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Abstract

Beekeeping in India has come through hundreds of years of primitive bee keeping followed by the stage of introducing new and modern techniques. Now we have reached a stage to achieve rapid advancement. The bee keeping is fast expanding because of availability of vast unutilized flora, low investment and high returns and high employment generation. Indian bee keeping is venturing to build data base, popularize the production of hive products other than honey, value-addition of bee products, systematic tapping of organic forest honeys and breeding superior stocks and establish genetic resource centers.

Surplus honey flows in India are obtained from litchi, rubber, acacia, pongamia, eucalyptus and rape seed and mustard etc. Besides these unifloral honeys, substantial amount of multi-floral honeys are also produced. The honey exports are fast increasing and now (year 2002-2003) the country is exporting over eight thousand tones of honey, mainly to USA and Germany. There are no quality problems and major importers are looking towards India for honey supplies.

Pesticides and antibiotics residues are major concerns these days in the international market. In India the pesticidal usage is very low i.e. about 450 gm as compared to 10 000 gm per hectare in the developed countries. Out of total consumption, about 90 per cent is applied to paddy, cereals, cotton, millets, groundnut and sugarcane etc., which do not serve as bee flora. Therefore, Indian honeys are free from pesticidal residues. Only Tropilaelaps clareae is a problem and there are no bacterial and fungal diseases of bees in India, hence antibiotics are not used in bee-hives.

With appropriate support from different agencies, India has the potentials to emerge as major honey supplier to the world market.

Status of Bee keeping and Honey Production in India

The traditional bee keeping i.e. honey hunting and keeping bees in log-, wall- and pot- hives had been in vogue since ages and honey and bees find mention in old scriptures. There was hardly any kind of management and care of bees and the colonies were left to themselves. Modern scientific bee keeping was popularized since the fourth decennial of the previous century when the Indian bee species       (Apis cerana) was kept and managed in different sizes of hives with bee space.

Efforts were made to develop bee keeping with A. cerana since 1940s. However there was serious set back to cerana bee keeping in North India during 1970s due to Iridescent virus disease and more than 90 per cent colonies of the species perished due to Thai sac brood Virus havoc from 1980 to 1992 in all bee keeping areas. With this species the patterns of bee keeping were as follows.

· The bee keeping was popular in Southern peninsula and the hilly areas of North India. Vast Indo-Gangetic plains could not sustain the species. Eastern India remained unexplored.

· There was only sideline and hobby bee keeping with the species, however commercial bee keeping was very little or was unknown.

· Average number of bee colonies with the beekeepers was 5 to 10.

· Average honey production was only 5 to 10 kg per colony per year.

· The bee keeping was mostly stationary and the concept of migratory bee keeping was uncommon.

· The number of colonies was increased by hiving natural swarms. Even for starting bee keeping the new entrants depended on natural swarms.

· The bee colonies were mostly left to themselves without little much management.

· Some colonies are even now found in natural nesting sites.

Bee keeping development was for less satisfactory with Indian bee species. Honey hunting still continues from A.dorsata colonies in some areas where the domesticated bees are yet to be popularized.

Year
No. of beekeepers
No. of  colonies
Honey production (Tonnes)
Av. Per colony Production

1953-54
234
800
1.28
1.40

1963-64
57198
1,64,597
713
4.33

1973-74
150421
5,22,714
2435
4.65

1984-85
2,00,000
8,68,000
5500
6.33

1990-91
2,36,000
6,78,000
5529
8.15

1995-96
-----
2,00,000
1000
5.00

2001-02

(Estimated)


-----
3,00,000
2500
8.30

Table- 1   Bee keeping Development in India with Apis cerana

Introduction, Establishment and Expansion of A. mellifera
With the basic aim of increasing the honey production, extensive introduction of A. mellifera has been made in many Asian countries during the last half century. The successes achieved through the introduced A mellifera are noteworthy in China, Mexico, Argentina, Thailand and Pakistan etc. After many unsuccessful attempts, A.mellifera could be established in India during the sixth decennial of twentieth century. A.mellifera and its hybrids were introduced through different consignments of nuclei and queens. The colonies of the species were not released to the beekeepers till mid- seventies. With a beginning in 1976 the number of colonies grew very fast in Himachal Pradesh and Punjab. Because of strong resistance from A.cerana workers, the introduced species could not be extended to other states till 1986. However, with the destruction of Indian bee colonies due to TSBV, there was hardly any other option except to test A.mellifera in other areas of the country. Within a period of 15-20 years the species has become the basis of commercial bee keeping in most areas due to its superiority over A.cerana. The number of  colonies in different states of India are given in table- 2. It is also proved that though the present day stock has descended from about 100 queens/ nucs yet no inbreeding depression has occurred.

State
No. of colonies (million)
Honey prod. (Tonnes)

Punjab
0.13
2500

Himachal Pradesh
0.05
1000

Haryana
0.03
600

Uttar Pradesh
0.10
3000

Bihar
0.07
2500

W. Bengal
0.07
2000

Jammu&Kashmir
0.06
1200

Jharkhand
0.03
500

Others
0.05
500

TOTAL
0.59
13,800

Table- 2: Apis mellifera in different states of India (2002-2003)

The present day beekeeping pattern with A.mellifera has come to establish as below:

· Beekeepers are maintaining larger number of colonies and the species serve the commercial bee keeping.

· Migratory bee keeping has come to establish as common practice.
· With migratory bee keeping, honey yield of 40-60 kg per colony is obtained.
· Because of higher income the colonies are better managed.
· Colony divisions are systematically obtained for increasing numbers and beekeepers sell the divides.

· Beekeepers are showing interest in diversification by taking up the production of products other than honey.
· The colonies of the species are used for planned pollination of crops like apple. Farmers are also aware of the benefits bee pollination in many other crops and welcome beekeepers to place their bees in these crops.
Honey: Types for World Market:

Sub-tropical climate of India provides for variety of bee flora during different months of the year. May to August is normally a dearth period or the period of scanty floral availability. India produces following types of honeys for world market.

Litchi Honey: Excellent flavour, which is slightly acidic. It is light golden in colour, may have reddish tinge. Pfund light amber, granulation is medium- slow and partial after several months. Honey has higher moisture. Nectar flow is reliable. It is very important source in Bihar, West Bengal and Uttaranchal states.

Rubber Honey:  Nectar is secreted by extra floral nectaries situated at the base of leaf petiole. Honey is darker and is translucent with sweet flavour. Honey is characterized by low surface tension and it leads to excessive foaming and scum formation. Ultra-filtration is required to increase surface tension, which accompanies decrease in foaming and retention of air bubbles. Ultra-filtration also removes nitrogen content, colour is reduced and viscosity is decreased by minor amount.

Rape and Mustard Honey: The crops are extensively grown in many parts of the country and honey production is very substantial. It is creamish in colour, granulates very quickly, granulation is uniform with fine granules and the granulated honey is like creamed honey. Aroma varies from almost none to somewhat unpleasant. Honey from black mustard granulates slowly.

Eucalyptus Honey: There are many species and hybrids of eucalyptus in India. Colour of honey varies from very light to dark amber, depending upon the species of eucalyptus. Eucalyptus honey has medicinal value. Flavour of the honey is not very attractive.

Sunflower Honey: It is popular oil seed crop in many parts of India. Honey is golden yellow and very attractive in colour; Pfund amber. It turns light amber with a greenish tinge when crystallizes. Crystals are coarse. It has faint aroma and pleasant flavour. Its production period is May i.e. summer and sometimes may have higher HMF even in freshly extracted honey.

Acacia Honey: Honey is very light in colour- extra light amber or water white, heavy bodied, delicious flavour, granulates slowly. It is transparent when liquid but is white when crystallized; however granulation is not common.

Pongamia Honey: Honey from Pongamia spp is amber in colour, slightly bitter in taste. Crystallization is virtually nil.

Other mono-floral Honeys: Aegiceras corniculatum(L) honey is obtained in the swampy forests of West Bengal. It is light in colour with distinctive flavour but granulates rapidly in cool weather. Niger ( Guizotia abyssinica Cass.) gives good honey yield. It is light amber and granulation is slow. The honey has peculiar flavour with slight bitter taste. Sesame ( Sesamum indicum L.) honey is also obtained in some pockets. Its honey is clear and Pfund light to light amber.

Multi-floral Honeys: Honey mixed from different flora are available in all hues, light amber to dark amber. This honey has pleasant flavour and aroma from different flora, including ground flora.

Special Opportunities for India in World Market:

1. Diseases/ Enemies and chemotherapy: Apis cerana suffers from a serious viral malady i.e. Thai sac brood virus. During 1980 to 1992 more than 95 per cent bee colonies of the species perished due to this disease. However, Apis mellifera remains unaffected by this virus. For TSBV only manipulative and management practices are recommended, which are also not effective. The two bacterial diseases viz. European and American Foul broods, though reported long back from A. cerana but have never assumed seriousness in any of the two bee species in any part of the country. Therefore, the beekeepers are not required to use antibiotics in bee colonies. Even feeding pollen patties to bees is not a common practice and thus the bees and honey is not exposed to sulpha drugs. Varroa is not at all a problem in India. The only chemical used in colonies is sulphur for the control of Tropilaelaps clareae. However, the sulphur is applied on the top bars or on the bottom board during active brood rearing season i.e. during build up period. Wax moth is virtually unknown in A.mellifera  combs in the apiaries of careful beekeepers. Even protozoan disease  (Nosema) is unknown in A. mellifera. Looking at the disease/ enemy spectrum of bees in India vis-à-vis the control measures adopted, it can be safely said that Indian honeys are not contaminated with antibiotics and other chemicals.

2. Pesticide Residues: The consumption of pesticides in India is about 450 gm per hectare as compared to 10 000 gm in developed countries. Out of this about 90 per cent goes to non-bee forage crops like paddy, cotton, millets, groundnut, sugarcane etc. Remaining 10 per cent, which includes insecticides, fungicides, rodenticides etc find use on crops that serve as bee flora. On these crops the amount of insecticides used comes to about 30 gm per hectare. Moreover there are only few exceptions where insecticides are applied on the blooming crops. Forest and other trees constitute most of the surplus flora, where no pesticides are applied. Therefore, there are very little chances of presence of pesticidal residues in honey.

3.  Organic Honeys: Most honeys are produced from forest/avenue tree flora, hence there is opportunity to produce organic honeys. However, the facilities for certification have to be created in different regions.

4. Scientific Commercial beekeeping: The bee keeping is mostly commercialized and is done on scientific lines. Therefore, honeys are produced in hygienic conditions.

Standards: Kejriwal Enterprises obtain select honey,  prepared methodically and scientifically to present pure, delicious and stable product of highest quality. Consistency is ensured and we comply with highest national and international standards.

Honeys from different flora with diverse flavours, aroma, colour and consistencies are supplied to the world market.

Quality Standards and Quality Assurance:

Different agencies like Ministry Of Health, Bureau of Indian Standards and Agricultural Processed Food Export Development Authority have laid down their separate standards for honey. Packed honey can be sold in retail in domestic market with AGMARK and PFA standards. However, The BIS standards are more complete (see table-3).

Sr. No.
Characteristic
Special Grade
“A” Grade
Standard Grade

1
Specific gravity at 210 C (min.)
1.37
1.37
1.37

2.
Moisture per cent by mass (max.)
20
22
25

3.
Total reducing sugar, per cent by mass (min.)
70
65
65

4.
Sucrose per cent by mass (max.)
5.0
5.0
5.0

5.
Fructose: glucose ratio (min.)
1.00
1.00
1.00

6.
Ash per cent by mass ( max.)
0.5
0.5
0.5

7.
Acidity ( expressed as formic acid) per cent by mass (max.)
0.2
0.2
0.2

8.
Fiehe’s test
-ve
-ve
-ve

9.
HMF mg/kg (max.)
80
80
80

10.
Total pollen count and plant elements/gm (max.)
50000
50000
50000

11.
Optical density at 660 nm (max.)
0.3
0.3
0.3

** If Fiehe’s test is positive, carry out the determination of HMF. If it is more than 80 mg per kg then fructose: glucose ratio should be more than 1.00.

Table-3    Bureau of Indian Standards specifications for extracted honey

Besides the domestic quality standards, the Export Council of India by an order of the Government of India has laid down following specifications for inspection of honey, which is intended to be exported.

General Characteristics:

Honey must be extracted from broodless combs and should be allowed to ripen naturally in the hive in sealed combs. The flavour and aroma would vary depending on the plant origin. However, it shall not:-

1. have any tastes or colours; or

2. have begun to ferment or effervesce; or

3. have been heated to such an extent that its natural enzymes are destroyed or made inactive; or

4. have an artificially changed acidity; or

5. Contain substances in such quantity as to endanger human health.

2. Composition and Quality (Apiary/Extracted honey)

a) Reducing sugar content (min.)
:
65%

b) Moisture content (max.)

:
20%

c) Fructose/Glucose (min)

:
0.95

d) Water insoluble solids

:
Not more than 0.1%

e) Mineral substance (ash)

:
Not more than 0.5%

f) Sucrose



:
5% maximum

g) Acidity



:
Not more than 20 meq/kg

3.Diastase activity


:
Not less than 8 in general, not less

                                                                        than 3 for honey with low natural

                                                                        enzyme content.

4.Hydrxymethyl furfural content
:
Not more than 20 mg/kg

5.Colour



:
Nearly colourless to dark           





            
brown

6.Food additives


:
Not permitted

7.Veterinary drugs, other substances,

Environmental and other contaminants:
Should not have:

Antibacterial substances, including sulphonamides and quinolones

Carbamates and pyrethroids

Organochlorine compounds including PcBs

Organophosphorous compounds

Chemical elements

Agricultural and Processed Food Products Export Development Authority has also notified plan for monitoring residues of veterinary drugs and antibiotics in honey. The plan is meant to establish a surveillance system to monitor the residues in honey exported to European Union countries. Kejriwal Enterprises has its own honey testing facilities and also obtain quality test reports from national testing facilities and supply honey consignments according to the samples accepted/ approved by the importers.

Honey Exports and Quality of Exported Honey:

Characteristics
Rape Seed & Mustard
Eucalyptus
Litchi
Rubber
Sunflower
Pongamia
Multi-flora

Moisture (%)
18.52
18.20
19.00
21.90
18.40
18.20
18.70

F/G  Ratio
1.13
1.15
1.11
1.13
1.04
1.01
1.13

Sucrose (%)
1.75
1.05
2.91
4.12
2.61
3.40
1.47

HMF ( ppm)
5.03
3.09
11.05
3.65
6.70
8.00
3.26

Diastase (dn) 
57.98
50.00
16.00
5.00
26.00
21.00
31.00

Yeast ( no. / gm)
31.83
30.00
40.00
10.00
45.00
43.00
30.00

Sp. Gr. 
1.42
1.41
1.42
1.40
1.42
1.42
1.42

Ash  (%)
0.04
0.05
0.05
0.04
0.05
0.04
0.05

Pesticide Residue
N.d. **
N.d.
N.d.
N.d.
N.d.
N.d.
N.d.

Anti-biotic

Residue  *
N.d.
N.d.
N.d.
N.d.
N.d.
N.d.
N.d.

*

Streptomycin, Tetracyclines, Sulphonamides, Chloremphinicol.

**

Not Detected 

Table- 4:Characteristics( Av.) of Honeys exported by Kejriwal Enterprises during the last 3 years.

Honey Export by Kejriwal Enterprises 

Year
1999-2000
2000-2001
2001-2002
2002-2003

Quantity (M.tons)
1248
1315
1750
2812



India is mainly exporting honey to Germany, U.S.A. and to smaller extent to other countries. The average growth in export of Honey has been increasing by about 30% annually, during the last five years. The potentials for export growth are very good since commercial beekeeping with A.mellifera is expanding very fast and vast floral resources remain to be exploited as yet. Total estimated export during the 2002-2003 is 8000 metric tons. 

Strategies for better positioning of India in world market:

· Following strategies can be and are being adopted to present more and better honey in the world market;

· Upgrade the technological level of the beekeepers.

· Increase the number of colonies of superior stock because most flora remains unexploited as yet in many areas of the country.

· Planned tapping of forest and organic honeys.

· Systematic planning for migratory bee keeping by providing facilities and guidance to the beekeepers.

· Greater network of facilities for honey testing and certification.

· Encouragement from the Government for honey exports.

· Co-ordination between different departments/agencies/organizations for beekeeping development.

· Need for database in beekeeping.

· Emphasis on production of products other than honey.

· Value-addition of honey and other bee products.

· Need for National policy on beekeeping.

· Adoption of HACCP.
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