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Abstract
In beekeeping management, seasonal colony management means adoption of system of control. Which leads to the maximum possible production weather it’s for honey production or for pollination service. Seasonal colony management is the combination of activities which are undertaken by beekeepers at different seasons. Bees need to be checked periodically and the amount of time you spend on the bees depends on the needs of the bee sat the given time
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MANAGEMENT IN SUMMER
Aims and objectives
To prepare colonies for availing honey flow and later protect colonies from heat and dearth of bee flora, this unit will help you in: understanding the management of bee colonies for availing honey flow efficiently; and discussing the method of extraction of surplus honey and preparing colonies to face summer hot weather, ensuing dearth period and menace of bee enemies; which form the two other basic principles of bee management (Gupta and Rana, 1997)
Introduction
Two basic principles of bee management which are building up of bee colony strength by the right time and providing space for brood rearing and food "collection. Once these two basic principles are understood then next most important thing is to prepare colonies for summer honey flow hi areas where bee floral sources providing honey flow available. Once surplus honey is collected and stored by bees fliat honey to be extracted at right time (Costa et al., 2021).
Activities of honeybees during summer season
Once the swarming instinct of the colonies is over, the bees start their normal work of collecting nectar, pollen and water. Nectar and pollen are processed by worker bees before storage in the combs. Water is collected by bees for diluting food before feeding the brood and to maintain hive temperature in summer by evaporating the water spilled on the combs by fanning.
       The bees maintain hive temperature in the range of 32 to 35°C particularly in the brood nest areas of the hive where brood rearing takes place. By cooling the bees prevent damage to the developing brood that could be due to high temperature. For storing large amount of incoming nectar bees secrete fresh beeswax for raising combs. Freshly secreted beeswax is white in colour and thus shows whitening of combs with the onset of honey flow period (Costa et al., 2021)
       Once excess of honey moisture has been evaporated by bees by fanning and the cell is full of ripe honey, bees seal the cell by constructing wax capping over it. Honey flow in most of the areas, is generally followed by summer dearth period. During this period, bees throw drones out and colony population also dwindles due to the death of old bees who have worked hard during honey flow season. Attack of bee enemies increases and robbing activity of bees is also more. Some colonies may even abscond/desert (described under miscellaneous managements) due to these disturbances.
Management during Pre Honey Flow Period
Honey flow is a period when there is abundance of nectar secreting flora and bee colonies have peaked their population. Therefore, to avail honey flow these two conditions are required. To have an idea as to how much flora should be available for collecting surplus honey, it has been estimated that one colony requires about 100 blooming trees of nectar secreting flora (e.g. Eucalyptus) or 2-3 acre of blooming cultivated crop of honey flow source (e.g. mustard) to collect 20 kg of honey Period just before honey flow is such that colony population has peaked and most of them even be exhausting their food stores and some colonies may even need sugar feeding.
A colony needs 60-70 days between on set of spring and beginning of honey flow to attain peak population. If this period is too long or too short, the colonies require special management. If this period is less than 60-70 c days, then for rapid built up of the colonies prolific young queens are given. Such colonies are fed with ample of food and if conditions are not ideal by beginning of flow colonies are even united to avail honey flow since bees collect surplus honey only when their population has peaked. On the other hand, if the flow occurs after a day period from the on set of spring, then the colonies might have reached peak population and may issue swarm causing loss of bees and lowered colony morale. Therefore, to delay peak population, the colonies are divided and are allowed to grow till honey flow begins then reunited as soon as there are indications of honey flow (Crone and Williams., 2021).
Indication of Honey Flow
Onset of honey flow is indicated by sudden increase in weight of the colonies due to incoming nectar (a colony is kept on a stage balance in an apiary whose weight is recorded daily, indicates the sudden increase in weight; such a colony is also known as balance colony, and whitening of honey cells of the comb in the colonies due to deposition of fresh wax. There is a tendency of bees to construct extra burr and brace combs (freshly prepared irregular pieces of combs raised here and there). During this period, colonies should be quite populous but without swarming instinct and should gather maximum honey instead of only concentrating on brood rearing. Colony morale should be high for honey collection. As already mentioned, any chemical treatment for control of diseases or pests in the colony should stop atleast one month before onset of honey flow to prevent residues in the hive products.
Supering
With the first indication of honey flow, additional chambers known as super or honey chambers are provided to the colonies, above the brood chamber, which can be shallow (half super) or full (just like brood chamber) depending upon the extent of honey flow (former, if flow is weak and latter if intense). But before putting supers, colonies are examined for disease, presence of queen and whether it is laying satisfactorily because after the honey flow starts the beekeeper becomes too busy in putting and taking off the supers for honey extraction.
To prevent laying in the super by the queen and getting broodless honey combs, queen excluder is placed between brood chamber and super  and restricting the queen to brood chamber only. Swarming is kept under check by avoiding congestion in the brood chamber by providing empty combs at all the times as and when required until the end of honey flow. The space for the addition of empty combs can be provided by shifting sealed brood to super chamber. Queen Excluder placed over brood chamber and super placed above the excluder Supers are filled with drawn combs (combs by bees). If these are not available, frames with comb foundation sheets are provided in the chamber.
Honeybees will raise combs on the foundation sheets during honey flow but it is to be remembered that it will be at the cost of honey stores. For secreting one kg of beeswax bees consume about 8 kg of honey. It is therefore, important that previous season raised combs are stored safely for later use. Only 3 to 4 foundation sheets are given in the super for raising at a time. To attract bees to the super chamber for raising the foundations, super should contain one or two frames of honey or sealed brood comb are shifted to the super chambers.
When first super is full with unripe honey and there is a need to put the second one, it is added between brood chamber and first super .If there is shortage of drawn combs and raising of new combs is likely to lower honey production, the fully sealed and two third sealed honey frames can be taken out for honey extraction and empty combs can then be returned for re-use. A strong colony can collect 4.5 to 10 kg of unripe honey in a single day during good honey flow. Therefore, the supers are kept ready for meeting colony demand. It is better to add at least one super ahead of needs of the colony. Two supers placed on the brood chamber (Downs et al., 1999).
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Honey Extraction
Uncapped honey is not extracted since it is unripe and due to higher moisture contents, is liable to ferment. Only fully sealed or two third sealed honey frames are taken out for honey extraction.
Time to Remove Supers
It is better to remove supers early in the morning before bees start storing unripe honey in the combs. If honey combs are well sealed, these can be removed at any time of the day.
Process of Honey Extraction
In the traditional beekeeping (in log wall hives), honey is extracted from the combs by squeezing and then straining using a cloth. It results in destruction of combs. Honey from wild bees (A. dorsata and A. florea) and feral colonies of the hive bees (A. mellifera and A. cerana) is also extracted by squeezing and such honey is known as 'squeezed honey'. It contains lots of bees wax and other impurities in addition to being unhygienic. But in modem bee keeping with moveable Frame hives, honey is extracted using centrifugal machine known as honey extractor without destruction of combs and honey obtained is known as apiary or extracted honey.
For honey extraction, sealed honey combs are removed by giving a few puffs of smoke using a smoker and bees are brushed off from the honey combs using soft bee brush or bunch of soft green grass. Honey combs are then placed in bee tight hive bodies and shifted to honey extraction room. 
The colonies should not be robbed of their entire honey stores. 
Depending on strength, each colony should have at least 5-8 kg of honey in case of Apis mellifera and 3-4 kg with A. cerana for perpetuating summer and monsoon dearth periods. Honey stored by bees in the brood chamber along with brood should not be removed for extraction as it will result in destruction of brood. Moreover, colonies need food for their later use and honey in brood frames is generally darker in colour than from the super frames (Finley et al., 1996)
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Honey extraction room should be bee tight. After bringing the honey frames for extraction, these are uncapped (removing seals of wax on honey cells) either with a steam heated double walled uncapping knife or with an ordinary uncapping knife after warming it in boiling water first from one side of the comband then the other. The uncapped frames are kept in hive bodies with drip trays. Below, till extraction, the uncapped frames are there put in the honey extractor are worked at about 150 revolution per minute for 1 to 2 minutes .The sides of the frames after stopping the extraction are reversed and the extraction process is repeated. Emptied frames are stocked in hive bodies and returned to the colonies for cleaning or refilling if1honeyflow is still there. Hive entrances of  the colonies are narrowed down to avoid robbing.  Freshly extracted honey is warm and easy to strain.
Arrangements for straining and packing should be promptly made so as to prevent subsequent heating as repeated heating deteriorate the honey quality . Appliances and the place where honey is extracted should be cleaned and washed with water. Bees wax, collected over the deep tray wire mesh during uncapping of honey frames is allowed to drain off its honey. Then this beeswax is purified by putting in it muslin bag and boiling in a water bath for further use. This wax can be used for preparing comb foundation sheets or sold in the market as a hive product.
Protection from heat
During summer, colonies need protection from heat. Shift the colonies under Shade or place them under open huts. The hive entrance should face southeast direction so that bees get early sun required for initiating foraging and get afternoon shade. Further protection can be provided by painting the hives with light colours which absorb less heat than darker ones.
Painting also increases the life of the wooden hive. All the cracks and crevices in the hive are closed so as to prevent entry of the enemies and robbers. In areas where summer temperature rises above 40°C, gunny bags or straw packs moistened twice during noon and afternoon.
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Provision of water and ventilation
Honeybees maintain their hive temperature during summer by collecting water from outside source, spilling it inside hive and evaporating it by fanning. Worker bees collect water as per needs of the colony for hive cooling and dilution of food and do not store it in the combs.
However, some water gatherers keep water in their honey stomach and use to cool cells with brood when temperature is very high. Therefore, 'there should be a source of running fresh water near the apiary. This can easily be arranged in an apiary by hanging an earthen pitcher or other utensil filled with water having a hole at its bottom and allowing drops of water to fall on sloping stones If there is no source of water in nearby the apiary, the foragers will waste their energy in locating and collecting water from a far off to meet the colony demand. Moreover in the absence of fresh running water bees will visit any available stagnant water which may even be source of disease like nosema in the apiary. During this season, colonies need proper ventilation which can be provided by slightly raising the brood chamber or the super such that bees are not able to enter through these ventilators otherwise robbing may be induced.
Other management during summer
During this dearth period after honey flow it is ensured that colonies do not remain brood less for longer duration. Brood rearing can be stimulated by feeding pollen substitute as in absence of natural pollen brood rearing is adversely affected. Sufficient food stores are provided to the colonies if they have been stripped heavily of their honey stores during honey extraction. Each colony should always have at least 5 kg of stores. The colonies are not examined very frequently because too much of disturbance can lead to robbing or even absconding (desertion of hive in which all the bees leave the hive and select other suitable place for settling) resulting in loss of bees. The number of frames is restricted as per colony strength. Extra frames are removed and stored safely (preventing attack of wax moth) for later use. Hives are made ant proof, using ant well as described in another unit. 
In case any colony becomes queen less during this period either new queen is introduced from the reserve queens if kept in the apiary in nucleus colonies (generally about 10 % queens are kept as reserve in an apiary) or else united with needy colonies. During this period it is not possible to rear new queens as drones are not available for mating and also hot season is not suitable for queen bee mating. If a colony remains queen less for longer duration laying - workers may develop and such colonies need to be managed accordingly (described elsewhere). Laying workers lay large number of unfertilized eggs from which only drones emerges (Jha and Vandermeer, 2010).
 Sum up
Summer is a period when first there is honey flow and bees collect surplus honey which is extracted using honey extractor. But later after honey flow there is dearth period when floral sources become limited. Moreover the colonies need to be protected from intense heat and incidentally at this time attack of bee enemies also increases. 
         Therefore, it is important that colonies do not become weak; are protected from bee enemies, have sufficient food stores (at least 5 kg/colony), are not disturbed frequently and protected from heat by providing shade and making freshly running water available in the vicinity of apiary. The colonies Should not remain brood less for longer duration and those becoming queen less are united or given anew queen from the reserve stock.
MANAGEMENT IN WINTER
Aims and objectives
After going through this unit, you will be able to :
• prepare colonies for successful wintering; and
• describe the method of preparation of supplementary feeding (Gupta and Rana, 1997).
Introduction
In autumn season, we learnt about as to how to start preparing colonies for wintering. After autumn season, colonies have good population of young bees with good queen and food stores. In this unit, you will come to know about special care which the colonies need particularly in cold areas or otherwise for successful overwintering.
ACTIVITIES OF BEES DURING WINTER
As discussed under summer activities, honeybees maintain brood comb temperature between 32 and 35° C whether it is hot temperature of summer or freezing temperature of winter. But the way, the bees maintain temperature during winter is altogether different. During winter in cold areas brood, rearing is stopped by bees but in cool/warmer areas, it is continuous process. The temperature in brood rearing area is maintained at about 34°C and the temperature as the outer layer of the cluster inside hive may be quite low. The colonies, which stop brood rearing due to cold, orm bee cluster when temperature drops below 14°C. The bee cluster becomes tighter as temperature falls further. The cluster helps in insulation and preventing heat loss. Inside the cluster, bees produce heat by muscular movements and by their metabolic processes for which they consume lot of honey for generating heat (Kaluza et al., 2017)
Honeybees can  remain confined to hive due to cold for months. During this confinement, the fecal matter are stored in the Seasonal and  rectum  as they can defecate only in flight. Whenever outside temperature is about 8°C or above, the bees go out for defecation. The bees can even go for foraging when temperature exceeds 13°C if food sources are available outside. The bees can over-winter successfully if the colonies are strong and have sufficient food stores. 
Protection from chilly winds
After preparing the colonies in fall (autumn) for wintering, protection should be provided to the colonies from winter by reducing the hive entrance, plugging all cracks and crevices in the hive and protecting the colonies from direct chilly winds. The hive entrance should never face north to avoid chilly winds entering the hive. It should face east-south direction so that entrance receives the earliest sun rays during winter. The colonies can also be protected from strong winds using natural wind breaks and the area should have good air drainage and maximum possible sunshine.
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Winter packing
In cold areas, winter losses to the tune of 15% have been reported from different parts of the world. Main reason for winter losses have been attributed to condition of the queen in the colony (queenlessness or failure of queen), lack of sufficient food stores, disease or poor protection from extreme winter conditions. Therefore, after giving due consideration for presence of young queen, good food stores and disease control, additional protection from cold is required which can be given in the form of winter packing. 
Honeybees use honey as source of energy for generating heat and to maintain temperature of 32-35°C in the brood area of the hive. For wintering, if insulation to hive is provided, it will help in reduction of store consumption and saving energy of bees. The type of insulation (light or heavy) depends upon the climatic zones with varying intensity of cold conditions (Mishra, 1995).
	.SI No
	Description of climatic zones
	Type of insulation

	1
	In areas where temperature does not fall below 10 C at any time of the year
	No insulation required

	2
	Areas having 3 cold months (December-February) with warm days, cold nights and frosty morning, with great fluctuations between minimum and maximum temperatures, e.g. as found in north Indian plains.
	Light insulation (4-5 cm)

	3
	Areas having 4 cold months (November-February) with more intense and frosty thickness days as found in lower hilly tracks.
	Insulation of 4-7.5 cm thickness

	4
	Areas with 5 cold months (Nov – Mar) with severe cold and several snow falls like in high hilly areas.
	Insulation of 6.5 to 10 cm on all the sides of hive


Packing of hive
Which type of colonies should be packed?
Only good colonies with young bees in large number and enough food stores are packed. To know as to what constitutes good colonies and sufficient food stores, we have to look into the severity of cold in the area where colonies are to be overwintered. In India, little care is given to the overwintering colonies resulting in poor performance in the coming spring. In other countries, where wintering of bee colonies is a major concern, specific recommendations are there for cold, temperate and warm regions. 
For cold areas, where temperature goes below- 6.7°C, wintering colony should have 10-15 frame bee strength with honey stores of 35-40 kg and about 3,200 cm- pollen area. In temperate regions where temperature falls between -4 to 7°C during winter, the colonies should have bee strength of 8-10 frames with 14-28 kg honey stores. In warm areas, where the average temperature exceeds 10° C in winter, food reserves of7-14 kg/colony have been recommended. Once these required conditions have been fulfilled, only then colonies are given winter packing.
The weak but healthy colonies are united to form colony of required strength for wintering otherwise though these colonies with ample food may survive winter but may not perform satisfactory in the coming spring season. As described earlier, in the warm areas, no insulation or packing of colonies is required. In other two categories viz. cold and temperate, packing is required for which different packing materials can be used.
Packing material
 
For packing colonies, straw, saw-dust, wood shavings, bean stalks or dry leaves, chopped rice or wheat straw can be used. Packing material should be dry since moisture will make it poor insulator. Packing can be given in the brood chamber beyond dummy board, as well as between inner and top cover. Strong colonies with young bees and good food stores, with proper packing need no care during winter and are opened only in spring.
Shifting of colonies to sunny places
In case the existing apiary site is not suitable due to shady area devoid of sun rays reaching the colonies, these can be shifted to an appropriate sunny site. But before shifting the colonies, all precautions required for moving colonies for short! long distance need to be taken  At the new site, hive entrance even in sunny areas should face east-south direction.
Supplementary feeding
Food of honeybees consists of nectar and pollen which bees store in abundance when available. During dearth period when blooming flora is not available, they use stored food for the welfare of the colony. Each colony during a year may require more than 60 kg of honey and 20-30 kg of pollen which is stored as per needs of the colonies. But when we are rearing bees for different hive products, their stores are removed for commercial purpose. To compensate these harvests of hive products, they are supplemented with feedings which meet their carbohydrate and protein requirements (Mishra, 1995).
The feedings given to supplement food stores of honeybee colonies constitute supplementary feedings. The colonies need supplementary feedings before winter as well as during other parts of the year but the aim of these feedings varies during different seasons and so the composition. It has been estimated that 10-20%of the colonies die due to starvation. Indication of starvation death is presence of dead workers with their heads in the combs cells as if searching for food.                     
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Feeding of Bees
When do the bees need feeding?
Colonies need feeding when they do not have sufficient stores in fall for wintering. Simulative feeding is required during spring as a stimulus to more brood forage and forgetting rearing. Similarly, feeding is also required when new colonies are being prepared. During drought period and even before honey flow, colonies may need feed when colonies are very strong.
For the past few years in the plains there have been foggy conditions during winter continuously for weeks and bees remain confined to their colonies even though sufficient flora is available outside. Even under such conditions, colonies need supplementary feedings. There have been reports of colonies death due to starvation under such conditions. Colonies dying of starvation can be identified by dead bees with their mouth head inside
empty comb cells.
What is the best food?
Unripe honey is the best food for bees. To substitute honey stores, sugar syrup can be fed to the needy colonies prepared from pure sugarcane as the sugar is more attractive to bees than even honey. For general feeding mixture of one part of sugar and one part water by volume is suitable. During simulative feeding in spring, dilute syrup (one part sugar and two parts water) can be given. Feeding during fall should be with concentrated sugar syrup prepared by dissolving two parts of sugar in one part of boiling water. Dry sugar can also be fed to the colonies. if bees fly freely and weather is warm. The sugar can be provided on the inner cover with its ventilation hole open. In addition to these different forms of feedings, the colonies can also be given sugar candy. To prepare sugar candy, 7.5 kg of table sugar and 1.5 kg glucose are dissolved in four cups of water by stirring and boiling until temperature of the syrup rises to 1160 C. The syrup is allowed to cool to 820 C and then beaten until thick. The candy is then poured into molds lined with wax paper. Feeding of sugar candy is done by placing cake of sugar on small strips of wood above cluster of bees and it is covered with paper to keep it warm if fed during winter (Mishra, 1995).
Type of feeder
The best feeding method is to provide sugar syrup in a feeder consisting of wide mouthed bottle or a tin can of about 2 kg capacity having 2-3 holes in the centre of lid These friction pail feeders after filling are inverted on top bars of brood chamber and covered with empty hive body. Sugar syrup can also be filled directly into the frames and given to the colonies. Another method is filling in division board feeder and placing next to side combs. 
In addition to honey, bees also need pollen to meet their protein requirements and rearing of brood. If pollen stores are not sufficient and fresh pollen is not available, colonies can be given stored pollen or pollen substitute/ pollen supplement. However, pollen collected from bee colonies during pollen flow period loses its attractiveness and nutrition with storage depending on storage conditions. On the other hand, pollen substitutes produced from different protein sources are more nutritive but their attractiveness to bees depending upon the formula. To make the protein diet more attractive, stored pollen is added which forms the pollen supplement.
Pollen substitute/pollen supplement
A large number of pollen substitutes have been used. To prepare the substitute patty, mix one part of this mixture in one part of cold sugar syrup (prepared by mixing two parts sugar in one part of hot water). Keep it overnight for proper penetration. For feeding, this patty is wrapped in wax paper punctured at several places and placed over top bars of combs in the brood chamber (each patty weighing about half kg). The soybean flour to be used must be treated to make anti metabolites free otherwise it would cause bee and brood mortality.
Another pollen substitute prepared by UHF, solan has been found more palatable as compared to the above described substitute. It is prepared by mixing 150 g fat free soybean flour with 150 g wheat flour to which 100 g of inactivated yeast (yeast killed at 60°C for half hour) is added. To make substitute patty, this mixture is kneaded into 400 ml cold sugar syrup prepared as described above. To increase its attractiveness, 20ml dark rum per 400g of the substitute is added. This substitute is fed by frame feeding method (Fig. 5.7) or on top bars of the combs.
Another, formula developed by PAU, Ludhiana, branded 'PAU Pollen substitute, has the following composition:
· Dried brewer's yeast 42 parts
· Dehusked gram 4 parts
· Skimmed milk powder
· Sugar solutions in water (1: 1)
To prepare this pollen substitute, the first three ingredients are finely ground and mixed together and then it is feed to the bees either following frame feeding method or is kneaded into the weight of sugar solution to make it a patty which is then wrapped in paper and feel by beeping the wrapped patty on top bars of brood combs. This formula is very effecting in augmenting brood rearing and its consumption can be further enhanced by adding bee collected pollen into it @ 10 % of the weight of the pollen substitute. Pollen supplement in which stored pollen is added to make it more attractive, can be prepared by mixing one part of pollen in three parts of fat free soybean flour and two parts of sugar syrup (prepared by dissolving two parts of sugar in one part of hot water). This is fed to the bees in a similar manner as described for pollen substitute  (Nelson et al., 2007)
 Sum up
For successful wintering of colonies as mentioned in the earlier unit, preparation of the colonies is started in autumn itself. Once the required conditions of the colonies to be overwintered have been fulfilled, care is taken to protect the colonies from extreme cold. Honeybees maintain their hive temperature during winter at the expense of honey stores by clustering and muscular movements. To help the bees, winter packing is given.
The thickness of winter packing depends on the level of cold conditions, areas having severe cold require thicker insulation as compared to those having less severe cold conditions. The colonies, are placed in sunny areas with hive entrances facing east-south direction. Before giving packing to the colonies required strength of bees is checked and quality of queen is also  to be assured. To provide winter food stores, heavy sugar feeding is done. If all the required management practices are followed properly, bees will overwinter successfully and show rapid built up in spring for collection of honey during honey flow season.
MANAGEMENT IN MONSOON SEASON
Aims and objectives
The aim of this unit is to make you familiar with the problems bees face during monsoon season and how to manage colonies during this testing time. After going through this unit, you will be able to:
• comprehend about the feeding the colonies during dearth period and prevent
colony loss due to different problems of monsoon season; and
• check robbing and absconding of the bee colonies.
Introduction
In the previous unit, management required during summer season were discussed Summer season is followed by monsoon when the colonieS in general are not very strong. During monsoon, high humidity and high te perature cause unfavourable conditions for bees. Sometimes, due to continuous ains, bees are confined to their hives for a longer period. Honeybees become lethargic and may develop dysentery. Attack of bee enemies is also more. The colonies need proper management to keep them in good condition (Pettis et al., 2011)
Activities of bees during monsoon season
As described earlier, bees maintain hive temperature and humidity inside the hive. But for this purpose, the colony stores are used which result in reduction of food store. Bees protect the colonies from attack of different enemies. In some areas, wasps are particularly the limiting factor. Colonies become weak and are prone to robbing. Very weak colonies may even abscond. The high humidity is lowered by expelling inside air fanning by the bees.
Management of colonies during Monsoon season
Management of Queen Less Colonies
Weak colonies which have lost their queens cannot replace their queens during monsoon season. A colony which has lost its queen becomes agitated and bees start fanning. Bees in such a colony start raising queen cells if there are fertilized eggs or young larvae. During this period due to absence of drones new virgin queen cannot mate even if raised by the colony. Such colonies are united with queen of right colonies using newspaper method. If a colony remains queen less for long duration the ovaries of workers start developing and workers start laying unfertilized eggs. Such workers are known as laying workers. The egg laying of workers can easily be differentiated from that of a mated queen. Workers lay many eggs irregularly in each cell as compared to single egg per cell by queen. Such colonies do not accept the introduced queen later on. Only drones emerge from these unfertilized eggs and that colony ultimately perishes. Eggs laid by laying workers. Many eggs in each cell and laid in irregular manner (Rusch et al., 2016)
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Other Management Required
During this period, workers rear brood only if sufficient food store is available. They neglect the eggs laid by the queen in absence of pollen and nectar/honey. At this time of the year, absence of brood in the colony needs to be avoided. Colonies which have no or a little brood should be fed with pollen substitute or pollen supplement along with dry sugar or sugar candy.
The attack of enemies like wax moth, mites and wasps is to be kept under control. The colonies require special care so as to prevent robbing and absconding of bees. The management practices during this season are aimed at the fourth basic principle of honeybee management mentioned in an earlier unit i.e. to prepare colonies to face any dearth and menace of bee enemies. Extra combs not covered by bees are removed and stored properly to prevent attack of wax moth.
Robbing and its Prevention
What is robbing?
Honeybees collect their food in the form of nectar and pollen of the flowers. But they are also attracted to any exposed sugary substance for fruit juices and even visit sweet meal shops. When the colony demands are high and food is scarce, scout bees (searcher bees; please see under duties of workers under a separate unit) search for any available source and even attack weak honeybee colonies for robbing. Once a scout bee is able to enter another colony for robbing and goes back to its hive with the stolen food, more bees from that colony get recruited to rob as bees have well developed communication system (Samuelson and Leadbeater, 2020)
What causes robbing?
Robbing is induced in the bees due to different reasons. Some of them are exposure of colonies for longer duration during examination, exposure/spillage of sugar syrup feed near apiary, careless feeding of weak colonies. Robbing is more during lean period when there is little nectar in the field. Weak colonies are more prone to robbing by the stronger ones. Many weak colonies even perish due to robbing.
How to know whether colonies are being robbed ?
In the initial stage of robbing only a few bees mostly the scouts/searchers who are searching food sources are involved in the process. But once communicated in their colonies about the source their number increases rapidly. At the hive entrances of the colonies, guard bees can be seen fighting with the robber bees who try to sneak in through hive entrances by force. 
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Robber bees become hairless and hence smooth, shiny and dark coloured due to repeated attack of guard bees. Robbing bees generally do not alight at the entrance boldly and face the guard bees with fear. The guard bees attack the robber as they are able to recognize them due to different body odour and flight behaviour as compared to returning foragers of its own colony. The robbing bees also try to sneak in the hive through cracks and crevices where there are no guards. This causes general unrest in the apiary and bees die in the fighting. Weak colonies that are being robbed may even abscond or submit to the attack and move to the robbing colonies with the food stores. However, some robbers become expert in the technique of stealing and acquire hive odour after entering quickly like normal forager and escapes attention of guard bees. Such robbing is difficult to detect in the apiary and it is known as progressive robbing (Williams et al., 2012)
Problems due to robbing:
• Disruption in working of colonies as more bees are employed for defending.
• Results in loss of honey stores of weak colonies being robbed.
• Death of bees in fighting and colonies may be lost.
• Transmission of bee disease and enemies from colonies being robbed to the robbing colonies and vice.
Prevention of robbing
It needs to be mentioned here that in nature there is hardly any incidence of robbing. But in the managed bee keeping, food stores are exposed to scout bees either while examining the colonies or feeding. For an attentive beekeeper robbing is not a problem. To prevent robbing some precautions are required which include examination of the colonies quickly during dearth period and not exposing combs of honey to the potential robbers.
During feeding spillage of sugar syrup near apiary should be avoided. Weak colonies are prone to robbing and such colonies are made strong by uniting weaker ones or by giving brood and bees from stronger colonies. The colonies should be fed in the late evening. For feeding appropriate feeding method should be adopted. Communal mass feeding in open being practiced by some beekeepers due to convenience should be discouraged. 
Control of robbing
If in spite of the precautions taken, the robbing is prevalent, then colonies are managed by reducing their hive entrances as guard bees will be able to prevent sneaking of potential robbers by guarding small entrance more efficiently. Cracks and crevices in the hive are closed.
Sprinkling of repellents like carbolic acid or kerosene at hive entrance or placing the grass soaked with these at the hive gate also confuses the robbers and discourage robbing. The colonies being robbed badly may be shifted to a new site few kilometers away.
Absconding
It is desertion in which the whole colony leaves abandon the hive. Before absconding, brood rearing is stopped by the bees and they consume all available food stores. But' if a colony deserts or absconds the hive due .to some disease, the bees leave 'behind brood as well as food. The absconding bees travel to far off areas in search of better resources. They may travel as much as 160km or even more. 
Causes of absconding
Main causes of absconding include shortage of food, severe attack of disease or enemies and frequent disturbances. Among the two hive bees, Apis cerana is more prone to absconding as compared to A. mellifera.
Management
The management to prevent absconding is described in details under a separate unit on specific management. But if the causes of absconding are understood properly, the management can easily be done by removing their causes.
Protection from Rainfall and High Humidity
In many areas, during monsoon bees remain confined to the hive due to continuous rains. High humidity with high temperature in the hive cause unfavourable conditions.
 Sometimes, due to heavy downpour or storm, large number of  foragers are lost resulting in reduction in colony strength. Apiary site where colonies have been kept should not be marshy where water stagnates. Similarly, areas having dense plantations where air stagnates should also be avoided. Colonies should be provided -, with proper ventilation and food stores so that even If bees remain confined to hive due to rains, they do not starve. 
As mentioned earlier, because of high .humidity, the feeding should be done either in the form of dry sugar or sugar candy, not the sugar syrup as it ferments rapidly if not consumed. The frames having moldy pollen or nectar stores should be removed from the hive. During sunny days in between the rains, top covers of the hives are removed for sometime to dry the moisture accumulated inside the colonies (Wu-Smart and Spivak, 2016)
Dearth Period Feeding
During monsoon period, the honey stores of most of the colonies fall quite short
and those colonies stripped heavily of their honey stores while extracting honey may be on the verge of starvation if not managed properly during the summer season. This may even lead to absconding resulting in total loss of bee colonies. Moreover this is the period when robbing instinct is also more among the colonies. Hence whenever the colonies are to be fed during monsoon either dry sugar or sugar candy should be used. Feeding is done late in the evening so that robbing tendency is taken care of.
All the cracks and crevices in the hive are closed. Very weak colonies should be given small quantity of feed which they can handle safely otherwise strong colonies may rob them. Ants also attack the weak colonies for food stores. In such cases hives are made ant proof by putting legs of the hive stand in (bowls having water) or placed on modified hive stand with provision for such protection so that ants do not crawl up to the hive .
The grass growing around the hives should also be removed otherwise ants will crawl up to the hive from grass blades touching the hive. Attack of wasps also increases after sugar feeding. Therefore, after sugar feeding during dearth period, wasp attack needs to be checked by killing the wasps visiting the apiary by flapping.
Sum up
After summer honey flow there is summer dearth followed by monsoon season. During monsoon period high humidity with high temperature makes bee uncomfortable. The colonies require proper ventilation and appropriate apiary site. Due to the dearth of bee forage, if the colonies do not have sufficient food stores they may even abscond deserting their hives.
This is the period when robbing tendency in bees increases and colonies need appropriate management. The colonies needing feeding are given dry sugar or sugar candy in place of sugar syrup. The attack of enemies like ants, wasps, wax moth is also kept under control by taking the required control measures.
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