8
1.2
10.8
7.5
9.6

1990
1.5
20.1
25.8
45.0
56.1
43.1
21.5
12.9
0.0
0.0
17.9
5.6

1991
3.3
7.0
30.7
54.2
48.7
0.0
18.1
0.0
0.0
26.3
6.6
14.8

1992
0.0
0.0
35.4
26.4
68.8
27.4 
9.7
7.5
1.8
8.6
3.6
5.5

1993
0.0
0.0
24.1
44.9
60.4
29.6
19.4
2.7
0.0
0.0
5.8
0.0

1994
0.0
0.0
15.2
37.4
41.9
10.8
6.1
1.4
2.2
0.0
8.3
3.5

1995
0.0
0.0
14.0
50.4
40.2
25.5 
0.0
0.0
0.0
0.0
3.3
12.5

1996
0.0
0.0
30.8
23.4
53.8
14.1
8.5
5.0
0.0
0.0
6.6
5.2

1997
3.0
0.0
19.1
52.0
25.2
14.2
17.7
0.6
0.0
5.1
7.9
10.3

Average 













Chart #4. Production of honey per months in the "Isla de la Juventud" island. 
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Graph #1. Distribution of the melliferous vegetation, bee colonies and roads in the Special Municipality of the "Isla de la Juventud". 

Conclusion

· The represented better melliferous species is the coaster Guao (Metopium toxipherun) occupying 70% of the total of the area of the melliferous species, continued by the Yana (Conocarpus erecta) with 12.3%. 

· In the South area exists an area of coaster Guao (Metopium toxipherun) not exploited that could support around 60 bee colonies (1500 beehives) that with the prospective average yields (40 Kg/beehive) would represent 60 tons more of honey from this species. 

· The bigger amount of nectar secretion starts from the second half of the first trimester until second. The remaining months are lacking of crop flowerings on this area. 

· This system has been more productive that the one previously used in the beekeeping in Cuba, saving resources and time. 
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