Influence of Protein supplementary feeding on Microclimate of Honey Bee colonies.
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ABSTRACT
The effect of honey bee, A. mellifera L. colonies feeding with some protein supplementary diets compared to feeding with sugar solution on brood nest and hive blank temperatures and relative. humidity were studied during autumn & winter seasons of the years 2002/2003 and 2003/2004, respectively in El- Sharkia governarate (El- Muhammadia district).
Results proved that hive blank and brood nest, ambient  temperature were greatly in influenced by protein feeding diet land rearing season. Colonies fed with protein supplements significantly raised both hive and brood nest temperatures in comparison with that fed on sugar solution only (check). Colonies fed on defatted soybean raised hive temperature to 27.16Cº and brood nest temperature to 34.63Cº , while these values did not exceed than 24.19Cº and 30.75º for hive blank and brood nest of colonies fed on sugar solution respectively.
The inside relative humidity of the hive during autumn averaged 63.85, 63.14, 63.19, 63.10 and 61.20% for colonies fed on defatted soybean, brood bean, chick pea, lactogen and sugar solution respectively. The same trend was noticed during winter even the former values were lower in 2003/ 2004 than 2002/ 2003. Generally, it was found that the inside relative. Humidity of the bee hive is influenced by outside relative. humidity and feeding with protein diets.
INTRODUCTION
Temperature and relative humidity are the main climatic factors that affect the biological activities of insects and other organisms. For honey bee, Apis mellifera L. (Hymenoptera: Apidae) these factors play a significant role in regulating bees flight brood rearing survival of brood  adult workers wax production and yield of honey produced (Kuincevic et al; 1987; Es Kov et al., 1984, Groh et al., 2004). Air temperature and relative humidity recorded during autumn, winter and spring revealed that air temperature inside the hive and within brood nest was in parallel with air temperature in the open (Abdallah, 2000).
The effect captivity environmental factors (temperature, relative humidity and light) on acceptance, performance and longevity of Carniolan honey bees (Apis mellifera carnica) queens captured in Berton cages were investigated by Hassan & Mohammad (2003). Queens exposed to 10- 15Cº
  For 60 h were dead after a short time from their introduction; while the other set of queens exposed to 20-25Cº faced reduced acceptance by worker bess queens maintained at 30- 35Cº experienced the highest acceptance (100%) while those queen exposed to 40 Cº died. Among different level of relative. Humidity, 30- 40% maintains for caged queen, 40% relative. Humidity helped the queens to accepted and survived longer with high performance.
Since El- Dakhakhni (1980) found that strong colonies of honey bees (Apis mellifera L.) could raise the temperature more than weak ones in the brood area especially during cold months, the following experiments carried out to investigate the effect of protein complementary feeding on the microclimate of brood nest and hive temperature which may support colonics strength health survival particularly during cold month.

MATERIALS AND METHODS
Fifteen, F1 Carniolan Egyptian honey bee colonies nearly equal in strength bees, brood combs and surplus honey were housed in Langstroth hives and provided nearly mated sister queens. These colonies were placed in survey location in September, before beginning the experiments. Two holes were made in the backside of each five to measure temperature inside the hive. The first hole located at between the third and the fourth combo to measure temperature in the one cone of brood nest, the second half less at the eight canal to measure temperature into empty part of the hive. The first half located at between the third and fourth comb to measure temperature in the core of brood nest ,the second half less at the eight colonies to measure temperature into empty part of the hive.
Relative humidity was measured outside and inside the hive common hygrometer outside using common hygrometer Records of relative. humidity were taken at 8-9 a.m., 12- 1 p.m. and 4-5 p.m. a day weekly, starting from September to the next March during autumn and winter of the successive years 2002/03 and 2003/04.
Colonies were divided into five groups, 3 colonies each. These groups were supplied with soy bean, brood been, chickpea, lactogen and sugar solution, (Check colony) respectively. The sealed brood area for all treatments were measured separately at twelve day interval, starting from September until March for the two experimental seasons 2002/2003 and 2003/2004. The measurements were conducted using Hoffman frame that divided into square inches. The brood combs were raised from the hives and the eaten brood areas for each side of the combs were measured and returned back again to the hive. Data were recorded for each hive and result were discriminated to autumn and winter seasons.
RESULTS AND DISCUSSION
1. Effect of protein diets on colonies temperature.
.Colonies temperature during autumn.
.Ambient temperature:

The ambient temperature (temperature closing to the bee live) ranged between 16.3 and 27.3Cº with an average of 21.89Cº during the period extended from late December 2002 to the third week of October 4th to the third week of December 2002. Ambient temperature was high (27.3Cº) at the beginning of the experimental time and gradually decreased to record the least degree of temperature at 16.3Cº at December 20th (Table 1).
Hive blank temperature:
Results in Table (1) indicate significant variation in temperature of hives fed on different protein oblates and the ambient temperature. Temperature of hive blank of colonies fed on soybean, brood been, chickpea, lactogen and sugar solution averaged 27.16, 26. 41, 26.22 and 25.14Cº. Respectively while ambient temperature did not exceed than 21.39Cº. These results manifest the significant effect of feeding bee colonies on protein diets which in turn could raise hive emptiness temperature pronounsly than ambient temperature.
Generally, colonies fed on soybean diet recorded the highest temperature (27.46 Cº) during autumn followed by those fed on brood bean (26.16Cº). Hive blank of colonies fed on sugar solution recorded the least temperature (25.14Cº). The effect of supplementary protein diets supported not only the hive blank temperature, but also the sealed brood area. During autumn, sealed brood area averaged 60.9, 55.9, 56.5, 59.9 and 40.3 for colonies fed on soybean, brood bean, chickpea loctogen and sugar solution, respectively. The differences between colonies fed on tested protein diets and sugar solution (Check) were significant until the first half of November and become highly significant until the end of the autumn season 2002. It is also evident that feeding on protein supplementary diets especially soybean may support colonies strength and raising temperature to healthy survive particularly during autumn and cold months (El-Dakhakhni, 1980).
In the next autumn 2003, feeding bee colonies on different protein diets pronounsly affected hive emptieness temperature compared with those fed on sugar solution. This tendency was quite similar to that received in the former autumn of 2002. Ambient temperature recorded during the autumn season ranged between 16.3 and 28.3Cº with an average of 21.9 Cº which is nearly similar to the previous autumn. As shown in Table (3) is evident that hive blank temperature was affected by protein diet more than the ambient temperature which inflected as obvious increase of sealed brood area and raising of temperature. Similar results were achieved by Khan et al. (1995).
Brood nest temperature:
Brood nest temperature during autumn 2002 was significantly influenced by feeding on protein diet and the ambient temperature prevailing during autumn season. As shown in Table (1). Brood nest temperature averaged 33.95, 32.88, 32.81, 32.73 and 30.75Cº for colonies fed on soybean, brood bean, chickpea, lactogen and sugar solution, respectively. Temperature of brood nest fluctuated during autumn time between 28.3Cº and 36Cº the maximum temperature was recorded on November 15th while the lowest was at the end of autumn season. At the same time the ambient temperature fluctuated from 16.3C to 27.3Cº. Distinguished increased of brood nest temperature could be attributed to increase of brood area and the ambient temperature.
Generally, colonies fed on soybean diet recorded highest temperature (34.63Cº) followed by those fed on lactogen (33.98Cº). On the contrary, colonies fed on sugar solution recorded the lowest temperature (31.52Cº). The differences between colonies fed on the tested protein diets and control (sugar solution) were significant during the first half of October and highly significant along autumn season 2003.
 Colonies temperature during winter
Ambient temperature

As shown in Table (3), ambient temperature during winter 2003 fluctuated between 15.3 15.3 on January 3rd and 22Cº on 21 March with a seasonal average of 22Cº. Temperature records indicated that it gradually increased from the beginning of the winter season to reach its maximum at the end of this season.
Hive blank temperature:
The initial records of hive blank temperature of colonies fed on different protein diets reached 22.3, 22.0, 21.1 and 18.1Cº for colonies fed on soybean, brood bean, chickpea, lactogen and sugar solution during the winter on December 27, 2003. There after, irregular increase of hive blank temperature occurred to record the highest temperature (31.0, 31.66, 30.66, 31.66 and 28.66Cº) at the end of winter season.

These results manifest the obvious positive relationship between ambient temperatures and hive blank temperature. On the other hand great increase of hive blank temperature could be regarded to the difference of protein diets on which colonies were fed. The maximum (35.5Cº) temperature was found in colonies fed on soybean and the lowest for colonies fed on sugar solution (32.7Cº). Differences between colonics fed on different protein diets were supported with variations in sealed brood areas which amounted 349.33, 214.33, 220.08, 297.70 and 121.24 inch for colonies fed on soybean, brood bean, chickpea, lactogen and sugar solution, respectively.
The relationship between ambient temperature and hive blank temperature during winter 2004 was similarly to the previous winter season 2003. Ambient temperature showed marked increase from 15.5Cºon 27 December to reach 21.0Cºon 21 March with on average of 17.24Cº. Similarly hive blank temperature showed progressive increase of colonies fed on different protein diets. Increasing of sealed brood area in colonies fed on protein diets obviously increased hive blank temperature. Hive blank temperature averaged 25.86, 26.72,, 25.70,25.71 and 24.19Cº for colonies fed on soybean, brood bean, chickpea, lactagen and sugar solution respectively (Table 4).
Brood nest temperature:

Data presented in Table (3) indicate that the brood nest temperature during winter 2003 started on 27 December where averaged 34.44, 33.00, 30.44, 35.00 and 30. 22 Cº for colonies fed on soybean, brood been, chickpea, lactogen and sugar solution, respectively. Brood nest temperature during the rest of winter season showed gradual increase to reach the maximum (36.66, 35.33, 36.00, 35.66 and 34.00Cº) on 14 march for the same aforementioned colonies. On the other hand, this increase of brood nest temperature was clearly denoted by the increase of ambient temperature from 15.33Cº to 22.00Cº during the same period. These results insure the significant correlation between ambient temperature and brood nest temperature. This positive correlation was also influenced the protein diet which improved and increased brood nest temperature significantly over the ambient temperature. As ambient temperature increased from 15.33Cº to 22.0Cº, brood nest temperature increased from 34.33 to 36.66Cº, 32.66- 36.0, 33.00 – 36.00, 34.66-36.33 and 31. 33- 34.0 Cº for colonies fed on soybean, brood bean, chickpea, lactogen and sugar solution respectively.
During winter season 2004, a similar positive correlation was observed between ambient temperature which ranged between 15.50 Cº on 27 December and 21.0Cº on 21 March, and brood nest temperature ranged between 32.39Cº and 35.06Cº. Colonies fed on different protein diets showed the same trend and brood nest temperature was significantly increased by increasing ambient temperature (Table 4). The over increase of brood nest temperature over the ambient temperature during winter could be regarded to the role of protein diets enhancing development and increase of sealed brood nest.
According to the achieved results, there was obvious position correlation between the ambient temperature on one hand and each of hive blank temperature and brood nest temperature on the other hand. Feeding colonies on the tested protein diets improve hive blank temperature and brood nest temperature.
Hive blank temperature and brood nest temperature are influenced positively or negatively by outer factor especially the ambient temperature that affected hive blank temperature, the inside factors as brood area the nurse  workers that heat the nest brood and the size of bees population that occupied more combs,  the bio- activity will be increase to produce more temperature. Similar results et al. (2003) on population and brood area of A. mellifera.
2. Effect of protein diets on hive  colonies relative humidity
2.1 Relative humidity during autumn 2002 and 2003.
2.1.1. Outside relative humidity 
In autumn 2002, outside relative humidity recorded 57.5% at the beginning of autumn of October 4, thereafter, it fluctuated between 52 and 62.66% in throughout autumn season with an average of 56.3% (Table 5). Outside relative humidity showed the same tendency during autumn 2003 and ranged between 54.66 and 61.0% with an average of 58.1% (Table 6). These results inter gradual increase of outside relative humidity throughout autumn season from 57.5% to 62.66% in 2002 and 57.5% to 58.1% in 2003, respectively.
2.1.2. Inside hive relative humidity

Relative humidity of hive colonies fed on sugar solution (check) and various protein diets was relatively influenced by outside relative humidity during autumn season 2002 and 2003 (Table 5,6).
As outside relative humidity gradually increased to reach the maximum. (62.66%) in December 20, 2002 and 60.33% in December 13, (2003). Colonies fed on sugar solution (check) showed also gradual increase to 60.221% on October 4 to record the maximum (71.33) on December 26 of autumn 2002 with an average of 61.53% which is more higher than outside relative. humidity.
Honey bee Colonies fed on the tested protein diets showed also considerable increase of relative humidity than each footedly than each outside or sugar solution fed colonies during autumn 2002 and 2003, respectively. Relative humidity of colonies fed on soybean, brood been, Chickpea, lactogen averaged 62.94%, 61.77%, 62.04% and 62.19 respectively while it recorded 61.53% and 56.3% for sugar solution fed colonies and outside relative humidity (Table 5).
Similar results were achieve during autumn 2003. Outside relative. Humidity and sugar solution fed colonies relative. Humidity averaged 58.1% and 61.2% (Table 6). Feeding of colonies on the tested protein diets improved hive relative. Humidity which showed obvious increase than outside relative. Humidity or check colonies relative humidity of protein diets fed colonies reached 63.85%, 63.14%, 63.19%, 63.3% for colonies fed on soybean, brood bee, chickpea and lactogen respectively. Colonies fed on soybean gave the best result, however, differences between relative. humidity was insignificant 
3. 2. relative humidity during winter 2003 and 2004 

2.2.1. outside relative. humidity

The outside relative humidity fluctuated to give the maximum (65%) on February 28 , then decreased until the end of winter season 55% with an average of 55.1% (Table7). Regarding the outside relative. Humidity(RH) during winter 2004, it started with 51.50% on December 12 and gradually increased to record 56.33% on February 21, after which it gradually decreased to record the lowest (42.66%) at the end of winter season with an average of 50.6% (Table 8).
2.2.2. Relative humidity inside hive colonies:

Results presented in Table (7) demonstrate the influence feeding honeybee colonies on different protein diets which improved the relative. humidity of colonies fed on protein diet over than colonies fed on sugar solution. Generally colonies fed on protein diets or on sugar solution (check) were influenced typically by the outside relative humidity prevailing during winter seasons 2003 & 2004.
In winter 2003, relative humidity of colonies fed on soybean, brood bean, chickpea and lactogen averaged 60.83%, 60.54%, 60.90% and 60.67% respectively while relative. Humidity of colonies fed on sugar solution averaged 59.16 with insignificants differences where the outside relative humidity averaged 55.1%. These results indicate that feeding of colonies on the former protein diets could improves its relative. Humidity than the outside relative. Humidity, consequently promote development and increase of sealed brood areas.
Concerning the relative humidity of bee colonies during winter 2004 as shown in Table (8), results were quite similar to that of the previous season (Winter 2003). Relative humidity of colonies fed on sugar solution (check) averaged 52.59% while relative. humidity ranged between 43.33% on march 14 and 55.88% on January 17 which is clearly higher than outside relative. humidity (50.6%). Colonies supplied with protein diet showed evident increase in relative. humidity over outside relative. humidity or that of sugar solution fed colonies. Relative humidity of colonies fed on soybean, brood bean, chickpea and lactogen similarly fluctuated along the winter season similar to outside or sugar solution fed colonies relative. Humidity, however it significantly higher and amounted 53.65%, 53.66% and 55.29% for colonies fed on the former protein diets respectively.
According to the aforementioned results, it could be concluded that the relative. Humidity inside the tested colonies was influenced in parallel by outside relative. humidity and feeding on different protein diets, consequently the general bioactivity inside the tested colonies resistance increased the population size and light activity to produce a lot of collected pollen and nectar. These factors enhanced increased the relative. Humidity to be significantly different between colonies fed on the tested protein diet and control colonies (survey solution fed colonies).
On the other hand, the present results are similar to that achieved by Khan et al. (1995) indicating that relative. Humidity inside hive colonies covered with wet gunny sacks was higher than non- covered honeybee colonies. Similarly, Abdallah (2000) and Hassan & Mohammed (2003) found that the inside relative. Humidity on honeybee colonies was in parallel with the outside relative. Humidity in all season and for survey and shade locations.
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Table (1) Average hive emptiness brood nest temperature of honeybee colonies fed on different protein diets in relative to the ambient temperature during autumn 2003.
	Date

Diets
	4/10
	11/10
	18/10
	25/10
	1/11
	8/11
	15/11
	22/11
	29/11
	6/12
	13/12
	20/12
	Mean
	Mean on resealed brood area (inch)

	Hive emptiness temperature

	Soybean
	32.33
	31.66
	31.33
	30.33
	27.33
	26.00
	31.33
	27.00
	22.00
	23.66
	21.66
	21.33
	27.16
	

	Brood bean
	31.33
	31.00
	30.00
	29.00
	26.00
	26.00
	30.83
	27.00
	21.66
	23.00
	20.66
	21.11
	26.46
	

	Chickpea
	31.00
	31.00
	30.33
	29.00
	26.33
	24.66
	31.00
	26.66
	22.00
	23.33
	21.00
	20.66
	26.41
	

	Lactogen
	31.00
	30.33
	30.33
	28.33
	26.33
	25.33
	30.66
	26.66
	21.33
	23.16
	21.00
	20.22
	26.22
	

	Control
	30.33
	30.33
	29.33
	27.33
	23.33
	24.66
	30.33
	25.33
	20.33
	19.66
	20.33
	20.44
	25.14
	

	L.S.D5%
	1.190
	1.23
	1.64
	2.14
	1.55
	1.61
	0.70
	2.07
	1.16
	2.13
	1.30
	0.75
	
	

	L.S.D1%
	1.73
	1.80
	2.930
	3.12
	2.26
	2.34
	1.03
	3.02
	1.69
	3.11
	1.90
	1.09
	
	

	Brood nest temperature

	Soybean
	36.00
	35.66
	34.33
	33.00
	33.66
	33.33
	35.66
	35.00
	33.66
	31.66
	34.00
	31.44
	33.95
	60.90

	Brood bean
	35.00
	35.66
	33.33
	32.00
	32.00
	32.66
	35.00
	32.66
	33.00
	30.50
	32.33
	30.44
	32.88
	55.90

	Chickpea
	34.66
	34.66
	32.66
	32.00
	32.00
	31.66
	36.00
	33.00
	32.66
	31.22
	32.66
	30.55
	32.81
	96.50

	Lactogen
	34.66
	34.66
	31.33
	32.00
	33.00
	31.66
	35.66
	33.00
	32.33
	30.66
	32.66
	31.22
	32.73
	59.90

	Control
	34.33
	32.33
	31.33
	29.66
	29.33
	29.33
	34.5
	30.33
	30.33
	28.33
	30.33
	28.88
	30.75
	40.30


	Ambient temperature

	
	27.33
	27.00
	26.00
	24.00
	22.00
	21.00
	24.33
	18.00
	17.66
	16.66
	16.33
	16.66
	21.39
	


Table (2): Average hive emptiness brood nest temperature of honeybee colonies fed on different protein diets in relative to the ambient temperature during autumn 2003.

	Date

Diets
	4/10
	11/10
	18/10
	25/10
	1/11
	8/11
	15/11
	22/11
	29/11
	6/12
	13/12
	20/12
	Mean
	Mean on resealed brood area (inch)

	Hive emptiness temperature

	Soybean
	34.66
	32.66
	31.66
	28.33
	29.22
	30.55
	26.33
	29.88
	25.55
	26.50
	24.55
	23.55
	28.62
	

	Brood bean
	33.66
	32.33
	31.00
	26.33
	29.33
	29.00
	24.55
	29.22
	25.33
	26.33
	23.66
	22.55
	27.77
	

	Chickpea
	34.00
	32.66
	30.66
	26.00
	28.11
	28.00
	24.88
	29.22
	25.55
	23.88
	23.66
	22.88
	27.45
	

	Lactogen
	34.66
	33.00
	31.33
	25.66
	29.66
	27.22
	25.33
	29.55
	25.33
	25.00
	23.55
	23.00
	27.77
	

	Control
	33.33
	31.66
	29.33
	25.66
	29.33
	25.22
	24.33
	28.33
	23.00
	23.33
	20.33
	22.11
	26.33
	

	L.S.D5%
	NS
	1.23
	1.66
	1.91
	NS
	2.73
	1.15
	1.61
	1.30
	1.98
	1.52
	1.64
	
	

	L.S.D1%
	NS
	1.80
	2.42
	2.78
	NS
	3.97
	1.68
	2.34
	1.90
	2.88
	2.22
	2.38
	
	

	Brood nest temperature

	Soybean
	36.66
	36.33
	35.33
	33.66
	34.88
	34.33
	33.00
	35.88
	35.00
	32.50
	34.77
	33.22
	34.63
	70.42

	Brood bean
	35.33
	34.66
	34.66
	33.00
	34.44
	33.22
	32.44
	35.11
	33.33
	32.50
	33.33
	33.22
	33.77
	53.38

	Chickpea
	35.33
	35.66
	34.33
	34.33
	34.44
	34.33
	32.22
	34.33
	33.33
	32.33
	33.00
	32.88
	33.87
	65.76

	Lactogen
	36.00
	35.33
	34.00
	33.66
	34.33
	33.77
	33.22
	34.88
	34.33
	32.33
	32.66
	33.33
	33.98
	67.14

	Control
	35.00
	33.33
	31.00
	31.33
	32.44
	30.00
	30.66
	31.88
	31.22
	30.50
	30.33
	30.55
	31.52
	40.23

	L.S.D 5%
	1.16
	1.94
	1.89
	1.61
	0.79
	2.62
	1.12
	0.86
	0.93
	1.19
	2.43
	1.17
	1.36
	

	L.S.D 1%
	1.69
	2.82
	2.76
	2.34
	1.16
	3.81
	1.64
	1.25
	1.36
	1.73
	3.53
	1.70
	10.97
	

	Ambient temperature
	28.3
	27.2
	27.0
	26.0
	22.0
	21.5
	25.1
	18.0
	18.2
	17.6
	16.3
	21.9
	


Table (3): Average of  hive blank and brood nest temperatures of honey bee A. mellifera fed on different protein diets in relativeation to the ambient temperature during winter 2003.
	Date diets
	27/12
	3/10
	10/01
	17/10
	24/01
	31/01
	7/02
	14/02
	21/02
	28/02
	7/03
	14/03
	21/03
	Mean
	Mean sealed brood area (inch)

	Hive air temperature
	

	Soybean
	22.33
	20.33
	29.44
	28.33
	25.33
	29.55
	28.66
	30.33
	26.00
	27.00
	30.11
	27.00
	31.00
	27.33
	--

	Brood bean
	22.00
	19.33
	28.00
	27.66
	25.00
	27.66
	26.33
	30.33
	23.50
	25.00
	29.11
	29.00
	31.66
	26.50
	--

	Chickpea
	21.11
	19.33
	28.00
	27.66
	25.00
	27.66
	26.33
	30.33
	23.50
	25.00
	29.11
	29.00
	31.66
	26.50
	--

	Lactogen
	21.11
	18.66
	27.00
	27.33
	25.00
	25.33
	27.66
	30.66
	26.00
	25.00
	29.66
	27.66
	31.66
	26.41
	--

	Control
	18.11
	18.00
	26.55
	25.66
	23.66
	23.88
	24.66
	28.33
	25.16
	24.00
	27.66
	26.00
	28.66
	24.64
	--

	L.S.D5%
	Ns
	2.15
	2.50
	3.01
	1.05
	1.87
	1.16
	1.21
	1.05
	1.59
	1.17
	1.47
	1.57
	--
	--

	L.S.D%
	Ns
	3.13
	3.64
	4.38
	1.54
	4.17
	1.69
	1.76
	1.45
	2.31
	1.71
	2.15
	2.55
	--
	--

	Brood nest temperature

	Soybean
	34.44
	34.33
	35.88
	35.00
	35.66
	35.77
	35.33
	36.00
	35.00
	36.00
	35.44
	36.66
	36.00
	35.50
	349.33

	Brood bean
	33.00
	32.66
	34.77
	34.66
	35.00
	34.88
	33.66
	34.66
	35.00
	35.33
	35.11
	35.33
	36.00
	34.62
	214.33

	Chickpea
	30.44
	33.00
	34.00
	34.22
	35.00
	35.11
	34.33
	34.66
	35.00
	34.66
	35.22
	36.00
	36.00
	34.43
	220.07

	Lactogen
	35.00
	34.66
	35.33
	34.66
	35.00
	35.44
	33.66
	35.66
	35.00
	34.66
	35.00
	35.66
	36.33
	35.08
	297.70

	Control
	30.22
	31.33
	32.77
	33.00
	34.00
	33.33
	32.00
	33.00
	33.66
	33.66
	32.22
	34.00
	33.00
	32.70
	121.24

	L.S.D 5%
	2.08
	1.30
	1.28
	1.29
	1.07
	1.31
	1.16
	1.39
	1.85
	1.05
	1.01
	1.53
	1.70
	1.38
	--

	L.S.D 1%
	3.03
	1.90
	1.87
	1.88
	1.56
	1.91
	1.69
	2.03
	2.69
	1.54
	1.47
	2.23
	2.47
	2.02
	--

	Ambient temperature
	

	16.00
	15.33
	19.33
	16.66
	17.00
	18.66
	19.00
	21.00
	15.50
	18.00
	17.00
	21.00
	22.00
	18.19
	


Table (4): Average of hive blank and brood nest temperatures of honey bee A. mellifera fed on different protein diets in relation to the ambient temperature during winter 2004.

	Date diets
	27/12/3
	3/01/4
	10/01
	17/10
	24/01
	31/01
	7/02
	14/02
	21/02
	28/02
	7/03
	14/03
	21/03
	Mean
	Mean sealed brood area(inch)

	Hive air temperature
	

	Soybean
	22.66
	24.33
	24.33
	24.66
	26.22
	26.22
	27.33
	28.22
	29.00
	28.44
	28.66
	28.66
	29.33
	26.72
	

	Brood bean
	23.00
	22.33
	23.33
	24.66
	24.55
	24.66
	27.33
	26.96
	27.66
	27.33
	28.33
	27.44
	28.66
	25.86
	

	Chickpea
	22.83
	22.33
	24.11
	24.00
	24.33
	24.55
	26.00
	26.33
	27.00
	28.00
	28.66
	27.33
	28.66
	25.70
	

	Lactogen
	22.16
	22.333
	24.11
	25.33
	24.66
	25.33
	27.33
	25.22
	27.33
	27.11
	27.00
	27.00
	29.33
	25.71
	

	Control
	22.16
	22.33
	23.33
	20.33
	23.33
	23.77
	25.6
	25.55
	25.00
	26.22
	25.66
	25.22
	26.00
	24.19
	

	L.S.D5%
	0.796
	1.190
	NS
	1.75
	2.28
	1.155
	1.05
	1.32
	1.59
	0.74
	1.35
	0.869
	1.30
	
	

	L.S.D%
	1.159
	1.732
	NS
	2.55
	2.33
	1.68
	1.541
	1.92
	2.31
	1.08
	1.96
	1.265
	1.90
	
	

	Brood nest temperature

	Soybean
	32.66
	33.33
	34.33
	35.5
	35.11
	35.22
	36.33
	35.22
	36.66
	35.66
	36.33
	35.33
	36.00
	35.20
	352.41

	Brood bean
	33.33
	33.23
	33.55
	35.00
	33.66
	33.55
	34.66
	34.55
	35.33
	34.77
	35.33
	34.77
	35.33
	34.23
	310.49

	Chickpea
	32.33
	33.33
	34
	35.66
	34.11
	33.88
	36.33
	34.33
	34.88
	35.00
	35.66
	34.11
	35.66
	34.46
	313.70

	Lactogen
	32.66
	33.00
	34.66
	34.16
	34.33
	33.62
	36.00
	34.22
	35.33
	34.66
	35.00
	34.33
	35.66
	34.33
	347.49

	Control
	31.00
	29.66
	32
	32.83
	31.66
	31.33
	32.33
	30.88
	33.22
	30.88
	32.33
	32.33
	32.66
	31.70
	147.95

	L.S.D 5%
	0.778
	0.643
	1.266
	1.291
	1.232
	1.330
	1.417
	0.856
	1.034
	0.718
	0.972
	0.540
	1.16
	67.72
	

	L.S.D 1%
	1.132
	0.935
	1.842
	1.879
	2.010
	1.935
	2.062
	1.246
	1.505
	1.044
	1.414
	0.786
	1.69S
	97.09
	

	Ambient temperature
	

	15.50
	15.66
	14.33
	16.50
	19.33
	16.50
	17.33
	18.00
	19.66
	18.33
	18.33
	16.66
	21.00
	17.24
	


Table (5): Hive relative humidity of honeybee, A. mellifera colonies fed on different protein diet in relation to outside relative. humidity prevailing during autumn 2002.
	Date

Diets
	4/10
	11/10
	18/10
	25/10
	1/11
	8/11
	15/11
	22/11
	29/11
	6/12
	13/12
	20/12
	Mean

	Soybean
	61.33
	60.00
	62.00
	58.44
	61.22
	61.00
	64.77
	57.00
	67.33
	72.00
	62.00
	68.22
	62.94

	Brood bean
	60.77
	58.55
	62.00
	60.00
	61.55
	60.33
	59.22
	54.00
	65.66
	71.00
	61.00
	67.22
	61.77

	Chickpea
	61.55
	59.33
	61.66
	60.11
	61.66
	60.33
	60.22
	54.00
	64.66
	72.00
	61.66
	67.33
	62.04

	Lactogen
	61.22
	59.33
	62.44
	61.00
	61.00
	60.66
	60.44
	52.66
	64.16
	72.00
	62.66
	68.77
	62.19

	Control
	60.22
	60.55
	61.88
	61.11
	60.66
	59.33
	61.44
	55.00
	60.00
	71.33
	60.66
	66.22
	61.53

	L.S.D5%
	0.874
	Ns
	Ns
	Ns
	Ns
	Ns
	Ns
	Ns
	1.643
	0.643
	0.595
	1.984
	

	L.S.D1%
	1.272
	Ns
	Ns
	Ns
	Ns
	Ns
	Ns
	Ns
	2.391
	0.866
	1.541
	1.431
	

	Outside RH%
	57.50
	55.66
	60.66
	53.66
	54.50
	55.00
	52.00
	52.66
	55.33
	60.00
	57.00
	62.66
	56.3


Table (6): Hive relative humidity of honeybee, A. mellifera colonies fed on different protein diet in relative to outside relative. humidity prevailing during autumn 2004.

	Date

Diets
	4/10
	11/10
	18/10
	25/10
	1/11
	8/11
	15/11
	22/11
	29/11
	6/12
	13/12
	20/12
	Mean

	Soybean
	63.66
	61.66
	65.33
	61.00
	65.33
	61.33
	66.33
	62.33
	66.66
	59.66
	67.00
	66.00
	63.85

	Brood bean
	62.66
	60.66
	65.00
	62.00
	63.66
	60.66
	64.33
	62.00
	63.83
	60.66
	68.22
	64.00
	63.14

	Chickpea
	63.66
	61.33
	64.33
	62.66
	65.66
	58.66
	64.55
	61.00
	63.00
	60.00
	68.44
	65.00
	63.19

	Lactogen
	64.00
	61.00
	65.00
	60.00
	65.00
	60.33
	66.33
	61.00
	62.00
	59.33
	70.00
	65.66
	63.30

	Control
	61.33
	60.00
	62.33
	60.33
	62.33
	57.66
	62.33
	59.66
	59.00
	58.66
	63.44
	63.33
	61.20

	L.S.D5%
	1.498
	1.059
	3.093
	1.537
	1.913
	Ns
	2.593
	1.648
	4.589
	Ns
	1.45
	1.417
	

	L.S.D1%
	2.180
	1.541
	4.501
	4.501
	2.784
	Ns
	3.773
	2.398
	6.678
	Ns
	2.11
	2.062
	

	Outside RH%
	57.33
	55.66
	60.33
	55.33
	61.00
	54.66
	60.00
	59.33
	57.50
	55.50
	60.33
	59.66
	58.1


Table (7): Mean of relative humidity of honey bee A. mellifera colonies fed on different protein diets and sugar solution in relation to outside relative humidity prevailing during Winter 2003.
	Date

Diets
	27/12
	3/01
	10/01
	17/01
	24/01
	31/01
	7/02
	14/02
	21/02
	28/02
	7/03
	14/03
	21/03
	Mean

	Soybean
	53.16
	56.33
	59.66
	59.11
	65.00
	63.33
	56.33
	61.66
	67.33
	77.83
	59.77
	50.66
	60.66
	60.83

	Brood bean
	53.50
	56.66
	59.00
	59.66
	64.33
	62.66
	55.33
	62.33
	65.66
	77.16
	60.88
	49.33
	60.33
	60.54

	Chickpea
	53.50
	56.66
	59.00
	58.33
	64.33
	63.33
	54.33
	63.66
	66.00
	77.16
	65.22
	49.33
	61.00
	60.90

	Lactogen
	53.66
	55.33
	61.00
	59.11
	64.33
	61.66
	56.33
	64.00
	65.33
	78.50
	59.55
	49.33
	60.66
	60.67

	Control
	54.50
	54.33
	57.33
	57.44
	63.33
	60.66
	54.33
	60.66
	75.5
	58.22
	48.66
	59.33
	59.33
	59.16

	L.S.D5%
	Ns
	1.03
	1.94
	1.13
	Ns
	1.51
	Ns
	1.85
	1.55
	1.71
	4.45
	1.19
	1.30
	

	L.S.D1%
	Ns
	1.50
	2.82
	1.05
	Ns
	2.20
	Ns
	2.69
	2.26
	2.34
	6.47
	1.73
	1.90
	

	Outside RH%
	51.00
	54.00
	54.30
	55.66
	59.33
	55.66
	52.33
	57.00
	61.33
	65.00
	50.33
	45.60
	55.00
	55.1


Table (8): Mean of relative humidity of honey bee A. mellifera colonies fed on different protein diets and sugar solution involution to outside relative humidity prevailing during winter 2004.
	Date

Diets
	27/12
	3/01
	10/01
	17/01
	24/01
	31/01
	7/02
	14/02
	21/02
	28/02
	7/03
	14/03
	21/03
	Mean

	Soybean
	58.33
	59.00
	56.66
	55.88
	56.33
	51.16
	55.00
	58.00
	59.66
	59.33
	45.66
	44.50
	54.00
	53.65

	Brood bean
	54.33
	55.66
	56.66
	56.44
	55.33
	54.66
	54.66
	57.66
	60.55
	57.33
	46.66
	47.83
	54.00
	53.93

	Chickpea
	54.00
	57.00
	55.33
	54.77
	54.66
	55.16
	55.00
	59.33
	60.55
	56.00
	45.00
	55.16
	53.66
	53.66

	Lactogen
	57.00
	55.00
	55.33
	60.44
	56.66
	57.66
	55.00
	59.33
	60.44
	58.66
	44.00
	58.33
	56.00
	55.29

	Control
	53.16
	54.33
	55.33
	55.88
	54.33
	54.33
	53.66
	57.33
	55.44
	53.33
	43.33
	50.33
	53.00
	52.59

	L.S.D5%
	1.20
	4.08
	0.97
	1.95
	Ns
	2.05
	0.72
	1.28
	3.42
	3.50
	1.38
	2.38
	1.89
	

	L.S.D1%
	1.71
	5.94
	1.41
	2.84
	ns
	2.99
	1.06
	1.34
	4.99
	5.10
	1.90
	3.75
	2.76
	

	Outside RH%
	51.50
	52.33
	52.66
	53.00
	51.33
	52.00
	50.33
	55.66
	56.33
	52.66
	43.00
	45.33
	42.66
	50.6


تأثير التغذية بالإضافات البروتينية على المناخ الدقيق لطوائف نحل العسل
1 منير محمد متولي ؛ 1 محمد علي محمد علي ؛ 2 سعد ابراهيم خليل ؛ 3 محمد السيد محمد

1. قسم وقاية النبات بكلية الزراعة ـ جامعة الأزهر ـ القاهرة ـ جمهورية مصر العربية .
2. قسم   "     "     "        "    ـ جامعة الزقازيق ـ جمهورية مصر العربية .
3. وزارة الزراعة واستصلاح الأراضي ـ الدقي ـ الجيزة ـ جمهورية مصر العربية.
ـــــــــــــــــــــــــــ

درس تأثير تغذية طوائف نحل العسل ببدائل حبوب اللقاح البروتينية مقارنة بالتغذية بالمحلول السكري على المناخ الدقيق لطوائف نحل العسل ( حرارة ـ رطوبة ) خلال فصلي الخريف والشتاء لموسم 2002 / 2003 ، 2003 / 2004 على التوالي بمحافظة الشرقية        ( منطقة المحمودية ) .

وقد أوضحت النتائج أن حرارة الطائفة والحضنة قد تأثرت بشكل ملحوظ بنوع التغذية البروتينية ودرجة الحرارة وموسم التربية .

وقد تبين أن الطوائف التي تربت على البدائل البروتينية قد رفعت كلا من درجة حرارة الخلية وكذا عش الحضنة بدرجة ملحوظة مقارنة بالطوائف التي غذيت على المحلول السكري فقط .

الطوائف التي غذيت على مسحوق فول الصويا قد رفعت درجة حرارة الخلية إلى 27.12م5 وعش الحضنة 34.63م5 بينما هذه القيمة لم تتجاوز 24.11م5 و 30.75م5 لكلاهما على التوالي عند تغذيتها على المحلول السكري فقط .

درجة الرطوبة النسبية داخل الخلية خلال فصل الخريف كانت 63.83 ، 36.14 ، 34.19 ، 36.10 ، 61.20 % للطوائف التي غذيت على فول الصويا ، الفول البلدي ، اللوبيا ، اللاكتوجين والمحلول السكري فقط على التوالي .

وقد تم الحصول على نفس المعدل في فصل الشتاء كذلك ، وإن كان معدل موسم 2003 / 2004 أقل من موسم 2002 / 2003 .

وعموما فإن درجة الرطوبة الداخلية لخلية نحل العسل قد تأثرت بدرجة الرطوبة الخارجية وكذا نوعية التغذية البروتينية .
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