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Summary 

 
Intestine of adult bees has a pH of 5.6 – 6.3, and reserve feed they consume 

(honey and bee bread) has a pH between 4.5 and 5. Pollen has the pH greater than 5.5. 
According to previous experiments, bees tolerated best feed with pH ranged from 4.7 to 6.6. 
Pasture used for the experiment was artificial, with pH decreased by fermentation to 4.94 
and pollen with pH reduced by addition of citric acid and hydrochloric acid, to 4.66 (pH of 
final mixture). Control group received a mixture of honey with pollen (pH 5.41). Bee families 
were fed during February-March. The lot who received citric acid raised more juvenile than 
the control group and other groups less juvenile, but the differences were not statistically 
significant. 
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According to the literature, the intestinal pH is 5.6-6.3 for adult bees and 
6.8 for the larvae. It seems that the digestion is adapted to acid feed, which is 
preferred to the neutral or alkaline. Food pH above 7 leads to imbalances and 
promote digestive diseases. 

In bees feed, the administration of pollen substituent of different pH levels 
was experienced. Groups that were given food with a pH of 4.7, 5.5 and 6.6 had 
the maximum consumption and efficiency translated by area occupied by juveniles 
on comb. Lots that received substitutes with pH 4.1 and 8 had the lowest efficiency 
and the lowest consumption. 

It turned out that bees prefer acidic foods and honey and bee bread has 
the pH below 5, fresh or frozen pollen has pH greater than 5. 

The purpose of this experiment was to determine whether pasture 
improves performance of development of bee families and if the answer is positive, 
to check whether the performance is influenced by pH factor or other changes 
occurring in the composition of pasture by anaerobic fermentation. (1, 3) 
 

Materials and methods 
 

Pasture preparation for conducting the experiment was artificial, of pressed 
pollen in glass containers as described by Somerville (2005). 
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 Before starting the experiment the pH of the following products was measured: 
Natural Pasture extracted from combs, honey, regular honey and pollen mixture with PB 
10%, frozen pollen, artificial bee bread. The results were as follows: 

- Pasture - pH 4.66 
- Honey - 4.85 pH 
- Mixture of floral honey 60% + pollen 40% (used) - 5.41 pH 
- Pollen - pH 5.75 
- Pasture of the pressed pollen - pH 4.94. 
For acidification of the mixture of honey with pollen, citric acid was mainly 

used (natural components of floral nectar and honey) and hydrochloric acid (a 
component of gastric juice in higher animals, frequently used as feed 
acidifiant)(1,3). Doses needed to lower the pH of the mixture to 4.66 (pasture pH) 
were set at 12.8 g / kg citric acid and 3.73 ml / kg hydrochloric acid (HCl), 
concentrated. These doses were established by a process of titrimetry.  

In the early period of hibernation a total of 24 apiary bee families in good 
health was elected, with a population of approximate 1,5 kg of adult bees. These 
families were divided into 4 groups of 6 families each. Supplies during wintering 
consist of polyfloral honey in quantity of 14-15 kg / family. The described 
experiment was conducted in the spring, period with solid food (cakes) feeding. 
Food supplement was administered in 2009 February 16, as follows:  

- In group A mixture of honey with pollen pH 5.41;  
- In group B mixture of honey with pollen acidified with HCl, pH 4.66;  
- In group C mixture of honey with pollen acidified with citric acid, pH 4.66;  
- In group D mixture of artificial pasture with honey, pH 4.94.  
The amount of solid mixture administered was 0.75 kilograms / family.  
Measurements were conducted on juvenile honeycomb surface on 

26.03.2009, 3.04.2009 with "net” frame and the surface of juveniles was expressed 
in dm2. Gathering nectar and pollen from the spontaneous flora began around 
27.03.2009. 

 
Results and discussions 

 
The following results were obtained, Table 1. 

Table 1 
The situation of juvenile areas in the four experimental groups 

Lot Results at 
26. 03. 2009 

Statistical 
signification 

Results at 3.04.2009 Recorded 
diferences 

 Average (dm2) Interval (dm2)  Average (dm2) Interval (dm2)  
Lot A 9.28 4-16.25 - 23.69 13.5 - 31 14.41 
Lot B 8.25 6 – 9.5 p< 0.6746 (NS) 22.5 18 - 26 14.25 
Lot C 12.65 7 – 17.5 p< 0.1939 (NS) 26.1 17.5 – 34.5 13.45 
Lot D 8.4 4 – 11.5 p< 0.7066 (NS) 22.7 19.5 – 26.5 14.3 

NS p > 0.05;  * p < 0.05; ** p < 0.01;  *** p < 0.001 
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Effect of acidified feed and pasture on the growth of juvenile:  
In comparison with control group, which raised 9.28 dm2 juveniles until the 

eve of commencement of harvest of natural food and 23.69 dm2 respectively until 
the next measurement, a week later, the results achieved by the other groups 
were:  

- In group B 88.9% and 94.9%,  
- In group D 90.5% and 95.8%, 
- Lot C to 136.31% and 110.17%.  
It is noted that feed acidified with citric acid was preferred in comparison 

with all other types of feed, and the non-acidified one was preferred compared to 
pasture and acidified feed with hydrochloric acid (2,4,5).Biological effect of feeding 
acidified nutrients with citric acid was apparently superior to other types of feed 
used in the experiment, not only attractive, but the efficiency reported to consume 
quantity. In statistical terms, the number of juvenile cells is not significantly different 
compared with control lot at any of the 3 experimental groups. 

After the beginning of harvest from the wild a trend towards uniformity in 
the amount of brood was observed. Thus, after a week, all experimental values 
were closer to the control group than in the first round of juvenile measurements. 

The differences recorded between the 2 measurements are kept at very 
close to all 4 lots. Families of bees, at the early food harvest from nature have yet 
an adult population equal as numbers, as in the beginning of the experiment. Due 
to favorable conditions, this population has channeled full efforts to raise the 
juvenile. This explains the close values of the difference (between 13.45 and 14.41 
dm2) and thereby maintain the differences acquired by first measurement regarding 
the area of raised juveniles. 

Inferiority of pasture and feed acidified with hydrochloric acid compared 
with control lot was confirmed by a slight inferiority in the case of difference 
between the two measurements. The difference was expressed even though 
families were supplied with food from the wild. For batch fed with citric acid, the 
explanation of the lower increasing of the juveniles raising surface may be partly 
lack of supplementary food remnants of the nest during this time, but especially 
adult bees unable to cover a larger area of juvenile. Regarding the equal population 
in winter, it seems that the adults are covering most of juvenile population that it 
can cover, 110.17% compared with control lot. 

Differences between control group and the others and differences between 
the groups are statistically insignificant throughout the experiment. 
 

Conclusions 
 

Most effective in raising the brood was the feed acidified with citric acid, 
followed by feed without acid. 

Feed acidified with hydrochloric acid had the lowest efficiency in growth of 
juvenile, followed by feeding with artificial pasture. 
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Acidification of bees feed to pH 4.6 does not lead to significant changes in 
the number of larvae raised; 

Using pasture instead pollen for supplementary feeding does not result in 
positive differences in the growth of juveniles. 
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