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Original Research Article

Nutritional aspects of pollen diets and evaluation of the acceptance of pollen diets by honey bees
Abstract
The exotic honeybee Apis mellifera L. provides highly valued pollination services for a wide variety of agricultural crops and ranks as the single pollinator for crops most frequently worldwide. In Himachal Pradesh, bee keeping relies on the migration of bee colonies to other states by beekeepers, particularly during winters, due to the scarcity of bee flora. Thus, to keep honeybee colonies strong during dearth periods, indigenous alternative pollen sources need to be evaluated as a part of good management practices for beekeeping. The studies were carried out at the experimental farm and laboratory of Apiculture of the Department of Entomology, Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan (H.P.) from 2020--2021. Various ingredients, such as defatted soya flour, wheat flour, yeast, gram powder, skim milk, various grain flour, sugar, honey, and water, were used. These mixtures were used at different ratios to evaluate their influence on colony parameters, e.g., the brood area, honey store, pollen store, and honeybee-strength of A. mellifera. The colonies were fed various pollen diets via the frame feeding method at 14-day intervals during the rainy-autumn and spring-summer seasons.
Keywords: Apis mellifera, Pollination, Pollen substitutes, Pollen diets, Hive bees.
Introduction
The honeybee A. mellifera is the most common pollinator of crops globally and provides highly valued pollination services for a wide range of agricultural crops (Hung et al. 2018). A. mellifera is native to western Asia, Africa, and Europe. Since the 17th century, when humans first introduced A. mellifera to other continents, it has spread to East Asia, Australia, North America, and South America. Approximately one million native honeybee (A. cerana) and European bee (A. mellifera) colonies exist presently. Owing to its high output, A. mellifera beekeeping is focused in majority areas throughout the nation. It has extended to Punjab, Himachal Pradesh, and Jammu also.

Like all living things, honeybees need water, proteins, carbohydrates, minerals, fats, lipids, vitamins, and other nutrients for healthy growth and development. The gathering of nectar, pollen, and water provides the necessary nutrients for these diets. Honeybees gather nectar from floral or extrafloral nectarine-rich blooms, which meets their needs for carbohydrates. Proteins, minerals, lipids, and vitamins are all provided by the pollen that honeybees collect from a variety of flowering plants. Honeybees exclusively consume pollen, which also provides all the essential lipids, vitamins, and minerals for a bee colony's healthy growth and development, as their primary source of protein. 
It has been reported that 10 to 20% of colonies per year perish from malnutrition. Different types of pollen substitutes are used to feed honeybee colonies during floral dearth, viz., powdered skim milk, soybean products, brewer’s yeast, fish meal and meat scraps (Shehata 2016).
A diet composed of soybean flour supplemented with vitamin B complex and methionine was found to be the best diet for strengthening colonies (Saleem et al. 2003). Additionally, honeybee colonies supplemented with pollen substitutes such as soybean flour, maize flour, and wheat flour have been reported to contain greater brood areas than those not supplied with pollen substitutes (Castagmino et al. 2004). Yasin (2009) evaluated various flours, viz., Arhar, Maize, Rice, Wheat, Soyabean, Bajra and Gram, as pollen substitutes and evaluated the availability of pollen resources for A. mellifera. Pollen substitutes must be palatable and digestible to bees and should satisfy the nutritional requirements of honey bees. It should have a proper taste and texture so that it is consumed by bees in optimal amounts (Saffari et al. 2010). Soy flour is also acceptable as a protein feed for bees (Dodologlu and Emsen 2007; Pande et al. 2011). During lien periods (June--July), beekeepers often feed honey bee colonies with pollen supplements such as defatted soybean, maize and gram flour when natural pollen supplies are not sufficient to promote colony development and health (Saffari et al. 2010; Rashid et al. 2013).

The high cost, lack of protein quality or other nutritional requirements, presence of toxic or pathogenic agents, and poor palatability of the many components utilized in the creation of pollen substitution meals are common problems. Commercially produced honeybee pollen has inferior nutritional value and is more expensive than raw pollen. Therefore, the primary need of beekeepers is the development of an affordable and tolerable pollen substitute diet, especially in developing nations where summers are extremely harsh and dry, where there is a floral shortage coupled with high temperatures, and where there are frequent pests, predators, and enemies of honeybees (Sihag and Gupta 2013).
Materials and methods
The experiment was conducted at the Apiculture Research Experimental Farm, which is located at an altitude of 1256 amsl, latitude of 35.30°N and longitude of 77.70°E and represents the midhill zone of Himachal Pradesh (India) from 2020--2021. The effects of different pollen diets were observed. The composition and preparation of different pollen substitutes and diets are described in Table 1. Data on the amount of diet consumed by A. mellifera within 14 days of feeding every month on a daily basis were collected to study the acceptance of pollen-containing diets by A. mellifera. The difference between the initial and final weights was recorded as the amount of food consumed at the end of the 14-day period, and the amount of food consumed every fortnight was determined
. Additionally, the chemical compositions of the pollen-containing diets were also analysed via standard methods. The chemical parameters analysed were crude protein (AOAC, 2012), moisture content (Rangana, 2009), crude fat (AOAC, 2012), sugars (reducing and total sugars) (Lane and Eynon, 1923), ash content, crude fibre content and carbohydrate content (Rangana, 2009). The data recorded for various parameters were statistically analysed via MS Excel and OPSTAT (completely randomized design, factorial).
Table 1. Composition of pollen diets

	S.No.
	Treatments
	Composition
	Preparation of diet

	1.
	Pollen substitute 1
	Defatted soya flour = 150 g; Wheat flour = 150 g; Deactivated yeast = 100 g; Sugar = 266 g; Water = 134 ml (Total = 800 g + 40 ml Rum)
	Defatted soy flour (DSF) and wheat flour was mixed in equal parts by weight. In separate beaker, a mixture of approximately two parts of sugar (266 g) and one part of water (134 ml) was prepared and mixed with the previous mixture. The kneaded pollen substitute was kept overnight for proper penetration of sugar in the mixture. To make the feed more attractive to bees 40 ml “dark rum” was added to 800 g of substitute before feeding. 200 g of this substitute was filled in bee frames and one frame was given to each colony by using frame feeding method.

	2
	Pollen substitute 2
	Yeast (42%) = 336 g; Gram Powder (4%) = 32 g; Skim milk (4%) = 32 g; Sugar = 200 g; Water = 200 ml
(Total = 800 g)
	800 g of Pollen substitute 2 diet was prepared by mixing 32 g each of gram powder and skim milk, 336 g of yeast which were further mixed with an equal amount of 200 g sugar and 200 ml water. The mixture was kept as such for approximately 2 hours. 200 g of this pollen substitute diet was filled in the bee frame and one frame was given to each colony by using frame feeding method.

	3.
	Pollen substitute 3
	Various grain flour (3%) =150 g; Skim milk (3%) =150 g; Dried yeast (2%) =100 g; Honey (8%) = 400 g
(Total = 800 g)
	The diet consisted of various grain flour (multigrain atta, 150 g), skim milk powder (150 g), dried yeast (100 g) and honey (400 g), all these ingredients were mixed. The mixture was kept as such for 3-4 hours. 200 g of this substitute was filled in the bee frame and one frame was given to each colony by using frame feeding method.


	4.
	Pollen supplement
	Pollen 55-60% + Honey (45-40%)
	Pollen supplement diet pollen was collected from A. mellifera colonies by installing pollen trap at the entrance of bee colonies. The collected corbicular pollen was stored in deep freezer (-17°C). Mixture of honey and pollen with 55-60% of pollen was prepared. 200 g of pollen supplement was filled in the frame and one frame was given to each colony using frame feeding method.

	5.
	Control
	
	No artificial pollen diet was given.
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Fig. 1: Feeding of pollen diets to bee colonies via the frame feeding method
CHEMICAL COMPOSITION OF POLLEN DIETS

The chemical compositions of the pollen-containing diets were analysed via standard methods. The chemical parameters analysed were as follows: crude protein content, moisture content, crude fat content, sugars (reducing and total sugars), ash content, crude fibre content and carbohydrate content.

1. Estimation of crude protein (%)

The crude protein content was determined via the method of AOAC (2012) via a semiautomatic instrument, i.e., KjelTRON (KDIGB 6 M & KjelDISTEA). The appearance of a clear bluish green color indicated the completion of digestion. The crude protein content was calculated by multiplying the percentage of nitrogen by a factor of 6.25. A parallel blank was run to eliminate error.
	Nitrogen (%) =
	(Sample titre- Blank titre) × Normality of HCl × 14
	× 100

	
	                Weight of sample × 1000
	


Crude protein (%) = % of nitrogen × 6.25

2. Estimation of moisture content (%)

The moisture content was estimated by drying the weighed sample to a constant weight in a hot air oven at 70 ± 2°C. The dried sample was then cooled to room temperature in a desiccator before weighing (Ranganna 2009). The moisture percentage was calculated as follows:

	Moisture (%)
	=
	(Weight of fresh sample - Weight of dried sample)
	(
	100

	
	
	Weight of fresh sample
	
	


3. Estimation of crude fat (%)


Fat content was determined via the method of AOAC (2012) via an automatic Sox-Tron fat extraction system (Model: Sox-2 version 0.1). The fat content was calculated via the following formula:

	Crude fat (%) =
	W2-W1
	x 100

	
	W
	


where:


W1
= 
Empty weight of collection vessels


W2
= 
Final weight of collection vessels


W
= 
Initial weight of sample

4. Estimation of sugars (%)

4.1 Reducing sugars (%)
The reducing sugar content was estimated via the Lane and Eynon (1923) volumetric method by using Fehling’s A and Fehling’s B solutions with methylene blue as an indicator. The appearance of a brick red precipitate was noted as the endpoint. Reducing sugars were estimated as percentages and calculated via the following formula:

Reducing sugars (%) =  × 100

where factor = 0.05

4.2 Total sugars (%)

The total sugar content was estimated via the Lane and Eynon (1923) volumetric method by titrating the prepared sample. After hydrolysis with citric acid (5 g citric acid to 50 mL clarified solution), the sample was heated for 10 minutes for complete inversion of sugars (Ranganna 2009). The total sugars were estimated as percentages and calculated as follows:

Total sugars (%) = × 100

where factor = 0.05
5. Estimation of ash content (%)
 Total ash was determined gravimetrically by taking the known weight of fresh and dried samples in tarred silica crucibles given by Ranganna (2009). The ash content of the samples was calculated and expressed as a percentage on a fresh weight basis as follows:
Weight of ash

Ash (%) = _________________________________   x   100

…………Weight of sample taken

6. Estimation of crude fibre (%)

Crude fibre estimation was performed via the FibroTRON-FRB-2 instrument methodology (Ranganna 2009). The percentage of crude fibre was calculated via the following formula:

	Crude fibre (%) =
	W2-W1
	x 100

	
	W
	


7. Estimation of carbohydrate (%)


The total carbohydrate content as a percentage dry weight basis was determined by mathematically determining the % moisture, % ash content, % crude protein and % crude fat parameters and then deducting them from 100 (Ranganna 2009) as follows:

Total carbohydrate content = 100 - (% moisture content + % ash content + % crude protein + % crude fat).

Results and Discussion
In the spring–summer season, 2021 A. mellifera preferentially consumed Pollen supplement (100%), followed by Pollen substitute 3 (91.40%), Pollen substitute 1 (87.81%) and Pollen substitute 2 (80.62%) (Fig. 1).
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Fig. 2 Percent diet consumption of pollen by A. mellifera during different seasons

The consumption of all the diets was higher in the spring–summer season than in the rainy–autumn season, except for the pollen supplement, which was fully utilized in both seasons. As evident from the results presented above, diet T4 (Pollen supplement) was completely consumed earlier, followed by T3 (Pollen substitute 3). These results support the previous findings of Kumari and Kumar (2020), who reported that A. mellifera completely consumed bee support (defatted soy flour, brewer’s yeast, parched grams, spy protein hydrolysate, and sugar) (100%) from May--July. These results are consistent with the findings of Islam et al. (2020), who reported that a diet that included soybean flour was consumed the most (71.90 g) from June to October 2018 by A. mellifera.
The present observations contrast with the findings of Mahfouz (2016), who reported the maximum consumption rate of defatted soyean flour by A. mellifera in the winter season. These findings are also supported by the reported diets consisting of soya flour-1part, brewer’s yeast-1part, soya protein hydrolysate-1part, sugar-1part, and glucose-1part, which have also been shown to be best for A. mellifera during the dearth period, i.e., April–September (Kumar and Agrawal, 2014). Ger chickpea was consumed the most (83.9%) by A. mellifera colonies during the dearth period of June--October (Pande and Karnatak, 2014). In the present study, full consumption (100%) of pollen supplement was recorded, which supports the findings of Dodologlu and Emsen (2007), who also recorded complete feed consumption of a diet consisting of honey and pollen cake when provided as supplementary feed for A. mellifera during the spring season.

Table 2. Chemical compositions of various pollen diets for Apis mellifera L.
	Treatment
	Moisture (%)
	Ash (%)
	Crude fibre (%)
	Crude protein (%)
	Crude fat (%)
	Carbohydrate (%)
	Reducing sugars (%)
	Total sugars (%)

	T1
	9.44
	1.55
	28.57
	29.02
	4.32
	55.71
	16.33
	23.64

	T2
	8.57
	1.26
	20.53
	23.99
	2.99
	63.18
	12.50
	42.95

	T3
	10.69
	1.46
	24.49
	27.24
	5.32
	55.26
	28.33
	50.33

	T4
	13.31
	3.54
	14.53
	30.55
	2.35
	50.24
	31.33
	35.13

	T5
	11.01
	2.48
	13.07
	33.72
	1.97
	50.80
	20.85
	39.99

	CD (0.05)
	NS
	NS
	8.35
	8.43
	2.29
	NS
	2.93
	5.32


The chemical composition of the pollen substitute and pollen supplement diets was also studied (Table 2). The moisture content in the various treatments varied from 8.57% to 13.31%, with no significant difference among the diets. The ash content varied from 1.26% to 3.54%. The highest crude fibre content was found in T1 (28.57%), which was statistically at par with T3 (24.49%) and T2 (20.53%), whereas the lowest crude fibre content was found in T5 (13.07%), which was statistically at par with T4 (14.53%). The highest crude protein content was found in T5 (33.72%), which was statistically at par with T4 (30.55%), T1 (29.02%) and T3 (27.24%), whereas the lowest crude protein content was found in T2 (23.99%). The highest crude fat content was found in T3 (5.32%), which was statistically at par with T1 (4.32%), whereas the lowest crude protein content was found in T5 (1.97%), which was statistically at par with T2 (2.99%) and T4 (2.35%).
The total carbohydrate content varied from 50.24% (pollen supplement) to 63.18% (pollen substitute 2), with no significant effect among the pollen diets. The percentage of reducing sugars was significantly greater in T4, the pollen supplement (31.33%), and the lowest percentage of reducing sugars was found in T4, the pollen supplement (14.53%). In contrast, total sugars were statistically highest in T3, Pollen substitute 3 (50.33%), and lowest in T1, Pollen substitute 1 (23.64%).

Chalmers (1980) reported an average moisture content of 7.7%-0.5% in pollen substitute diets. The observation of the crude protein content (23.99% to 33.72%) supports the previous findings of Zheng et al. (2014), where the dietary protein content ranged from 29.5%-34.0% in pollen diets, and this protein content was recommended to maximize the reproduction rate of honey bee colonies in early spring. Li et al. (2012) fed a pollen substitute diet consisting of protein levels ranging from 15–35% and reported that dietary protein of 30–35% is optimal for the colony development of A. mellifera, which is supported by the findings of the present study, where a statistically high protein content of 33.72% was recorded in Corbicular pollen compared with other diets. The ash content (mineral content) varied from 1.26–3.54% in the present investigations, and ash contents of 3.54% and 2.48% were recorded in the pollen supplement and corbicular pollen, respectively. An ash content of 2.5–6.5% has also been reported for plant pollen (Herbert and Shimanuki, 1978), and further addition of 1% pollen ash to an artificial honey bee diet increased brood rearing.

CONCLUSION
Pollen substitutes, viz., the UHF Solan pollen substitute, PAU pollen substitute, Pant Nagar pollen substitute and pollen supplement, were evaluated for consumption. All three pollen substitutes were accepted by A. mellifera colonies, and the consumption rate within 14 days ranged from 80.62% to 97.65% during both seasons. Chemical analysis of the pollen substitute, pollen supplement and corbicular pollen revealed that the contents of crude fibre, crude protein, crude fat, reducing sugars and total sugars ranged from 13.07% to 28.57%, 23.99% to 33.72%, 1.97% to 5.32%, 12.50% to 31.33% and 23.64% to 50.33%, respectively. However, no significant differences were observed among the different diets with respect to moisture content, ash content or carbohydrate content. On the basis of the results of the present study, various pollen substitutes had positive effects on the colony parameters and honey stores of A. mellifera compared with those of the control.
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										10		200		200		200		200																				4		190		180		181		176																								4		132		188		188		155		165.75																		4		133		189		188		156																								6		155		141		163		153																								6		158		162		163		157																								6		171		183		169		162																										6		200		200		200		200

										12		200		200		200		200																				6		200		200		200		200																								6		200		197		200		200		199.25																		6		200		197		200		200																								8		177		153		200		173																								8		200		200		200		200																								8		200		200		200		200																										8		200		200		200		200

										14		200		200		200		200																				8		200		200		200		200																								8		200		200		200		200		200																		8		200		200		200		200																								10		200		200		200		200																								10		200		200		200		200																								10		200		200		200		200																										10		200		200		200		200

																																						10		200		200		200		200																								10		200		200		200		200		200																		10		200		200		200		200																								12		200		200		200		200																								12		200		200		200		200																								12		200		200		200		200																										12		200		200		200		200

																																						12		200		200		200		200																								12		200		200		200		200		200																		12		200		200		200		200																								14		200		200		200		200																								14		200		200		200		200																								14		200		200		200		200																										14		200		200		200		200

																																						14		200		200		200		200																								14		200		200		200		200		200																		14		200		200		200		200

								Analysis of Variance Table																												Analysis of Variance Table																																Analysis of Variance Table																												Analysis of Variance Table																																Analysis of Variance Table																																		Analysis of Variance Table																														Analysis of Variance Table																																		Analysis of Variance Table

								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

								Factor A		3		42,441.89		14,147.30		97.308		0																		Factor A		3		36,797.18		12,265.73		63.84		0																						Factor A		3		41,852.31		13,950.77		87.762		0																		Factor A		3		35,588.74		11,862.91		61.912		0																						Factor A		3		59,522.67		19,840.89		236.226		0																								Factor A		3		78,665.32		26,221.77		168.178		0																				Factor A		3		88,318.07		29,439.36		476.383		0																								Factor A		3		143,562.96		47,854.32		767.606		0

								Factor B		6		207,546.93		34,591.16		237.925		0																		Factor B		6		232,811.36		38,801.89		201.955		0																						Factor B		6		225,023.43		37,503.91		235.931		0																		Factor B		6		231,872.23		38,645.37		201.688		0																						Factor B		6		279,662.55		46,610.43		554.945		0																								Factor B		6		295,844.55		49,307.43		316.242		0																				Factor B		6		281,859.23		46,976.54		760.167		0																								Factor B		6		214,933.34		35,822.22		574.606		0

								Intraction A X B		18		25,454.36		1,414.13		9.727		0																		Intraction A X B		18		29,949.57		1,663.87		8.66		0																						Intraction A X B		18		25,707.50		1,428.19		8.985		0																		Intraction A X B		18		29,842.70		1,657.93		8.653		0																						Intraction A X B		18		8,645.02		480.279		5.718		0																								Intraction A X B		18		17,046.80		947.045		6.074		0																				Intraction A X B		18		15,544.55		863.586		13.974		0																								Intraction A X B		18		18,057.73		1,003.21		16.092		0

								Error		84		12,212.50		145.387																						Error		84		16,139.00		192.131																										Error		84		13,352.75		158.961																						Error		84		16,095.25		191.61																										Error		84		7,055.25		83.991																												Error		84		13,097.00		155.917																								Error		84		5,191.00		61.798																												Error		84		5,236.75		62.342

								Total		111		287,655.68																								Total		111		315,697.11																												Total		111		305,935.99																								Total		111		313,398.92																												Total		111		354,885.49																														Total		111		404,653.68																										Total		111		390,912.86																														Total		111		381,790.78

								Two Way Mean Table																												Two Way Mean Table																																Two Way Mean Table																												Two Way Mean Table																																Two Way Mean Table																																		Two Way Mean Table																														Two Way Mean Table																																		Two Way Mean Table

										B1		B2		B3		B4		B5		B6		B7		Mean A														B1		B2		B3		B4		B5		B6		B7		Mean A																		B1		B2		B3		B4		B5		B6		B7		Mean A														B1		B2		B3		B4		B5		B6		B7		Mean A																		B1		B2		B3		B4		B5		B6		B7		Mean A																				B1		B2		B3		B4		B5		B6		B7		Mean A																B1		B2		B3		B4		B5		B6		B7		Mean A																				B1		B2		B3		B4		B5		B6		B7		Mean A

								A1		48		114.5		122.75		133.75		184		193		198.75		142.107												A1		40.5		75.25		106		132.25		161.5		181		190.25		126.679																A1		39.75		73.25		102.25		131		158.5		172.75		185.75		123.321												A1		41.5		76.25		107		133.25		162.5		182		191.25		127.679																A1		23.25		47		76.25		116		137.25		160		179.25		105.571																		A1		20.5		40		69		101.25		132.25		153.75		178.5		99.321														A1		22.75		41		77.5		115.75		137		159.75		180.25		104.857																		A1		19		40.5		70.5		101.75		123.75		148.75		164.5		95.536

								A2		32.75		75		123.75		142		185.5		193.25		198.25		135.786												A2		87.25		122		140.5		148		160.25		176.75		182.75		145.357																A2		80.75		116.5		134		151.25		163		170.25		178.25		142												A2		88.25		123		141.5		149		161.25		177.75		183.75		146.357																A2		20.5		40.25		74		104		123.5		142.5		165.5		95.75																		A2		20.5		40.25		74		104		123.5		142.5		155.75		94.357														A2		20.75		40.75		68.75		103.25		126.75		141.75		169.75		95.964																		A2		21.5		38		68.25		96		119.5		134.75		154		90.286

								A3		87.25		146		173		182.5		194.25		198		200		168.714												A3		33.75		77		115		148.5		168.5		184.25		192.75		131.393																A3		36.25		77		115		148.5		165.75		180.5		192		130.714												A3		34.75		78		116		149.5		169.5		185.25		193.75		132.393																A3		37.25		72		94.75		113.75		133.5		159.75		187		114																		A3		26.75		50.25		72.75		102.5		122		156		187.5		102.536														A3		25.75		52.25		90.5		109		122.5		156.5		184.5		105.857																		A3		29		56		82.25		105.75		122.25		151		172.25		102.643

								A4		110.25		179.5		195.5		200		200		200		200		183.607												A4		47.5		165.75		199.25		200		200		200		200		173.214																A4		52.5		165.75		199.25		200		200		200		200		173.929												A4		48.5		166.5		199.25		200		200		200		200		173.464																A4		54.75		110		153		175.75		200		200		200		156.214																		A4		47.5		109.5		160		200		200		200		200		159.571														A4		63.75		130.25		171.25		200		200		200		200		166.464																		A4		96		151.5		200		200		200		200		200		178.214

								Mean B		69.563		128.75		153.75		164.563		190.938		196.063		199.25														Mean B		52.25		110		140.188		157.188		172.563		185.5		191.438																		Mean B		52.313		108.125		137.625		157.688		171.813		180.875		189														Mean B		53.25		110.938		140.938		157.938		173.313		186.25		192.188																		Mean B		33.938		67.313		99.5		127.375		148.563		165.563		182.938																				Mean B		28.813		60		93.938		126.938		144.438		163.063		180.438																Mean B		33.25		66.063		102		132		146.563		164.5		183.625																				Mean B		41.375		71.5		105.25		125.875		141.375		158.625		172.688

								TABLE OF SEM,SED AND C.D.																												TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.																												TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.																																		TABLE OF SEM,SED AND C.D.																														TABLE OF SEM,SED AND C.D.																																		TABLE OF SEM,SED AND C.D.

								Factors		C.D.		SE(d)		SE(m)																						Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)																						Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)																												Factors		C.D.		SE(d)		SE(m)																								Factors		C.D.		SE(d)		SE(m)																												Factors		C.D.		SE(d)		SE(m)

								Factor(A)		6.42		3.223		2.279																						Factor(A)		7.38		3.705		2.62																										Factor(A)		6.713		3.37		2.383																						Factor(A)		7.37		3.7		2.616																										Factor(A)		4.88		2.449		1.732																												Factor(A)		6.648		3.337		2.36																								Factor(A)		4.186		2.101		1.486																												Factor(A)		4.204		2.11		1.492

								Factor(B)		8.493		4.263		3.014																						Factor(B)		9.763		4.901		3.465																										Factor(B)		8.88		4.458		3.152																						Factor(B)		9.75		4.894		3.461																										Factor(B)		6.455		3.24		2.291																												Factor(B)		8.795		4.415		3.122																								Factor(B)		5.537		2.779		1.965																												Factor(B)		5.561		2.792		1.974

								Factor(A X B)		16.986		8.526		6.029																						Factor(A X B)		19.526		9.801		6.931																										Factor(A X B)		17.761		8.915		6.304																						Factor(A X B)		19.5		9.788		6.921																										Factor(A X B)		12.91		6.48		4.582																												Factor(A X B)		17.59		8.829		6.243																								Factor(A X B)		11.074		5.559		3.931																												Factor(A X B)		11.123		5.583		3.948

								Analysis of Variance Table																												Analysis of Variance Table																																Analysis of Variance Table																												Analysis of Variance Table																																Analysis of Variance Table																																		Analysis of Variance Table																														Analysis of Variance Table																																		Analysis of Variance Table

								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

								Factor A		3		91.424		30.475		73.219		0																		Factor A		3		64.887		21.629		35.07		0																						Factor A		3		75.619		25.206		64.831		0																		Factor A		3		62.792		20.931		34.722		0																						Factor A		3		136.146		45.382		162.05		0																								Factor A		3		175.151		58.384		96.837		0																				Factor A		3		196.381		65.46		293.909		0																								Factor A		3		315.897		105.299		366.902		0

								Factor B		6		446.564		74.427		178.82		0																		Factor B		6		555.111		92.518		150.01		0																						Factor B		6		524.573		87.429		224.869		0																		Factor B		6		546.967		91.161		151.227		0																						Factor B		6		751.614		125.269		447.311		0																								Factor B		6		839.145		139.858		231.972		0																				Factor B		6		780.494		130.082		584.053		0																								Factor B		6		626.364		104.394		363.749		0

								Intraction A X B		18		66.328		3.685		8.853		0																		Intraction A X B		18		72.536		4.03		6.534		0																						Intraction A X B		18		58.078		3.227		8.299		0																		Intraction A X B		18		71.418		3.968		6.582		0																						Intraction A X B		18		22.216		1.234		4.407		0																								Intraction A X B		18		33.332		1.852		3.071		0.00027																				Intraction A X B		18		38.45		2.136		9.591		0																								Intraction A X B		18		55.541		3.086		10.752		0

								Error		84		34.962		0.416																						Error		84		51.807		0.617																										Error		84		32.659		0.389																						Error		84		50.636		0.603																										Error		84		23.524		0.28																												Error		84		50.644		0.603																								Error		84		18.709		0.223																												Error		84		24.108		0.287

								Total		111		639.278																								Total		111		744.341																												Total		111		690.929																								Total		111		731.813																												Total		111		933.5																														Total		111		1,098.27																										Total		111		1,034.03																														Total		111		1,021.91

								Two Way Mean Table																												Two Way Mean Table																																Two Way Mean Table																												Two Way Mean Table																																Two Way Mean Table																																		Two Way Mean Table																														Two Way Mean Table																																		Two Way Mean Table

										B1		B2		B3		B4		B5		B6		B7		Mean A														B1		B2		B3		B4		B5		B6		B7		Mean A																		B1		B2		B3		B4		B5		B6		B7		Mean A														B1		B2		B3		B4		B5		B6		B7		Mean A																		B1		B2		B3		B4		B5		B6		B7		Mean A																				B1		B2		B3		B4		B5		B6		B7		Mean A																B1		B2		B3		B4		B5		B6		B7		Mean A																				B1		B2		B3		B4		B5		B6		B7		Mean A

								A1		6.934		10.745		11.119		11.608		13.601		13.928		14.133		11.724												A1		6.425		8.641		10.275		11.533		12.746		13.489		13.829		10.991																A1		6.37		8.542		10.11		11.482		12.627		13.17		13.664		10.852												A1		6.503		8.7		10.324		11.577		12.785		13.526		13.865		11.04																A1		4.887		6.857		8.768		10.812		11.752		12.687		13.424		9.884																		A1		4.626		6.285		8.322		10.001		11.531		12.435		13.395		9.513														A1		4.835		6.445		8.844		10.795		11.744		12.678		13.462		9.829																		A1		4.405		6.381		8.412		10.127		11.166		12.236		12.864		9.37

								A2		5.516		8.677		11.095		11.926		13.653		13.937		14.116		11.274												A2		9.338		11.07		11.881		12.194		12.693		13.332		13.555		12.009																A2		9.022		10.832		11.611		12.322		12.797		13.079		13.385		11.864												A2		9.392		11.115		11.923		12.235		12.732		13.369		13.592		12.051																A2		4.599		6.357		8.635		10.244		11.155		11.975		12.902		9.409																		A2		4.599		6.357		8.635		10.244		11.155		11.975		12.516		9.354														A2		4.629		6.43		8.304		10.204		11.301		11.942		13.065		9.411																		A2		4.722		6.215		8.319		9.847		10.975		11.65		12.449		9.168

								A3		9.394		12.113		13.188		13.545		13.973		14.107		14.177		12.928												A3		5.849		8.816		10.759		12.218		13.016		13.608		13.919		11.17																A3		6.091		8.816		10.759		12.218		12.911		13.47		13.892		11.165												A3		5.936		8.873		10.805		12.259		13.055		13.645		13.955		11.218																A3		6.155		8.522		9.78		10.71		11.592		12.676		13.71		10.449																		A3		5.206		6.993		8.483		10.158		11.088		12.529		13.729		9.741														A3		5.154		7.288		9.559		10.485		11.109		12.549		13.619		9.966																		A3		5.354		7.499		9.104		10.327		11.1		12.327		13.162		9.839

								A4		10.528		13.426		14.017		14.177		14.177		14.177		14.177		13.526												A4		6.61		12.88		14.151		14.177		14.177		14.177		14.177		12.907																A4		7.207		12.88		14.151		14.177		14.177		14.177		14.177		12.992												A4		6.699		12.909		14.151		14.177		14.177		14.177		14.177		12.924																A4		7.45		10.532		12.406		13.28		14.177		14.177		14.177		12.314																		A4		6.94		10.508		12.688		14.177		14.177		14.177		14.177		12.407														A4		8.01		11.455		13.121		14.177		14.177		14.177		14.177		12.757																		A4		9.845		12.344		14.177		14.177		14.177		14.177		14.177		13.297

								Mean B		8.093		11.24		12.355		12.814		13.851		14.037		14.151														Mean B		7.056		10.352		11.766		12.531		13.158		13.652		13.87																		Mean B		7.172		10.268		11.658		12.55		13.128		13.474		13.779														Mean B		7.132		10.399		11.801		12.562		13.187		13.68		13.897																		Mean B		5.773		8.067		9.897		11.261		12.169		12.879		13.554																				Mean B		5.343		7.536		9.532		11.145		11.988		12.779		13.454																Mean B		5.657		7.905		9.957		11.415		12.083		12.837		13.581																				Mean B		6.082		8.11		10.003		11.12		11.855		12.598		13.163

								TABLE OF SEM,SED AND C.D.																												TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.																												TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.																																		TABLE OF SEM,SED AND C.D.																														TABLE OF SEM,SED AND C.D.																																		TABLE OF SEM,SED AND C.D.

								Factors		C.D.		SE(d)		SE(m)																						Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)																						Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)																												Factors		C.D.		SE(d)		SE(m)																								Factors		C.D.		SE(d)		SE(m)																												Factors		C.D.		SE(d)		SE(m)

								Factor(A)		0.343		0.172		0.122																						Factor(A)		0.418		0.21		0.148																										Factor(A)		0.332		0.167		0.118																						Factor(A)		0.413		0.208		0.147																										Factor(A)		0.282		0.141		0.1																												Factor(A)		0.413		0.208		0.147																								Factor(A)		0.251		0.126		0.089																												Factor(A)		0.285		0.143		0.101

								Factor(B)		0.454		0.228		0.161																						Factor(B)		0.553		0.278		0.196																										Factor(B)		0.439		0.22		0.156																						Factor(B)		0.547		0.275		0.194																										Factor(B)		0.373		0.187		0.132																												Factor(B)		0.547		0.275		0.194																								Factor(B)		0.332		0.167		0.118																												Factor(B)		0.377		0.189		0.134

								Factor(A X B)		0.909		0.456		0.323																						Factor(A X B)		1.106		0.555		0.393																										Factor(A X B)		0.878		0.441		0.312																						Factor(A X B)		1.094		0.549		0.388																										Factor(A X B)		0.745		0.374		0.265																												Factor(A X B)		1.094		0.549		0.388																								Factor(A X B)		0.665		0.334		0.236																												Factor(A X B)		0.755		0.379		0.268

																																																																																																																																																																																																																																		2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS		Mean

																																																																																																																																2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS		Mean																				2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS		Mean																2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS		Mean																		T1		19		40.5		70.5		101.75		123.75		148.75		164.5		95.536

																																				Cumulative consumption of diets at different days																																																														2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS		Mean														T1		23.25		47		76.25		116		137.25		160		179.25		105.571																		T1		20.5		40		69		101.25		132.25		153.75		178.5		99.321														T1		22.75		41		77.5		115.75		137		159.75		180.25		104.857																				4.405		6.381		8.412		10.127		11.166		12.236		12.864		9.37

						Treatment		Cumulative consumption of diets at different days																												2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS																																																T1		41.5		76.25		107		133.25		162.5		182		191.25		127.679																4.887		6.857		8.768		10.812		11.752		12.687		13.424		9.884																				4.626		6.285		8.322		10.001		11.531		12.435		13.395		9.513																4.835		6.445		8.844		10.795		11.744		12.678		13.462		9.829																		T2		21.5		38		68.25		96		119.5		134.75		154		90.286

								2 DAS		4 DAS		6 DAS		8 DAS		10 DAS		12 DAS		14 DAS												T1		(UHF Pollen substitute)		40.5		75.25		106		132.25		161.5		181		190.25																		T1		39.75		73.25		102.25		131		158.5		172.75		185.75																		6.503		8.7		10.324		11.577		12.785		13.526		13.865		11.04														T2		20.5		40.25		74		104		123.5		142.5		165.5		95.75																		T2		20.5		40.25		74		104		123.5		142.5		155.75		94.357														T2		20.75		40.75		68.75		103.25		126.75		141.75		169.75		95.964																				4.722		6.215		8.319		9.847		10.975		11.65		12.449		9.168

						T1		48		114.5		122.75		133.75		184		193		198.75																6.425		8.641		10.275		11.533		12.746		13.489		13.829																				6.37		8.542		10.11		11.482		12.627		13.17		13.664																T2		88.25		123		141.5		149		161.25		177.75		183.75		146.357																4.599		6.357		8.635		10.244		11.155		11.975		12.902		9.409																				4.599		6.357		8.635		10.244		11.155		11.975		12.516		9.354																4.629		6.43		8.304		10.204		11.301		11.942		13.065		9.411																		T3		29		56		82.25		105.75		122.25		151		172.25		102.643

								6.934		10.745		11.119		11.608		13.601		13.928		14.133												T2		(PAU Pollen substitute)		87.25		122		140.5		148		160.25		176.75		182.75																		T2		80.75		116.5		134		151.25		163		170.25		178.25																		9.392		11.115		11.923		12.235		12.732		13.369		13.592		12.051														T3		37.25		72		94.75		113.75		133.5		159.75		187		114																		T3		26.75		50.25		72.75		102.5		122		156		187.5		102.536														T3		25.75		52.25		90.5		109		122.5		156.5		184.5		105.857																				5.354		7.499		9.104		10.327		11.1		12.327		13.162		9.839

						T2		32.75		75		123.75		142		185.5		193.25		198.25																9.338		11.07		11.881		12.194		12.693		13.332		13.555																				9.022		10.832		11.611		12.322		12.797		13.079		13.385																T3		34.75		78		116		149.5		169.5		185.25		193.75		132.393																6.155		8.522		9.78		10.71		11.592		12.676		13.71		10.449																				5.206		6.993		8.483		10.158		11.088		12.529		13.729		9.741																5.154		7.288		9.559		10.485		11.109		12.549		13.619		9.966																		T4		96		151.5		200		200		200		200		200		178.214

								5.516		8.677		11.095		11.926		13.653		13.937		14.116												T3		(Pant Nagar Pollen substitute)		33.75		77		115		148.5		168.5		184.25		192.75																		T3		36.25		77		115		148.5		165.75		180.5		192																		5.936		8.873		10.805		12.259		13.055		13.645		13.955		11.218														T4		54.75		110		153		175.75		200		200		200		156.214																		T4		47.5		109.5		160		200		200		200		200		159.571														T4		63.75		130.25		171.25		200		200		200		200		166.464																				9.845		12.344		14.177		14.177		14.177		14.177		14.177		13.297

						T3		87.25		146		173		182.5		194.25		198		200																5.849		8.816		10.759		12.218		13.016		13.608		13.919																				6.091		8.816		10.759		12.218		12.911		13.47		13.892																T4		48.5		166.5		199.25		200		200		200		200		173.464																7.45		10.532		12.406		13.28		14.177		14.177		14.177		12.314																				6.94		10.508		12.688		14.177		14.177		14.177		14.177		12.407																8.01		11.455		13.121		14.177		14.177		14.177		14.177		12.757																		Mean		41.375		71.5		105.25		125.875		141.375		158.625		172.688

								9.394		12.113		13.188		13.545		13.973		14.107		14.177												T4		(Corbicular Pollen supplement)		47.5		165.75		199.25		200		200		200		200																		T4		52.5		165.75		199.25		200		200		200		200																		6.699		12.909		14.151		14.177		14.177		14.177		14.177		12.924														Mean		33.938		67.313		99.5		127.375		148.563		165.563		182.938																				Mean		28.813		60		93.938		126.938		144.438		163.063		180.438																Mean		33.25		66.063		102		132		146.563		164.5		183.625																						6.082		8.11		10.003		11.12		11.855		12.598		13.163

						T4		110.25		179.5		195.5		200		200		200		200																6.61		12.88		14.151		14.177		14.177		14.177		14.177																				7.207		12.88		14.151		14.177		14.177		14.177		14.177																Mean		53.25		110.938		140.938		157.938		173.313		186.25		192.188																		5.773		8.067		9.897		11.261		12.169		12.879		13.554																						5.343		7.536		9.532		11.145		11.988		12.779		13.454																		5.657		7.905		9.957		11.415		12.083		12.837		13.581

								10.528		13.426		14.017		14.177		14.177		14.177		14.177												CD				Treatment × Days = 1.10																																																														7.132		10.399		11.801		12.562		13.187		13.68		13.897





season diet

		

												Percent diet consumption of pollen substitute and pollen supplement  by Apis mellifera during dearth period

												R1		R2		R3		R4

								T1		JUNE		99.5		99.5		99		99.5																										R1		R2		R3		R4

										JULY		92.5		100		98		95.5																						T1		feb		90		93		85		90.5

										AUG		93.5		96.5		96		94.5																								mar		91.5		94.5		86.5		84.5

										SEPT		94		97		96.5		95																								april		89.5		90.5		92.5		88

								T2		JUNE		100		98.5		99		99																								MAY		84		81.5		82.5		81

										JULY		93.5		100		95.5		94																						T2		feb		80.5		81.5		86		83

										AUG		92.5		91.5		91		90.5																								mar		71		78.5		80.5		81.5

										SEPT		93		92		91.5		91																								april		86.5		83		89.5		80.5

								T3		JUNE		100		100		100		100																								MAY		78		76		78.5		75.5

										JULY		100		100		96.5		93																						T3		feb		94.5		92		90.5		97

										AUG		96.5		97		97.5		94.5																								mar		95.5		94.5		91.5		93.5

										SEPT		97		97.5		98		95																								april		92.5		94.5		91.5		90.5

								T4		JUNE		100		100		100		100																								MAY		86		83.5		89		86

										JULY		100		100		100		100																						T4		feb		100		100		100		100

										AUG		100		100		100		100																								mar		100		100		100		100

										SEPT		100		100		100		100																								april		100		100		100		100

																																										MAY		100		100		100		100

								Analysis of Variance Table																																Analysis of Variance Table

								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

								Factor A		3		247.449		82.483		33.288		0																						Factor A		3		3,114.36		1,038.12		161.949		0

								Factor B		3		149.449		49.816		20.105		0																						Factor B		3		301.637		100.546		15.685		0

								Intraction A X B		9		83.566		9.285		3.747		0.00125																						Intraction A X B		9		191.973		21.33		3.328		0.00312

								Error		48		118.938		2.478																										Error		48		307.688		6.41

								Total		63		599.402																												Total		63		3,915.65

								Two Way Mean Table																																Two Way Mean Table

										B1		B2		B3		B4		Mean A																								B1		B2		B3		B4		Mean A

								A1		99.375		96.5		95.125		95.625		96.656																						A1		89.625		89.25		90.125		82.25		87.813

								A2		99.125		95.75		91.375		91.875		94.531																						A2		82.75		77.875		84.875		77		80.625

								A3		100		97.375		96.375		96.875		97.656																						A3		93.5		93.75		92.25		86.125		91.406

								A4		100		100		100		100		100																						A4		100		100		100		100		100

								Mean B		99.625		97.406		95.719		96.094																								Mean B		91.469		90.219		91.813		86.344

								TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.

								Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)

								Factor(A)		1.122		0.557		0.394																										Factor(A)		1.805		0.895		0.633

								Factor(B)		1.122		0.557		0.394																										Factor(B)		1.805		0.895		0.633

								Factor(A X B)		2.245		1.113		0.787																										Factor(A X B)		3.611		1.79		1.266

								Analysis of Variance Table																																Analysis of Variance Table

								Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

								Factor A		3		0.637		0.212		33.304		0																						Factor A		3		8.596		2.865		153.68		0

								Factor B		3		0.384		0.128		20.066		0																						Factor B		3		0.871		0.29		15.575		0

								Intraction A X B		9		0.218		0.024		3.794		0.00113																						Intraction A X B		9		0.559		0.062		3.331		0.00309

								Error		48		0.306		0.006																										Error		48		0.895		0.019

								Total		63		1.544																												Total		63		10.921

								Two Way Mean Table																																Two Way Mean Table

										B1		B2		B3		B4		Mean A																								B1		B2		B3		B4		Mean A

								A1		10.019		9.873		9.804		9.83		9.881																						A1		9.518		9.498		9.546		9.124		9.421

								A2		10.006		9.835		9.611		9.637		9.772																						A2		9.151		8.878		9.265		8.831		9.031

								A3		10.05		9.917		9.868		9.893		9.932																						A3		9.72		9.734		9.656		9.333		9.611

								A4		10.05		10.05		10.05		10.05		10.05																						A4		10.05		10.05		10.05		10.05		10.05

								Mean B		10.031		9.919		9.833		9.852																								Mean B		9.61		9.54		9.629		9.335

								TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.

								Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)

								Factor(A)		0.057		0.028		0.02																										Factor(A)		0.097		0.048		0.034

								Factor(B)		0.057		0.028		0.02																										Factor(B)		0.097		0.048		0.034

								Factor(A X B)		0.114		0.056		0.04																										Factor(A X B)		0.195		0.097		0.068

								MONTHS																																						MONTHS

								JUNE		JULY		AUG		SEPTEMBER		MEAN																														FEBRUARY		MARCH		APRIL		MAY		MEAN

						T1		99.375		96.5		95.125		95.625		96.656																												T1		89.625		89.25		90.125		82.25		87.813

								10.019		9.873		9.804		9.83		9.881																														9.518		9.498		9.546		9.124		9.421

						T2		99.125		95.75		91.375		91.875		94.531																												T2		82.75		77.875		84.875		77		80.625

								10.006		9.835		9.611		9.637		9.772																														9.151		8.878		9.265		8.831		9.031

						T3		100		97.375		96.375		96.875		97.656																												T3		93.5		93.75		92.25		86.125		91.406

								10.05		9.917		9.868		9.893		9.932																														9.72		9.734		9.656		9.333		9.611

						T4		100		100		100		100		100																												T4		100		100		100		100		100

								10.05		10.05		10.05		10.05		10.05																														10.05		10.05		10.05		10.05		10.05

						MEAN		99.625		97.406		95.719		96.094																														MEAN		91.469		90.219		91.813		86.344

								10.031		9.919		9.833		9.852																																9.61		9.54		9.629		9.335





brood

		

						2020 brood area effect

																																						R1		R2		R3		R4

								R1		R2		R3		R4																				feb		T1		2360		1230		2428		2985		2250.75

				june		T1		3136		3348		4960		2167		3402.75																				T2		1580		2368		1820		1470		1809.5

						T2		3875		3124		2689		3156		3211																				T3		2150		1962		1280		2730		2030.5

						T3		2114		2870		2845		2725		2638.5																				T4		1586		2902		2452		2016		2239

						T4		2205		2350		2678		2343		2394																				T5		1347		1358		1278		1458		1360.25

						T5		1780		2340		1784		1940		1961																		march		T1		3328		3230		2240		3640		3109.5

				july		T1		3336		3176		3132		3078		3180.5																				T2		1125		3785		1525		2486		2230.25

						T2		3587		2984		1804		3268		2910.75																				T3		3812		2246		1948		2635		2660.25

						T3		1056		2586		3728		2624		2498.5																				T4		1386		2902		2480		1682		2112.5

						T4		1892		2095		2847		2568		2350.5																				T5		1239		2173		1443		2476		1832.75

						T5		2470		2260		2740		2028		2374.5																		april		T1		4738		3274		3827		4686		4131.25

				aug		T1		3100		3428		2140		2078		2686.5																				T2		4330		3070		3956		4892		4062

						T2		1420		2480		1300		1100		1575																				T3		3477		4104		4646		4479		4176.5

						T3		2260		2280		4010		3532		3020.5																				T4		4984		3257		2491		3429		3540.25

						T4		3110		2740		2595		2872		2829.25																				T5		2420		2783		2328		2762		2573.25

						T5		1680		2186		1248		1890		1751																		may		T1		2368		2634		2698		2868		2642

				sept		T1		3280		2890		3910		3424		3376																				T2		3268		3984		3876		2530		3414.5

						T2		1690		2480		1492		1630		1823																				T3		5486		5328		4568		4398		4945

						T3		1800		2678		2024		1890		2098																				T4		4870		3826		5324		5108		4782

						T4		1100		1176		1468		1478		1305.5																				T5		2239		3173		3443		3467		3080.5

						T5		1690		1488		1990		1750		1729.5

						Analysis of Variance Table																												Analysis of Variance Table

						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

						Factor A		3		5,441,212.54		1,813,737.51		5.689		0.0017																		Factor A		3		51,465,838.05		17,155,279.35		39.371		0

						Factor B		4		13,165,647.13		3,291,411.78		10.324		0																		Factor B		4		13,725,949.75		3,431,487.44		7.875		0.00004

						Intraction A X B		12		11,436,377.28		953,031.44		2.989		0.00249																		Intraction A X B		12		16,950,243.95		1,412,520.33		3.242		0.00123

						Error		60		19,129,339.25		318,822.32																						Error		60		26,143,775.00		435,729.58

						Total		79		49,172,576.19																								Total		79		108,285,806.75

						Two Way Mean Table																												Two Way Mean Table

								B1		B2		B3		B4		B5		Mean A																		B1		B2		B3		B4		B5		Mean A

						A1		3,402.75		3,211.00		2,638.50		2,394.00		1,961.00		2,721.45																A1		2,250.75		1,809.50		2,030.50		2,239.00		1,360.25		1,938.00

						A2		3,180.50		2,910.75		2,498.50		2,350.50		2,374.50		2,662.95																A2		3,109.50		2,230.25		2,660.25		2,112.50		1,832.75		2,389.05

						A3		2,686.50		1,575.00		3,020.50		2,829.25		1,751.00		2,372.45																A3		4,131.25		4,062.00		4,176.50		3,540.25		2,573.25		3,696.65

						A4		3,376.00		1,823.00		2,098.00		1,305.50		1,729.50		2,066.40																A4		2,642.00		3,414.50		4,945.00		4,782.00		3,080.50		3,772.80

						Mean B		3,161.44		2,379.94		2,563.88		2,219.81		1,954.00																		Mean B		3,033.38		2,879.06		3,453.06		3,168.44		2,211.69

						TABLE OF SEM,SED AND C.D.																												TABLE OF SEM,SED AND C.D.

						Factors		C.D.		SE(d)		SE(m)																						Factors		C.D.		SE(d)		SE(m)

						Factor(A)		358.057		178.556		126.258																						Factor(A)		418.588		208.741		147.602

						Factor(B)		400.32		199.632		141.161																						Factor(B)		467.996		233.38		165.025

						Factor(A X B)		800.641		399.263		282.322																						Factor(A X B)		935.991		466.76		330.049

						Analysis of Variance Table																												Analysis of Variance Table

						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

						Factor A		3		622.888		207.629		6.584		0.00064																		Factor A		3		4,565.82		1,521.94		38.19		0

						Factor B		4		1,289.79		322.447		10.225		0																		Factor B		4		1,168.71		292.176		7.332		0.00007

						Intraction A X B		12		1,284.59		107.049		3.395		0.0008																		Intraction A X B		12		1,223.71		101.976		2.559		0.00838

						Error		60		1,892.11		31.535																						Error		60		2,391.12		39.852

						Total		79		5,089.38																								Total		79		9,349.35

						Two Way Mean Table																												Two Way Mean Table

								B1		B2		B3		B4		B5		Mean A																		B1		B2		B3		B4		B5		Mean A

						A1		57.719		56.553		51.282		48.907		44.223		51.737																A1		46.901		42.365		44.684		47.039		36.885		43.575

						A2		56.398		53.549		48.919		48.336		48.665		51.173																A2		55.555		46.005		51.16		45.489		42.402		48.122

						A3		51.528		39.189		54.52		53.171		41.648		48.011																A3		64.1		63.52		64.537		59.042		50.698		60.379

						A4		58.027		42.489		45.671		36.069		41.544		44.76																A4		51.38		58.219		70.248		69.026		55.311		60.837

						Mean B		55.918		47.945		50.098		46.621		44.02																		Mean B		54.484		52.527		57.657		55.149		46.324

						TABLE OF SEM,SED AND C.D.																												TABLE OF SEM,SED AND C.D.

						Factors		C.D.		SE(d)		SE(m)																						Factors		C.D.		SE(d)		SE(m)

						Factor(A)		3.561		1.776		1.256																						Factor(A)		4.003		1.996		1.412

						Factor(B)		3.981		1.985		1.404																						Factor(B)		4.476		2.232		1.578

						Factor(A X B)		7.963		3.971		2.808																						Factor(A X B)		8.951		4.464		3.156

								factor A month

								factor B treatment

								transpose the data to make tables																														transpose the data to make tables





Sheet1

		





bee activity

		

								bee activity

														INCOMING BEES																						OUGOING BEES

														0.4375		0.5208333333		0.1041666667

														R1		R2		R3																		R1		R2		R3

										T1		BF		28		37		34														T1		BF		26		27		30

												AF		25		30		29																AF		26		27		30

										T2		BF		22		18		16														T2		BF		26		27		30

												AF		23		21		11																AF		26		27		30

										T3		BF		19		18		21														T3		BF		26		27		30

												AF		13		15		17																AF		26		27		30

										T4		BF		27		42		34														T4		BF		26		27		30

												AF		28		43		36																AF		26		27		30

										T5		BF		13		15		11														T5		BF		26		27		30

												AF		11		13		15																AF		26		27		30

										Analysis of Variance Table																						Analysis of Variance Table

										Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">												Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

										Factor A		4		2126.333		531.583		25.847		0												Factor A		4		2119.533		529.883		18.399		0

										Factor B		1		20.833		20.833		1.013		0.32622												Factor B		1		4.8		4.8		0.167		0.68743

										Intraction A X B		4		47.667		11.917		0.579		0.68096												Intraction A X B		4		18.867		4.717		0.164		0.95426

										Error		20		411.333		20.567																Error		20		576		28.8

										Total		29		2606.167																		Total		29		2719.2

										Two Way Mean Table																						Two Way Mean Table

												B1		B2		Mean A																		B1		B2		Mean A

										A1		33		28		30.5																A1		27.667		24.333		26

										A2		18.667		18.333		18.5																A2		21.667		23		22.333

										A3		19.333		15		17.167																A3		15.333		13.667		14.5

										A4		34.333		35.667		35																A4		36.333		36		36.167

										A5		13		13		13																A5		13		13		13

										Mean B		23.667		22																		Mean B		22.8		22

										TABLE OF SEM,SED AND C.D.																						TABLE OF SEM,SED AND C.D.

										Factors		C.D.		SE(d)		SE(m)																Factors		C.D.		SE(d)		SE(m)

										Factor(A)		5.5		2.618		1.851																Factor(A)		6.509		3.098		2.191

										Factor(B)		N/A		1.656		1.171																Factor(B)		N/A		1.96		1.386

										Factor(A X B)		N/A		3.703		2.618																Factor(A X B)		N/A		4.382		3.098

										nalysis of Variance Table																						nalysis of Variance Table

										Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">												Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

										Factor A		4		987.816		246.954		26.968		0												Factor A		4		989.813		247.453		19.341		0

										Factor B		1		10.993		10.993		1.2		0.28626												Factor B		1		2.648		2.648		0.207		0.65403

										Intraction A X B		4		21.142		5.285		0.577		0.68249												Intraction A X B		4		8.848		2.212		0.173		0.94972

										Error		20		183.147		9.157																Error		20		255.886		12.794

										Total		29		1203.097																		Total		29		1257.195

										Two Way Mean Table																						Two Way Mean Table

												B1		B2		Mean A																		B1		B2		Mean A

										A1		35.013		31.918		33.466																A1		31.712		29.45		30.581

										A2		25.541		25.091		25.316																A2		27.564		28.398		27.981

										A3		26.063		22.748		24.405																A3		22.999		21.651		22.325

										A4		35.776		36.583		36.18																A4		36.963		36.768		36.866

										A5		21.088		21.088		21.088																A5		21.088		21.088		21.088

										Mean B		28.696		27.486																		Mean B		28.065		27.471

										TABLE OF SEM,SED AND C.D.																						TABLE OF SEM,SED AND C.D.

										Factors		C.D.		SE(d)		SE(m)																Factors		C.D.		SE(d)		SE(m)

										Factor(A)		3.67		1.747		1.235																Factor(A)		4.338		2.065		1.46

										Factor(B)		N/A		1.105		0.781																Factor(B)		N/A		1.306		0.924

										Factor(A X B)		N/A		2.471		1.747																Factor(A X B)		N/A		2.921		2.065

												Before Feeding		after feeding		Mean																		Before Feeding		after feeding		Mean

										T1		33		28		30.5																T1		27.667		24.333		26

												35.013		31.918		33.466																		31.712		29.45		30.581

										T2		18.667		18.333		18.5																T2		21.667		23		22.333

												25.541		25.091		25.316																		27.564		28.398		27.981

										T3		19.333		15		17.167																T3		15.333		13.667		14.5

												26.063		22.748		24.405																		22.999		21.651		22.325

										T4		34.333		35.667		35																T4		36.333		36		36.167

												35.776		36.583		36.18																		36.963		36.768		36.866

										T5		13		13		13																T5		13		13		13

												21.088		21.088		21.088																		21.088		21.088		21.088

										Mean		23.667		22																		Mean		22.8		22

												28.696		27.486																				28.065		27.471





bee strength

		

												BEE STRENGTH																												YEAR 2021

								YEAR 2020																																R1		R2		R3		R4

										R1		R2		R3		R4																				FEB		T1		5.5		4.5		4.5		5		4.875

						JUNE		T1		5.5		4.5		4		4.5		4.625																				T2		5		4.5		5		4.5		4.75

								T2		3.5		3.5		3.5		4.5		3.75																				T3		4		5.5		5		5.5		5

								T3		6		6.5		6.5		6		6.25																				T4		4.5		4		3.5		4.5		4.125

								T4		4		5.5		4.5		4		4.5																				T5		3		4		5		3		3.75

								T5		3.5		3		3.5		4		3.5																		MARCH		T1		5.5		5		5.5		6		5.5

						JULY		T1		6		7		7		6		6.5																				T2		5.5		5		4.5		5.5		5.125

								T2		6		4.5		5		5		5.125																				T3		5.5		7		5.5		6		6

								T3		8		5.5		6.5		6		6.5																				T4		4		4.5		5		4.5		4.5

								T4		5		5.5		4.5		5		5																				T5		3		4.5		4		2.5		3.5

								T5		5		4		5.5		5		4.875																		APRIL		T1		5.5		5		5.5		6.5		5.625

						AUG		T1		4		6		5.5		5.5		5.25																				T2		5		4.5		5		5.5		5

								T2		6		6.5		5.5		6.5		6.125																				T3		6		7.5		6		6.5		6.5

								T3		6.5		5.5		6		5.5		5.875																				T4		4.5		4.5		5		5.5		4.875

								T4		4		5.5		4.5		4.5		4.625																				T5		4.5		4		4		3		3.875

								T5		4		4.5		4.5		3.5		4.125																		MAY		T1		6.5		5.5		4.5		5.5		5.5

						SEPT		T1		3.5		4.5		4.5		4.5		4.25																				T2		5.5		5.5		5.5		4.5		5.25

								T2		5		5.5		4.5		5.5		5.125																				T3		6.5		5.5		6.5		6		6.125

								T3		5.5		5.5		6		5.5		5.625																				T4		5.5		5		4.5		4.5		4.875

								T4		4		4.5		4		3		3.875																				T5		3.5		4.5		5		4.5		4.375

								T5		3.5		3		3.5		3		3.25

						Analysis of Variance Table																																Analysis of Variance Table

						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

						Factor A		3		18.813		6.271		18.696		0																						Factor A		3		6.584		2.195		6.003		0.0012

						Factor B		4		40.219		10.055		29.977		0																						Factor B		4		38.144		9.536		26.081		0

						Intraction A X B		12		15.031		1.253		3.734		0.00031																						Intraction A X B		12		3.431		0.286		0.782		0.66635

						Error		60		20.125		0.335																										Error		60		21.938		0.366

						Total		79		94.188																												Total		79		70.097

						Two Way Mean Table																																Two Way Mean Table

								B1		B2		B3		B4		B5		Mean A																						B1		B2		B3		B4		B5		Mean A

						A1		4.625		3.75		6.25		4.5		3.5		4.525																				A1		4.875		4.75		5		4.125		3.75		4.5

						A2		6.5		5.125		6.5		5		4.875		5.6																				A2		5.5		5.125		6		4.5		3.5		4.925

						A3		5.25		6.125		5.875		4.625		4.125		5.2																				A3		5.625		5		6.5		4.875		3.875		5.175

						A4		4.25		5.125		5.625		3.875		3.25		4.425																				A4		5.5		5.25		6.125		4.875		4.375		5.225

						Mean B		5.156		5.031		6.063		4.5		3.938																						Mean B		5.375		5.031		5.906		4.594		3.875

						TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.

						Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)

						Factor(A)		0.367		0.183		0.13																										Factor(A)		0.383		0.191		0.135

						Factor(B)		0.411		0.205		0.145																										Factor(B)		0.429		0.214		0.151

						Factor(A X B)		0.821		0.41		0.29																										Factor(A X B)		N/A		0.428		0.302

								transpose the data for table purpose																																		transpose the data for table purpose





honey stores 

		honey stores

												honey store 2020																												YEAR 2021

																avg

				june		t1		300		380		220		290		297.5																								R1		R2		R3		R4

						t2		210		190		170		190		190																				FEB		T1		180		620		170		260		307.5

						t3		310		290		290		240		282.5																						T2		200		155		140		210		176.25

						t4		190		210		220		230		212.5																						T3		260		280		290		280		277.5

						t5		150		120		130		150		137.5																						T4		170		385		10		110		168.75

				july		t1		820		680		600		700		700																						T5		120		100		100		240		140

						t2		500		520		490		470		495																				MARCH		T1		410		330		410		390		385

						t3		690		670		550		500		602.5																						T2		230		360		310		320		305

						t4		310		340		310		340		325																						T3		330		375		310		340		338.75

						t5		190		150		210		280		207.5																						T4		90		410		170		250		230

				aug		t1		800		1040		680		810		832.5																						T5		110		230		170		240		187.5

						t2		550		510		480		490		507.5																				APRIL		T1		975		1200		560		775		877.5

						t3		750		500		690		720		665																						T2		410		425		275		505		403.75

						t4		330		360		320		420		357.5																						T3		980		940		510		480		727.5

						t5		200		250		240		260		237.5																						T4		100		630		255		365		337.5

				sept		t1		450		355		950		560		578.75																						T5		115		165		210		200		172.5

						t2		240		130		470		240		270																				MAY		T1		590		390		340		440		440

						t3		680		450		500		550		545																						T2		485		345		365		435		407.5

						t4		230		55		380		240		226.25																						T3		380		360		530		420		422.5

						t5		100		55		30		80		66.25																						T4		140		340		155		240		218.75

																																						T5		190		210		180		220		200

				Analysis of Variance Table																																Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Factor A		3		1,059,478.44		353,159.48		38.688		0																						Factor A		3		904,250.94		301,416.98		17.624		0

				Factor B		4		2,038,173.13		509,543.28		55.819		0																						Factor B		4		1,190,557.50		297,639.38		17.403		0

				Intraction A X B		12		343,204.38		28,600.37		3.133		0.00166																						Intraction A X B		12		570,285.00		47,523.75		2.779		0.00451

				Error		60		547,706.25		9,128.44																										Error		60		1,026,168.75		17,102.81

				Total		79		3,988,562.19																												Total		79		3,691,262.19

				Two Way Mean Table																																Two Way Mean Table

						B1		B2		B3		B4		B5		Mean A																						B1		B2		B3		B4		B5		Mean A

				A1		297.5		190		282.5		212.5		137.5		224																				A1		307.5		176.25		277.5		168.75		140		214

				A2		700		495		602.5		325		207.5		466																				A2		385		305		338.75		230		187.5		289.25

				A3		832.5		507.5		665		357.5		237.5		520																				A3		877.5		403.75		727.5		337.5		172.5		503.75

				A4		578.75		270		545		226.25		66.25		337.25																				A4		440		407.5		422.5		218.75		200		337.75

				Mean B		602.188		365.625		523.75		280.313		162.188																						Mean B		502.5		323.125		441.563		238.75		175

				TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.

				Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)

				Factor(A)		60.587		30.213		21.364																										Factor(A)		82.93		41.356		29.243

				Factor(B)		67.738		33.78		23.886																										Factor(B)		92.719		46.237		32.694

				Factor(A X B)		135.476		67.559		47.771																										Factor(A X B)		185.437		92.474		65.389

				Analysis of Variance Table																																Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Factor A		3		722.186		240.729		44.422		0																						Factor A		3		551.956		183.985		15.843		0

				Factor B		4		1,408.26		352.066		64.967		0																						Factor B		4		871.244		217.811		18.756		0

				Intraction A X B		12		196.088		16.341		3.015		0.00231																						Intraction A X B		12		229.171		19.098		1.645		0.10341

				Error		60		325.147		5.419																										Error		60		696.765		11.613

				Total		79		2,651.68																												Total		79		2,349.14

				Two Way Mean Table																																Two Way Mean Table

						B1		B2		B3		B4		B5		Mean A																						B1		B2		B3		B4		B5		Mean A

				A1		17.198		13.811		16.819		14.603		11.755		14.837																				A1		16.901		13.267		16.685		11.644		11.656		14.031

				A2		26.435		22.267		24.512		18.051		14.349		21.123																				A2		19.628		17.438		18.421		14.683		13.584		16.751

				A3		28.785		22.542		25.731		18.907		15.425		22.278																				A3		29.36		20.005		26.633		17.575		13.089		21.333

				A4		23.657		16.049		23.297		14.431		8.025		17.092																				A4		20.888		20.165		20.52		14.589		14.166		18.066

				Mean B		24.019		18.667		22.59		16.498		12.389																						Mean B		21.694		17.719		20.565		14.623		13.124

				TABLE OF SEM,SED AND C.D.																																TABLE OF SEM,SED AND C.D.

				Factors		C.D.		SE(d)		SE(m)																										Factors		C.D.		SE(d)		SE(m)

				Factor(A)		1.476		0.736		0.521																										Factor(A)		2.161		1.078		0.762

				Factor(B)		1.65		0.823		0.582																										Factor(B)		2.416		1.205		0.852

				Factor(A X B)		3.301		1.646		1.164																										Factor(A X B)		N/A		2.41		1.704

						transpose the data for table purpose																														16.901		13.267		16.685		11.644		11.656		14.031

																																				19.628		17.438		18.421		14.683		13.584		16.751

																																				29.36		20.005		26.633		17.575		13.089		21.333

																																				20.888		20.165		20.52		14.589		14.166		18.066

																																				21.694		17.719		20.565		14.623		13.124

																																				16.901		19.628		29.36		20.888		21.694

																																				13.267		17.438		20.005		20.165		17.719

																																				16.685		18.421		26.633		20.52		20.565

																																				11.644		14.683		17.575		14.589		14.623

																																				11.656		13.584		13.089		14.166		13.124

																																				14.031		16.751		21.333		18.066

																																								transpose the data for table purpose





pollen stores

		

				pollen stores

																																																		YEAR 2021

														pollen store 2020

																		avg																																R1		R2		R3		R4

						june		t1		125		112		124		138		124.75																												FEB		T1		86		94		88		82		87.5

								t2		98		106		115		126		111.25																														T2		75		85		74		70		76

								t3		102		98		120		130		112.5																														T3		80		90		80		78		82

								t4		92		94		106		120		103																														T4		68		82		70		64		71

								t5		80		70		65		75		72.5																														T5		60		74		62		58		63.5

						july		t1		88		96		102		108		98.5																												MARCH		T1		112		108		122		128		117.5

								t2		75		82		86		94		84.25																														T2		92		90		94		96		93

								t3		80		90		98		100		92																														T3		100		98		102		102		100.5

								t4		70		75		80		90		78.75																														T4		88		85		86		82		85.25

								t5		65		60		60		64		62.25																														T5		82		80		80		78		80

						aug		t1		30		45		55		65		48.75																												APRIL		T1		162		174		164		165		166.25

								t2		20		35		38		52		36.25																														T2		150		160		150		154		153.5

								t3		25		40		42		58		41.25																														T3		154		166		152		170		160.5

								t4		20		30		20		30		25																														T4		140		155		144		150		147.25

								t5		15		20		15		25		18.75																														T5		138		132		140		132		135.5

						sept		t1		85		72		65		80		75.5																												MAY		T1		132		140		150		140		140.5

								t2		70		60		55		60		61.25																														T2		116		100		118		102		109

								t3		78		64		60		75		69.25																														T3		125		120		125		120		122.5

								t4		68		54		50		55		56.75																														T4		96		92		98		94		95

								t5		40		30		45		52		41.75																														T5		84		72		80		75		77.75

																																														Analysis of Variance Table

						Analysis of Variance Table

																																														Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																														Factor A		3		63,529.30		21,176.43		619.798		0

						Factor A		3		55,214.84		18,404.95		187.431		0																														Factor B		4		14,264.18		3,566.04		104.372		0

						Factor B		4		13,364.45		3,341.11		34.025		0																														Intraction A X B		12		2,245.33		187.11		5.476		0

						Intraction A X B		12		925.35		77.112		0.785		0.66319																														Error		60		2,050.00		34.167

						Error		60		5,891.75		98.196																																		Total		79		82,088.80

						Total		79		75,396.39

																																														Two Way Mean Table

						Two Way Mean Table

																																																B1		B2		B3		B4		B5		Mean A

								B1		B2		B3		B4		B5		Mean A																												A1		87.5		76		82		71		63.5		76

						A1		124.75		111.25		112.5		103		72.5		104.8																												A2		117.5		93		100.5		85.25		80		95.25

						A2		98.5		84.25		92		78.75		62.25		83.15																												A3		166.25		153.5		160.5		147.25		135.5		152.6

						A3		48.75		36.25		41.25		25		18.75		34																												A4		140.5		109		122.5		95		77.75		108.95

						A4		75.5		61.25		69.25		56.75		41.75		60.9																												Mean B		127.938		107.875		116.375		99.625		89.188

						Mean B		86.875		73.25		78.75		65.875		48.813

																																														TABLE OF SEM,SED AND C.D.

						TABLE OF SEM,SED AND C.D.

																																														Factors		C.D.		SE(d)		SE(m)

						Factors		C.D.		SE(d)		SE(m)																																		Factor(A)		3.707		1.848		1.307

						Factor(A)		6.284		3.134		2.216																																		Factor(B)		4.144		2.067		1.461

						Factor(B)		7.026		3.503		2.477																																		Factor(A X B)		8.288		4.133		2.923

						Factor(A X B)		N/A		7.007		4.955

						Analysis of Variance Table																																								Analysis of Variance Table

						Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																														Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

						Factor A		3		219.522		73.174		182.149		0																														Factor A		3		140.036		46.679		573.62		0

						Factor B		4		52.378		13.095		32.596		0																														Factor B		4		33.707		8.427		103.555		0

						Intraction A X B		12		2.121		0.177		0.44		0.94037																														Intraction A X B		12		5.081		0.423		5.203		0.00001

						Error		60		24.104		0.402																																		Error		60		4.883		0.081

						Total		79		298.125																																				Total		79		183.707

						Two Way Mean Table																																								Two Way Mean Table

								B1		B2		B3		B4		B5		Mean A																														B1		B2		B3		B4		B5		Mean A

						A1		11.206		10.583		10.636		10.184		8.567		10.235																												A1		9.405		8.769		9.107		8.476		8.022		8.756

						A2		9.968		9.226		9.635		8.921		7.952		9.14																												A2		10.88		9.695		10.074		9.286		9		9.787

						A3		6.989		6.027		6.435		5.075		4.42		5.789																												A3		12.931		12.429		12.705		12.174		11.682		12.384

						A4		8.735		7.882		8.37		7.587		6.508		7.817																												A4		11.892		10.481		11.112		9.797		8.87		10.431

						Mean B		9.225		8.43		8.769		7.942		6.862																														Mean B		11.277		10.343		10.75		9.933		9.394

						TABLE OF SEM,SED AND C.D.																																								TABLE OF SEM,SED AND C.D.

						Factors		C.D.		SE(d)		SE(m)																																		Factors		C.D.		SE(d)		SE(m)

						Factor(A)		0.402		0.2		0.142																																		Factor(A)		0.181		0.09		0.064

						Factor(B)		0.449		0.224		0.158																																		Factor(B)		0.202		0.101		0.071

						Factor(A X B)		N/A		0.448		0.317																																		Factor(A X B)		0.404		0.202		0.143

						transpose the data to make tables																																										transpose the data to make tables

						June		July		August		September		Mean																																				February		March		April		May		Mean

				UHF Pollen substitute		124.75		98.5		48.75		75.5		86.875																																		UHF Pollen substitute		87.5		117.5		166.25		140.5		127.938

						11.206		9.968		6.989		8.735		9.225																																				9.405		10.88		12.931		11.892		11.277

				PAU Pollen substitute		111.25		84.25		36.25		61.25		73.25																																		PAU Pollen substitute		76		93		153.5		109		107.875

						10.583		9.226		6.027		7.882		8.43																																				8.769		9.695		12.429		10.481		10.343

				Pant Nagar Pollen substitute		112.5		92		41.25		69.25		78.75																																		Pant Nagar Pollen substitute		82		100.5		160.5		122.5		116.375

						10.636		9.635		6.435		8.37		8.769																																				9.107		10.074		12.705		11.112		10.75

				Corbicular Pollen supplement		103		78.75		25		56.75		65.875																																		Corbicular Pollen supplement		71		85.25		147.25		95		99.625

						10.184		8.921		5.075		7.587		7.942																																				8.476		9.286		12.174		9.797		9.933

				Control		72.5		62.25		18.75		41.75		48.813																																		Control		63.5		80		135.5		77.75		89.188

						8.567		7.952		4.42		6.508		6.862																																				8.022		9		11.682		8.87		9.394

				Mean		104.8		83.15		34		60.9																																				Mean		76		95.25		152.6		108.95

						10.235		9.14		5.789		7.817																																						8.756		9.787		12.384		10.431





figures

		

						Diet

								Rainy- Autumn		Spring-Summer

						UHF Pollen Substitute		96.65		87.81

						PAU Pollen Substitute		94.53		80.62

						Pant Nagar Pollen Substitute		97.65		91.4

						Pollen Supplement		100		100

				Brood

						summer season-2020		spring season-2021

				UHF Pollen Substitute		3,161.43		3,033.37

				PAU Pollen Substitute		2,379.93		2,879.06

				Pant Nagar Pollen Substitute		2,563.87		3,453.06

				Corbicular Pollen Supplement		2,219.81		3,168.43

				Control		1,954.00		2,211.68

				Jun-20

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		48		114.5		122.75		133.75		184		193		198.75

				PAU Pollen Substitute		32.75		75		123.75		142		185.5		193.25		198.25

				Pant Nagar Pollen Substitute		87.25		146		173		182.5		194.25		198		200

				Corbicular Pollen Supplement		110.25		179.5		195.5		200

				Jul-20

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		40.5		75.25		106		132.25		161.5		181		190.25

				PAU Pollen Substitute		87.25		122		140.5		148		160.25		176.75		182.75

				Pant Nagar Pollen Substitute		33.75		77		115		148.5		168.5		184.25		192.75

				Corbicular Pollen Supplement		47.5		165.75		199.25		200

				Aug-20

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		39.75		73.25		102.25		131		158.5		172.75		185.75

				PAU Pollen Substitute		80.75		116.5		134		151.25		163		170.25		178.25

				Pant Nagar Pollen Substitute		36.25		77		115		148.5		165.75		180.5		192

				Corbicular Pollen Supplement		52.5		165.75		199.25		200

				Sep-20

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		41.5		76.25		107		133.25		162.5		182		191.25

				PAU Pollen Substitute		88.25		123		141.5		149		161.25		177.75		183.75

				Pant Nagar Pollen Substitute		34.75		78		116		149.5		169.5		185.25		193.75

				Corbicular Pollen Supplement		48.5		166.5		199.25		200

				Feb-21

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		23.25		47		76.25		116		137.25		160		179.25

				PAU Pollen Substitute		20.5		40.25		74		104		123.5		142.5		165.5

				Pant Nagar Pollen Substitute		37.25		72		94.75		113.75		133.5		159.75		187

				Corbicular Pollen Supplement		54.75		110		153		175.75		200

				Mar-21

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		20.5		40		69		101.25		132.25		153.75		178.5

				PAU Pollen Substitute		20.5		40.25		74		104		123.5		142.5		155.75

				Pant Nagar Pollen Substitute		26.75		50.25		72.75		102.5		122		156		187.5

				Corbicular Pollen Supplement		47.5		109.5		160		200

				Apr-21

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		22.75		41		77.5		115.75		137		159.75		180.25

				PAU Pollen Substitute		20.75		40.75		68.75		103.25		126.75		141.75		169.75

				Pant Nagar Pollen Substitute		25.75		52.25		90.5		109		122.5		156.5		184.5

				Corbicular Pollen Supplement		63.75		130.25		171.25		200

				May-21

						2 DAY		4 DAYS		6 DAYS		8 DAYS		10 DAYS		12 DAYS		14 DAYS

				UHF Pollen Substitute		19		40.5		70.5		101.75		123.75		148.75		164.5

				PAU Pollen Substitute		21.5		38		68.25		96		119.5		134.75		154

				Pant Nagar Pollen Substitute		29		56		82.25		105.75		122.25		151		172.25

				Corbicular Pollen Supplement		96		151.5		200

												brood

												Treatment		Summer		Spring

										T1		UHF Pollen Substitute		3,161.44		3,033.38

										T2		PAU Pollen Substitute		2,379.94		2,879.06

										T3		Pant Nagar Pollen Substitute		2,563.88		3,453.06

										T4		Corbicular Pollen Supplement		2,219.81		3,168.44

										T5		Control		1,954.00		2,211.69

														2,455.81		2,949.13

												honey store

										Treatment		Summer		Spring

										UHF Pollen Substitute		602.188		502.5

										PAU Pollen Substitute		365.625		323.125

										Pant Nagar Pollen Substitute		523.75		441.563

										Corbicular Pollen Supplement		280.313		238.75

										Control		162.188		175

												pollen store

										Treatment		Summer		Spring

										UHF Pollen Substitute		86.875		127.938

										PAU Pollen Substitute		73.25		107.875

										Pant Nagar Pollen Substitute		78.75		116.375

										Corbicular Pollen Supplement		65.875		99.625

										Control		48.813		89.188

												bee strength

										Treatment		Summer		Spring

										UHF Pollen Substitute		5.156		5.375

										PAU Pollen Substitute		5.031		5.031

										Pant Nagar Pollen Substitute		6.063		5.906

										Corbicular Pollen Supplement		4.5		4.594

										Control		3.938		3.875
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						objective 2

																																																																																																										protein estimation																						carbohydrate

																														ash content																										crude fibre																						crude fat

						moisture content																																																																																																																										r1		r2		r3

																																																																																																												r1		r2		r3														t1		32.829		76.622		74.871		61.4406666667

																																																																																r1		r2		r3																						t1		61.016		17.617		14.94		31.191												t2		57.541		59.95		61.089		59.5266666667

																																r1		r2		r3																						r1		r2		r3																t1		2.991		3.001		6.979		4.3236666667																				t2		34.701		33.099		31.498		33.0993333333												t3		71.747		71.416		72.763		71.9753333333

								r1		r2		r3																		t1		1.74		1.36		1. 54		1.55																		t1		30.367		17.79		25.322		24.493														t2		3.988		1.991		2.993		2.9906666667																				t3		22.048		21.354		19.753		21.0516666667												t4		62.929		63.096		63.569		63.198

						t1		1.43		1.4		1.45		1.4266666667																t2		1.15		2.54		1.76		1.8166666667																		t2		3.934		20.24		5.56		9.9113333333														t3		4.995		5		5.994		5.3296666667																				t4		33.633		32.032		31.765		32.4766666667												t5		57.258		63.428		60.136		60.274

						t2		2.62		2.42		2.66		2.5666666667																t3		0.88		1.7		1.21		1.2633333333																		t3		68.083		71.047		45.355		61.495														t4		1.988		2.012		3.056		2.352																				t5		36.302		32.832		33.366		34.1666666667

						t3		0.33		0.53		0.28		0.38																t4		0.94		2.29		1.16		1.4633333333																		t4		13.004		20.226		10.383		14.5376666667														t5		1.5		1.42		2.991		1.9703333333

						t4		0.51		0.57		0.45		0.51																t5		4.9		2.22		3.5		3.54																		t5		19.782		10.25		15.76		15.264

						t5		0.04		0.1		0.07		0.07

				Analysis of Variance Table																										Analysis of Variance Table																										Analysis of Variance Table																						Analysis of Variance Table																												Analysis of Variance Table																				Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">												Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																		Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">										Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Treatment		4		12.376		3.094		394.981		0																Treatment		4		736.196		184.049		1.009		0.44736																Treatment		4		5,291.88		1,322.97		18.015		0.00014												Treatment		4		23.659		5.915		3.806		0.03936																		Treatment		4		341.412		85.353		0.63		0.65222										Treatment		4		306.372		76.593		0.61		0.66505

				Error		10		0.078		0.008																				Error		10		1,823.60		182.36																				Error		10		734.376		73.438																Error		10		15.542		1.554																						Error		10		1,354.80		135.48														Error		10		1,256.31		125.631

				Total		14		12.455																						Total		14		2,559.80																						Total		14		6,026.26																		Total		14		39.201																								Total		14		1,696.21																Total		14		1,562.68

				TABLES OF MEAN, STANDARD ERRORS AND C.D.																										TABLES OF MEAN, STANDARD ERRORS AND C.D.																										TABLES OF MEAN, STANDARD ERRORS AND C.D.																						TABLES OF MEAN, STANDARD ERRORS AND C.D.																												TABLES OF MEAN, STANDARD ERRORS AND C.D.																				TABLES OF MEAN, STANDARD ERRORS AND C.D.

				Treatment		Character 1																								Treatment		Character 1																								Treatment		Character 1																				Treatment		Character 1																										Treatment		Character 1																		Treatment		Character 1

						Mean		S.E.																								Mean		S.E.																								Mean		S.E.																				Mean		S.E.																										Mean		S.E.																		Mean		S.E.

				1		1.427		0.015																						1		1.367		0.214																						1		24.493		3.654																		1		4.324		1.328																								1		31.191		14.933																1		61.441		14.315

				2		2.567		0.074																						2		19.23		17.39																						2		9.911		5.186																		2		2.991		0.576																								2		33.099		0.925																2		59.527		1.046

				3		0.38		0.076																						3		1.447		0.284																						3		61.495		8.115																		3		5.33		0.332																								3		21.052		0.68																3		71.975		0.405

				4		0.51		0.035																						4		1.48		0.412																						4		14.538		2.943																		4		2.352		0.352																								4		32.477		0.583																4		63.198		0.192

				5		0.07		0.017																						5		2.76		1.113																						5		15.264		2.763																		5		1.97		0.511																								5		34.167		1.079																5		60.274		1.782

				C.D.		0.163																								C.D.		N/A																								C.D.		15.792																				C.D.		2.297																										C.D.		N/A																		C.D.		N/A

				SE(m)		0.051																								SE(m)		7.797																								SE(m)		4.948																				SE(m)		0.72																										SE(m)		6.72																		SE(m)		6.471

				SE(d)		0.072																								SE(d)		11.026																								SE(d)		6.997																				SE(d)		1.018																										SE(d)		9.504																		SE(d)		9.152

				C.V.		8.934																								C.V.		256.895																								C.V.		34.087																				C.V.		36.739																										C.V.		38.292																		C.V.		17.712

										Moisture (%)		Ash (%)		Crude fibre (%)		Crude protein (%)		Crude fat		Carbohydrate (%)

								T1 (UHF Pollen Substitute)		1.4266666667		1.55		24.493		31.191		4.3236666667		61.4406666667

								T2 (PAU Pollen Substitute)		2.5666666667		1.8166666667		9.9113333333		33.0993333333		2.9906666667		59.5266666667

								T3 (Pant Nagar Pollen Substitute)		0.38		1.2633333333		61.495		21.0516666667		5.3296666667		71.9753333333

								T4 (Corbicular Pollen Supplement)		0.51		1.4633333333		14.5376666667		32.4766666667		2.352		63.198

								T5 (Control)		0.07		3.54		15.264		34.1666666667		1.9703333333		60.274

								CD (p ˂0.05)		0.163		NS		15.792		2.297		NS		NS





		

												BROOD AREA

								T1								T2								T3								T4								T5

								R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4

						SEASON 1		3402.75		3180.5		2686.5		3376		3211		2910.75		1575		1823		2638.5		2498.5		3020.5		2098		2,394.00		2,350.50		2,829.25		1,305.50		1,961.00		2,374.50		1,751.00		1,729.50

						SEASON 2		2,250.75		3,109.50		4,131.25		2,642.00		1,809.50		2,230.25		4,062.00		3,414.50		2,030.50		2,660.25		4,176.50		4,945.00		2,239.00		2,112.50		3,540.25		4,782.00		1,360.25		1,832.75		2,573.25		3,080.50

												HONEY STORES

								T1								T2								T3								T4								T5

								R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4

						SEASON 1		297.5		700		832.5		578.75		190		495		507.5		270		282.5		602.5		665		545		212.5		325		357.5		226.25		137.5		207.5		237.5		66.25

						SEASON 2		307.5		385		877.5		440		176.25		305		403.75		407.5		277.5		338.75		727.5		422.5		168.75		230		337.5		218.75		140		187.5		172.5		200

												POLLEN STORES

								T1								T2								T3								T4								T5

								R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4

						SEASON 1		124.75		98.5		48.75		75.5		111.25		84.25		36.25		61.25		112.5		92		41.25		69.25		103		78.75		25		56.75		72.5		62.25		18.75		41.75

						SEASON 2		87.5		117.5		166.25		140.5		76		93		153.5		109		82		100.5		160.5		122.5		71		85.25		147.25		95		63.5		80		135.5		77.75

										BEE STRENGTH

								T1								T2								T3								T4								T5

								R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4		R1		R2		R3		R4

						SEASON 1		4.625		6.5		5.25		4.25		3.75		5.125		6.125		5.125		6.25		6.5		5.875		5.625		4.5		5		4.625		3.875		3.5		4.875		4.125		3.25

						SEASON 2		4.875		5.5		5.625		5.5		4.75		5.125		5		5.25		5		6		6.5		6.125		4.125		4.5		4.875		4.875		3.75		3.5		3.875		4.375

				pollen area

				Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Factor A		4		6,820.56		1,705.14		1.678		0.18099

				Factor B		1		14,053.13		14,053.13		13.832		0.00082

				Intraction A X B		4		86.6		21.65		0.021		0.99906

				Error		30		30,478.70		1,015.96

				Total		39		51,438.99

				Two Way Mean Table

						B1		B2		Mean A

				A1		86.875		127.938		107.406

				A2		73.25		107.875		90.563

				A3		78.75		116.375		97.563

				A4		65.875		99.625		82.75

				A5		48.813		89.188		69

				Mean B		70.713		108.2

				TABLE OF SEM,SED AND C.D.

				Factors		C.D.		SE(d)		SE(m)

				Factor(A)		N/A		15.937		11.269

				Factor(B)		20.685		10.079		7.127

				Factor(A X B)		N/A		22.538		15.937

				Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Factor A		4		21.119		5.28		1.747		0.16578

				Factor B		1		43.112		43.112		14.265		0.0007

				Intraction A X B		4		0.513		0.128		0.042		0.9964

				Error		30		90.663		3.022

				Total		39		155.406

				Two Way Mean Table

						B1		B2		Mean A

				A1		9.247		11.28		10.264

				A2		8.455		10.347		9.401

				A3		8.795		10.752		9.773

				A4		7.957		9.937		8.947

				A5		6.877		9.397		8.137

				Mean B		8.266		10.343

				TABLE OF SEM,SED AND C.D.

				Factors		C.D.		SE(d)		SE(m)

				Factor(A)		N/A		0.869		0.615

				Factor(B)		1.128		0.55		0.389

				Factor(A X B)		N/A		1.229		0.869





		

										pollen area																																																										honey store

										T1																																BROOD AREA

										R1		R2		R3		R4																						T1

						t1		SEASON 1		124.75		98.5		48.75		75.5																						R1		R2		R3		R4																								T1

								SEASON 2		87.5		117.5		166.25		140.5																		t1		SEASON 1		3402.75		3180.5		2686.5		3376		3161.4375																						R1		R2		R3		R4

						t2		s1		111.25		84.25		36.25		61.25																				SEASON 2		2250.75		3109.5		4131.25		2642		3033.375																		t1		SEASON 1		297.5		700		832.5		578.75		602.1875

								s2		76		93		153.5		109																		t2		s1		3211		2910.75		1575		1823		2379.9375																				SEASON 2		307.5		385		877.5		440		502.5

						t3		s1		112.5		92		41.25		69.25																				s2		1809.5		2230.25		4062		3414.5		2879.0625																		t2		s1		190		495		507.5		270		365.625

								s2		82		100.5		160.5		122.5																		t3		s1		2638.5		2498.5		3020.5		2098		2563.875																				s2		176.25		305		403.75		407.5		323.125

						t4		s1		103		78.75		25		56.75																				s2		2030.5		2660.25		4176.5		4945		3453.0625																		t3		s1		282.5		602.5		665		545		523.75

								s2		71		85.25		147.25		95																		t4		s1		2394		2350.5		2829.25		1305.5		2219.8125																				s2		277.5		338.75		727.5		422.5		441.5625

						t5		s1		72.5		62.25		18.75		41.75																				s2		2239		2112.5		3540.25		4782		3168.4375																		t4		s1		212.5		325		357.5		226.25		280.3125

								s2		63.5		80		135.5		77.75																		t5		s1		1961		2374.5		1751		1729.5		1954																				s2		168.75		230		337.5		218.75		238.75

																																				s2		1360.25		1832.75		2573.25		3080.5		2211.6875																		t5		s1		137.5		207.5		237.5		66.25		162.1875

																																																																		s2		140		187.5		172.5		200		175

				Analysis of Variance Table																														Analysis of Variance Table																														Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Factor A		4		6,820.56		1,705.14		1.678		0.18099																				Factor A		4		5,111,526.61		1,277,881.65		1.798		0.15534																				Factor A		4		792,031.09		198,007.77		8.258		0.00013

				Factor B		1		14,053.13		14,053.13		13.832		0.00082																				Factor B		1		2,433,572.23		2,433,572.23		3.424		0.07413																				Factor B		1		25,628.91		25,628.91		1.069		0.30946

				Intraction A X B		4		86.6		21.65		0.021		0.99906																				Intraction A X B		4		1,611,372.61		402,843.15		0.567		0.68866																				Intraction A X B		4		15,151.56		3,787.89		0.158		0.95784

				Error		30		30,478.70		1,015.96																								Error		30		21,323,417.95		710,780.60																								Error		30		719,304.69		23,976.82

				Total		39		51,438.99																										Total		39		30,479,889.40																										Total		39		1,552,116.25

				Two Way Mean Table																														Two Way Mean Table																														Two Way Mean Table

						B1		B2		Mean A																										B1		B2		Mean A																										B1		B2		Mean A

				A1		86.875		127.938		107.406																								A1		3,161.44		3,033.38		3,097.41																								A1		602.188		502.5		552.344

				A2		73.25		107.875		90.563																								A2		2,379.94		2,879.06		2,629.50																								A2		365.625		323.125		344.375

				A3		78.75		116.375		97.563																								A3		2,563.88		3,453.06		3,008.47																								A3		523.75		441.563		482.656

				A4		65.875		99.625		82.75																								A4		2,219.81		3,168.44		2,694.13																								A4		280.313		238.75		259.531

				A5		48.813		89.188		69																								A5		1,954.00		2,211.69		2,082.84																								A5		162.188		175		168.594

				Mean B		70.713		108.2																										Mean B		2,455.81		2,949.13																										Mean B		386.813		336.188

				TABLE OF SEM,SED AND C.D.																														TABLE OF SEM,SED AND C.D.																														TABLE OF SEM,SED AND C.D.

				Factors		C.D.		SE(d)		SE(m)																								Factors		C.D.		SE(d)		SE(m)																								Factors		C.D.		SE(d)		SE(m)

				Factor(A)		N/A		15.937		11.269																								Factor(A)		N/A		421.539		298.073																								Factor(A)		158.882		77.422		54.746

				Factor(B)		20.685		10.079		7.127																								Factor(B)		N/A		266.605		188.518																								Factor(B)		N/A		48.966		34.624

				Factor(A X B)		N/A		22.538		15.937																								Factor(A X B)		N/A		596.146		421.539																								Factor(A X B)		N/A		109.492		77.422

				Analysis of Variance Table																														Analysis of Variance Table																														Analysis of Variance Table

				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">																				Source of Variation<="" th="">		DF		Sum of Squares<="" th="">		Mean Squares<="" th="">		F-Calculated<="" th="">		Signficance<="" th="">

				Factor A		4		21.119		5.28		1.747		0.16578																				Factor A		4		497.457		124.364		1.979		0.12322																				Factor A		4		551.27		137.817		9.861		0.00003

				Factor B		1		43.112		43.112		14.265		0.0007																				Factor B		1		190.448		190.448		3.03		0.09197																				Factor B		1		13.031		13.031		0.932		0.34197

				Intraction A X B		4		0.513		0.128		0.042		0.9964																				Intraction A X B		4		133.089		33.272		0.529		0.71499																				Intraction A X B		4		11.121		2.78		0.199		0.93696

				Error		30		90.663		3.022																								Error		30		1,885.40		62.847																								Error		30		419.279		13.976

				Total		39		155.406																										Total		39		2,706.39																										Total		39		994.701

				Two Way Mean Table																														Two Way Mean Table																														Two Way Mean Table

						B1		B2		Mean A																										B1		B2		Mean A																										B1		B2		Mean A

				A1		9.247		11.28		10.264																								A1		56.175		54.729		55.452																								A1		24.175		21.963		23.069

				A2		8.455		10.347		9.401																								A2		48.261		52.993		50.627																								A2		18.776		17.784		18.28

				A3		8.795		10.752		9.773																								A3		50.539		57.905		54.222																								A3		22.644		20.673		21.658

				A4		7.957		9.937		8.947																								A4		46.694		55.492		51.093																								A4		16.669		15.362		16.016

				A5		6.877		9.397		8.137																								A5		44.122		46.491		45.307																								A5		12.463		13.238		12.851

				Mean B		8.266		10.343																										Mean B		49.158		53.522																										Mean B		18.946		17.804

				TABLE OF SEM,SED AND C.D.																														TABLE OF SEM,SED AND C.D.																														TABLE OF SEM,SED AND C.D.

				Factors		C.D.		SE(d)		SE(m)																								Factors		C.D.		SE(d)		SE(m)																								Factors		C.D.		SE(d)		SE(m)

				Factor(A)		N/A		0.869		0.615																								Factor(A)		N/A		3.964		2.803																								Factor(A)		3.836		1.869		1.322

				Factor(B)		1.128		0.55		0.389																								Factor(B)		N/A		2.507		1.773																								Factor(B)		N/A		1.182		0.836

				Factor(A X B)		N/A		1.229		0.869																								Factor(A X B)		N/A		5.606		3.964																								Factor(A X B)		N/A		2.643		1.869





		

														BROOD AREA

										T1

										R1		R2		R3		R4

						t1		SEASON 1		3402.75		3180.5		2686.5		3376		3161.4375						3161.4375

								SEASON 2		2250.75		3109.5		4131.25		2642		3033.375						3033.375

						t2		s1		3211		2910.75		1575		1823		2379.9375						2379.9375

								s2		1809.5		2230.25		4062		3414.5		2879.0625						2879.0625

						t3		s1		2638.5		2498.5		3020.5		2098		2563.875						2563.875

								s2		2030.5		2660.25		4176.5		4945		3453.0625						3453.0625

						t4		s1		2394		2350.5		2829.25		1305.5		2219.8125						2219.8125

								s2		2239		2112.5		3540.25		4782		3168.4375						3168.4375

						t5		s1		1961		2374.5		1751		1729.5		1954						1954

								s2		1360.25		1832.75		2573.25		3080.5		2211.6875						2211.6875

										T1

										R1		R2		R3		R4

						t1		SEASON 1		297.5		700		832.5		578.75		602.1875								602.1875

								SEASON 2		307.5		385		877.5		440		502.5								502.5

						t2		s1		190		495		507.5		270		365.625								365.625

								s2		176.25		305		403.75		407.5		323.125								323.125

						t3		s1		282.5		602.5		665		545		523.75								523.75

								s2		277.5		338.75		727.5		422.5		441.5625								441.5625

						t4		s1		212.5		325		357.5		226.25		280.3125								280.3125

								s2		168.75		230		337.5		218.75		238.75								238.75

						t5		s1		137.5		207.5		237.5		66.25		162.1875								162.1875

								s2		140		187.5		172.5		200		175								175

								T1

								R1		R2		R3		R4

				t1		SEASON 1		124.75		98.5		48.75		75.5

						SEASON 2		87.5		117.5		166.25		140.5

				t2		s1		111.25		84.25		36.25		61.25

						s2		76		93		153.5		109

				t3		s1		112.5		92		41.25		69.25

						s2		82		100.5		160.5		122.5

				t4		s1		103		78.75		25		56.75

						s2		71		85.25		147.25		95

				t5		s1		72.5		62.25		18.75		41.75

						s2		63.5		80		135.5		77.75

						brood area

								Summer season		Spring season

								2455.813		2949.125

						honey stores

								Summer season		Spring season

								386.813		336.188

						pollen stores

								Summer season		Spring season

								70.713		108.2
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