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Abstract

The Stingless bee present in Kerala in the natural domicile viz., crevices of walls, hollow blocks was identified as Trigona iridipennis Smith by Dr. Roubik, Smithsonian Tropical Research Institute, USA. The feral stingless bee colonies could be successfully transferred to hives with equal quantity of brood cells, pollen pots and honey pots along with a queen and could be domesticated in it.  Different hives viz., wooden, bamboo and earthen pot with 3750cc,3000cc, 2250cc and 1500cc capacities each  were tried to find out the suitability. The bees established in all three different types of hives. Maximum brood development was noticed in bamboo hive with a volume of 1500cc during February and March and minimum brood development during June and July. The colonies occupied only half a portion of the large hives with capacity 3750cc.  It was observed that smaller sized hives were more suitable than larger ones. The storage of pollen observed in different hives for a year indicated that maximum storage and maximum sized (height, diameter and weight) pollen pots were seen in bamboo hive having a capacity of 1500cc, during February, followed by earthen pot and wooden hive. Maximum number of worker bees was noticed during November. The maximum queen cell production was noted in bamboo hive (18-22) followed by wooden and earthen pots (3-14). The average quantity of honey stored in bamboo hive was recorded to be maximum (350 ml/hive) in hive having volume 1500cc during the month of March / April. The average height, diameter and quantity of honey stored per honey pots were recorded as 0.91 cm, 0.7 cm and 0.4 ml in earthen pot and 0.93 cm, 0.8 cm and 0.45 ml in wooden hive. The height, diameter and quantity of honey per honey pot were maximum in the bamboo hive.  The yield of honey was also more in bamboo hive compared to wooden and earthen hives. Bamboo hive having a volume of 1500cc was found to be more suitable for hiving T. iridipennis showing maximum brood development, pollen storage, population build up and honey storage. 

Introduction

Apiculture is an ideal agro-based enterprise providing supplementary income to the rural women and unemployed youth in Kerala . Since 1924  beekeeping has been practiced in Travancore. The Indian honeybee Apis cerana indica and the European bee Apis mellifera are exploited for commercial beekeeping in the state. Apis dorsata and Apis florea are two other wild species prevalent in this part of the country.  In addition to these true honeybees, a small sized stingless bee, identified as Trigona iridipennis Smith by Dr. Roubik, Smithsonian Tropical Research Institute, Apartado, USA are also commonly seen. Trigona refers to their triangle shaped abdomen and iridipennis refers to their iridescent wings. 

The stingless bee belonging to the subfamily Meliponinae with more than 500 species exhibit larger bio-diversity than honeybees (Crane, 1992). Their natural domiciles are the crevices in walls, hollow blocks etc. The biology of stingless bee has been far less explored than that of other honeybees (Sakagami, 1982). Stingless bee products are used world wide as food and medicine.  This honey fetches comparatively higher prices in the market due to its medicinal value. Ecologically stingless bees are important because of their role in pollination of tropical flora. Over 130 species of stingless bees world over have been identified as potential pollinators of crops and can be managed for this purpose (Roubik, 1995).  Meliponiculture (stingless beekeeping) is suitable  for women because it does not involve heavy physical work and provides an additional means  of income to the rural families. Stingless beekeeping can contribute to the economy of peasant households, as a single component or integrated in beekeeping with other honeybees.    However, lack of systematic studies about the species and its management practices is a limiting factor in popularising meliponiculture. More over a large number of colonies are being destroyed due to their unscientific method of honey harvest. In Kerala information on the domestication of stingless bees and its scientific management are very limited.  The present studies were hence taken up to gather formation on their hiving, domestication, management and possibility of rearing them in the homestead of Kerala.  

Materials and methods 

The study was carried out in the All India Co-ordinated Project on Honeybee Research and Training Centre, Department of Entomology, College of Agriculture, Vellayani, Trivandrum, Kerala, India. 

 Healthy and disease free stingless bee colonies procured from beekeepers were maintained in the apiary as parental colonies. Three types of hives, viz., wooden, earthen pot and bamboo bit each with four treatments having capacity viz., 25  x 10  x 15  cm (3750cc), 20  x 10  x 15 cm (3000cc), 15  x 10  x 15 cm (2250cc), and 10  x 10  x 15 cm (1500cc) were evaluated to identify the most suitable type and size of the hive for rearing the stingless bee. Three replications were maintained.

A lid was provided at the top and an entrance hole near the bottom plank in the wooden hives. A small hole on one side of the earthen pots served as the bee entrance and the pot was closed with a piece of wooden plank. Bamboo bits split longitudinally into two equal semicircular halves and a small hole on one side served as the bee entrance. The diameter of entrance hole in all types of hives was 8 mm.

Approximately the same volume of brood, pollen and honey pots was transferred from healthy parental colonies to each new hive. The mean volume of brood transferred to, wooden hives, earthen pots and bamboo hives were 183.3 cm3, 194.8 cm3 and 189.5 cm3, respectively.  The mean volume of pollen transferred to wooden hives, earthen pots and bamboo hives were 16.5 cm3, 18 cm3 and 18 cm3 and 24.5 cm3, 24.08 cm3 and 23.66 cm3  respectively. The new hives were hung on a suitable support at a height of six feet and maintained at the apiary. The brood development and the  honey  and pollen stored in each hive were observed for a period of one year. The length, breadth and height of the brood, pollen and honey stored in the hives were measured at 15 days interval.  

Result 

 The daughter colonies got established in different hives within a period of one month. As the colony developed the bees built an entrance tube lined with wax and cerumen. Building material were seen stored near to the exit of the hive. This was used for building of the wax pillars  and brood cells.  In some of the colonies the entire colony was surrounded by an involucrum. As the queen developed,  the area of the brood gradually increased. The brood cells were constructed in clusters with cerumen, suspended and separated by connectives and pillars. 

Brood Development 

The mean brood development of T.iridipennis in the divided colonies maintained in wooden hives, bamboo hives and earthen pots of four different capacities are presented in    Table 1 

Month
Treatment 

(Capacity of hive  in cc)


Wooden (cm3)
Earthen pot (cm3)
Bamboo (cm3)

July
3750
192.00
193.00
182.00


3000
172.66
201.33
188.00


2250
174.66
208.00
203.00


1500
194.00
177.00
185.33

Mean

183.33
194.83
189.58

August
3750
178.66
166.66
176.00


3000
191.33
162.66
172.00


2250
182.00
182.00
156.00


1500
182.00
172.66
182.00

Mean

183.50
171.00
171.50

September
3750
149.00
167.00
163.33


3000
154.00
158.00
163.33


2250
158.00
161.33
161.66


1500
163.66
160.00
165.33

Mean

156.16
161.58
163.41

October
3750
138.00
147.33
141.33


3000
143.33
140.66
138.66


2250
151.00
145.33
133.33


1500
151.33
153.00
148.00

Mean

145.91
146.58
140.33

November
3750
138.00
147.33
150.33


3000
143.00
151.66
148.00


2250
139.66
154.66
142.66


1500
143.66
150.33
151.66

Mean

141.08
151.00
148.16

December
3750
157.00
167.66
165.33


3000
164.00
162.66
165.00


2250
167.66
175.00
176.00


1500
165.33
165.33
176.00

Mean

163.50
167.66
170.75

January
3750
180.00
177.33
188.33


3000
176.00
172.33
176.00


2250
184.00
182.33
172.33


1500
182.33
188.33
190.66

Mean

180.58
180.08
181.83

February
3750
250.00
261.33
266.66


3000
238.33
258.33
253.33


2250
253.33
250.33
268.00


1500
261.66
262.66
274.00

Mean

250.83
258.08
265.50

March
3750
246.66
259.33
249.33


3000
256.00
251.33
246.66


2250
240.00
256.66
246.66


1500
243.33
258.33
250.00

Mean

246.50
256.41
248.16

April
3750
220.66
233.33
230.00


3000
223.33
236.00
230.00


2250
221.66
240.00
240.00


1500
233.33
238.00
241.33

Mean

224.75
236.83
235.33

May
3750
198.66
223.33
230.66


3000
196.66
210.66
217.33


2250
234.00
206.66
216.66


1500
224.66
216.66
236.66

Mean

225.33
214.33
225.33

June
3750
230.00
233.33
230.00


3000
230.00
220.00
230.00


2250
223.33
220.00
223.33


1500
236.66
222.33
236.66

Mean

230.00
225.66
230.00

Significant at .05 level

CD (hives) – 2.760

CD (treatments) – 3.187

CD (Interaction between 

      hives and treatments) – 5.520

CD (Monthly variations) – 7.369


CD (Interaction between 

      hives and monthly variation) – 12.673 


CD (Interaction between 

      treatments and monthly variation) – 14.737 

CD (Interaction between hive, treatments

      and monthly variation) – 25.526

 




Table 1  The mean monthly brood development of T. iridipennis in different    hives 

Brood volume  in the wooden hives gradually increased from December (163.50) and reached maximum during the month of February (250.83 cm3) and was on par with the brood volume in March (246.50 cm3). While mean brood development during the month of April 2001 (224.75 cm3 ), May 2001 (225.33 cm3) and  June 2001 (230.00 cm3)were on par . The mean brood development during January 2002 (180.58 cm3), July (183.33 cm3) and August (183.50cm3) were on par.  Brood development was low during September (156.16 cm3), October (145.91 cm3) and November (141.08 cm3).

Considering the brood development in wooden hives with different capacities it was maximum during February in the hive of 1500 cc capacity (261.66 cm3) and it  was on par with wooden hives of  2250cc  capacity (256.00 cm3),) during the month of March. Brood development was low during September, October and November. Hives with capacity 3750cc and 3000cc showed least development.

A gradual increase in brood development was noticed from November onwards in earthen pots and maximum brood development was noticed during the month of February (258.08 cm3) which was on par with the brood development during March (256.41 cm3) and April (236.83 cm3). Brood development was low during the months of October (146.58 cm3 ) and November (151.00cm3).

  The brood development in earthen pots with different capacities varied in different months.  Maximum brood development ( 262.66 cm3 ) was noticed during February in earthen pot of capacity 1500 cc which was on par with earthen pot 3750cc, 3000 cc and 2250 cc having brood development of 261.33 cm3, 258.33 cm3 and 250.33 cm3 respectively. This was on par with the mean brood development of 259.33 cm3, 251.33 cm3, 256.66 cm3, 258.33 cm3 during March in hives having capacity 3750 cc, 3000 cc, 2250 cc and 1500 cc respectively.  The earthen pot having capacity (2250cc) and  (1500cc) with brood development of 240 cm3, 230 cm3 respectively during April. Brood development was comparatively less in earthen pot with volume 3000cc and 2250cc during brood rearing season. 

Brood development showed a gradual increase from November and maximum development was noticed during February (265.50 cm3) in bamboo hives,. Mean brood area recorded during the month of April was 235.33 cm3 which was on par with that of during the month of May (225.30 cm3) and June (230 cm3). Mean brood development was least during the month of October (140.33 cm3) which was on par with the development during November (148.16 cm3)  .The mean brood development in bamboo hives with different capacities varied under different months.  It was maximum in hives with capacity 1500cc during February (274.00 cm3) when the brood development was at its peak. Bamboo hive (3750cc) with mean brood development  (266.66 cm3)  was shown to be on par with  hive having 3000cc (253.33 cm3), 2250cc (268 cm3) during February. This was on par with hives having capacity of 1500cc, 3000cc, 2250cc and 3250cc during March, recording the brood development of 250 cm3, 246.6 cm3, 246.6 cm3 and 249.33 cm3 respectively. Brood development was least during the month of October (140.33 cm3) and November (148.16 cm3).

Pollen Storage

The data pertaining to the pollen stored in hives having different capacities (3750cc, 3000cc, 2250cc and 1500cc) were presented in Table 2

Month
Treatment 

(Capacity of hive in cc)


Wooden (cm3)
Earthen pot (cm3)
Bamboo (cm3)

July
3750
18.00
18.00
18.00


3000
16.00
18.00
18.00


2250
14.00
18.00
18.00


1500
18.00
18.00
18.00

Mean

16.5
18.0
18.0

August
3750
24.00
21.00
21.00


3000
24.00
18.00
24.00


2250
18.00
24.00
18.00


1500
21.00
24.00
24.00

Mean

21.75
21.75
21.75

September
3750
25.33
28.33
25.33


3000
27.00
26.00
26.00


2250
26.00
27.00
26.00


1500
25.00
26.00
28.00

Mean

25.83
26.83
26.33

October
3750
32.66
30.00
32.66


3000
30.00
30.66
32.00


2250
30.66
32.00
30.00


1500
32.66
31.33
34.00

Mean

31.33
31.66
32.16

November
3750
41.33
43.33
43.33


3000
43.33
42.66
44.00


2250
42.66
44.00
44.00


1500
46.00
42.66
44.66

Mean

43.33
43.16
44.00

December
3750
50.00
53.33
52.00


3000
50.00
51.33
53.33


2250
50.66
53.33
52.66


1500
54.00
53.33
53.33

Mean

51.17
52.33
52.83

January
3750
54.66
60.00
61.33


3000
58.00
62.66
62.00


2250
60.00
62.66
62.66


1500
64.00
60.00
64.00

Mean

59.16
61.33
62.50

February
3750
61.33
66.66
66.66


3000
64.00
69.33
66.66


2250
66.66
69.33
69.33


1500
72.00
66.66
72.00

Mean

66.00
68.00
68.66

March
3750
54.00
52.00
54.00


3000
55.33
55.33
52.66


2250
54.00
52.00
52.66


1500
52.66
53.33
56.00

Mean

54.00
53.16
53.83

April
3750
48.00
42.00
48.66


3000
49.33
47.33
48.66


2250
47.33
48.66
47.33


1500
45.33
45.33
49.33

Mean

47.50
45.83
48.50

May
3750
42.00
38.66
39.33


3000
39.33
42.66
38.66


2250
37.33
40.00
39.33


1500
40.00
40.66
40.00

Mean

39.66
40.50
39.33

June
3750
43.66
40.00
39.33


3000
42.66
43.33
41.33


2250
40.00
43.00
42.00


1500
42.00
43.33
42.33

Mean

42.68
42.41
41.25


CD

Hive
0.978

Treatments
1.130

Interaction between hive and treatments
1.956

Monthly variations
1.401

Interaction between hive and month
2.427

Interaction between treatments and month
2.802

Interaction between hive, treatment and month
4.853

Table 2 The mean monthly  Pollen storage of T. iridipennis in different hives

 Pollen stores were larger than honey stores.  Storage of pollen gradually increased soon after division in the wooden hive, and was maximum during the month of February(66.6 cm3). There was a gradual decrease in the pollen storage (39.66 cm3) until May and again pollen storage increased from June (42.68 cm3).The mean pollen storage in different hive capacities showed that excepting wooden hive with volume 3750cc all treatments were on par.  When interaction between the treatments and months were taken wooden hive (2250cc) with pollen storage of 66 cm3 and wooden hive (1500cc) with pollen storage of 72 cm3 showed better hive capacity with maximum pollen storage. 

Maximum pollen storage was noticed during the month of February (68.00 cm3) in earthen pots.  There was a gradual decrease thereafter till May (40.50 cm3) and again increased during June (42.41cm3). The same  trend was noticed in bamboo hives also with a maximum during the month of February (68.66 cm3)  and  a gradual decrease thereafter till May (39.33 cm3) and again increased during June (41.25 cm3).

The  bamboo hive (1500cc) showed maximum pollen storage of 72 cm3  during February. During all the months bamboo hive with capacity 1500 cc was shown to have maximum pollen storage than with capacity 3750cc, 3000cc and 2250cc. 

c. Honey Storage

The data pertaining to the honey storage of stingless bee    T. iridipennis in the divided colonies maintained in different hives with capacity 3750cc, 3000cc, 2250cc and 1500cc with three replication are presented in Table 3

Month
Treatment 

(Capacity of hive in cc)


Wooden (cm3)
Earthen pot (cm3)
Bamboo (cm3)

July
3750
24.00
25.00
25.00


3000
25.00
25.00
21.33


2250
25.00
26.00
25.00


1500
24.00
18.66
25.00

Mean

24.50
23.66
24.08

August
3750
29.33
31.33
30.33


3000
29.33
29.00
28.33


2250
30.66
31.33
28.66


1500
27.66
29.33
30.66

Mean

29.25
30.250
29.50

September
3750
41.33
49.33
48.66


3000
36.66
49.33
48.66


2250
45.33
46.66
49.33


1500
48.66
45.33
52.66

Mean

42.917
47.66
49.83

October
3750
56.66
61.33
59.33


3000
62.00
60.00
62.00


2250
58.66
58.00
62.66


1500
58.66
63.33
66.66

Mean

59.00
60.66
62.66

November
3750
78.00
81.33
81.33


3000
78.66
80.66
74.66


2250
76.66
84.00
81.33


1500
82.00
78.66
86.66

Mean

78.83
81.16
81.00

December
3750
94.33
93.33
89.33


3000
91.33
88.00
90.00


2250
95.33
96.33
97.33


1500
98.00
98.00
99.11

Mean

94.75
93.91
94.50

January
3750
116.00
115.33
114.66


3000
128.66
117.33
110.00


2250
109.33
118.66
108.66


1500
110.66
112.66
118.00

Mean

116.16
116.00
112.83

February
3750
135.33
130.00
133.33


3000
136.66
132.33
140.00


2250
132.66
136.66
127.33


1500
128.33
131.66
140.00

Mean

133.25
132.66
135.16

March
3750
203.33
205.33
201.33


3000
197.33
206.00
208.66


2250
201.33
203.33
202.66


1500
205.33
206.66
209.33

Mean

201.83
205.33
205.50

April
3750
201.33
206.00
206.66


3000
201.33
208.66
210.00


2250
204.66
209.33
208.66


1500
208.00
208.00
212.00

Mean

205.33
208.00
209.33

May
3750
194.66
197.33
193.33


3000
190.00
188.00
186.33


2250
184.00
185.00
188.00


1500
190.00
178.33
200.00

Mean

189.66
187.16
191.91

June
3750
172.33
168.00
177.33


3000
169.33
175.00
172.66


2250
170.00
172.00
165.33


1500
169.33
156.33
178.33

Mean

170.25
167.83
173.41

Significant at 0.05 level


CD

Hive
1.5

Treatments
1.733

Interaction between hive and treatments
3.001

Monthly variations
3.185

Interaction between hive and month
5.516

Interaction between treatments and month
6.369

Interaction between hive, treatment and month
11.032 

Table 3 The mean monthly honey storage of T. iridipennis in different hives 

The quantity of honey stored in each hive varied during the different months. The mean volume of honey was found to be increased to 201.33 cm3, 201.33 cm3, 204.66 cm3 and 208 cm3 in hives having capacity 3750cc, 3000cc, 2250cc and 1500cc respectively by April  2002 in the wooden hive. The volume of honey storage was increased to 206 cm3, 208.66 cm3, 209.33 cm3, 208 cm3 in hives having capacity 3750cc, 3000cc, 2250cc and 1500cc respectively in earthen pots by April 2002. The volume of honey increased to 206.66 cm3, 210.00 cm3, 208.66 cm3, 212.00 cm3 in hives having capacities 3750cc, 3000cc, 2250cc and 1500cc respectively in bamboo hives.The quantity of honey storage was found to be leading in bamboo hive having capacity 1500 cc during all the months.  Maximum storage of 212.00 cm3 was noticed in bamboo hive (1500 cc) during April.  

Statistical analysis revealed that among the different hives used bamboo hive exhibited better performance, followed by earthen pot. The data for one year revealed that there was a gradual increase in honey storage as the colony got established. Honey storage reached its peak during April. Maximum honey yield of 350 ml per hive was recorded in bamboo hive with capacity 1500cc.  Decline in honey storage was noticed from June in all the hives. 

Discussion 

The stingless bees established in all three different types of hives viz., wooden box, bamboo and earthen pot . Crane (1992) opined that  stingless bees could be kept in hives like Apis cerana and Apis mellifera.  Mishra (1995 ) also asserted that Trigona could be kept in hives.  Among the different types of hives evaluated, bamboo showed better response to brood development. Wooden hives revealed comparatively less response. Considering the monthly brood development, a gradual increase was noticed from November with a peak during February and least during October. Among the different types of hives used with different volumes, bamboo hive with 1500cc capacity revealed better response to brood development than hives having capacities 3000cc, 2250cc and 3750cc. It was also observed that the colonies occupied only half a portion of the large hives with capacity 3750cc.  It seems that the space was larger than needed. So it was observed that smaller sized hives are more suitable than larger ones. 

This contradicts with the innovation of raakhee (2000) that maximum brood development is in wooden hive.  But Dollin (2001) reported bamboo as a suitable hive for domestication of        T. carbonaria.  The local stingless beekeepers are seen using bamboo hives rather than wooden and earthen hives.  The superiority of bamboo hive may be due to the preference of the  species to thrive in narrow / hollow structures and also with the natural brooding pattern of feral colonies. 

  The storage of pollen was maximum in bamboo hive having capacity 1500cc followed by earthen pot and wooden hive. This is an indication that  T. iridipennis prefer bamboo hive for its natural habitat. No earlier records are available explaining the monthly variation in the pollen storage.  The present finding indicated maximum pollen storage by bees during February which coincides with the blooming season in the state while lowest pollen storage was noted during the month of May/June which is dearth months. 

In the present study, the honey stored in bamboo hive was maximum, with capacity 1500cc, during the month of March / April, which is the honey flow season in the State. The yield of honey was more in bamboo hive compared to wooden and earthen hives. But Raakhee (2000) recorded higher honey yield in wooden hives. 

The information gathered confirm the superiority of bamboo hive with capacity 1500cc and hence it can be recommended for commercial meliponiculture.
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