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ABSTRACT

Honey bees are one of the most important living organisms on earth due to their importance in pollinating
various crops that are important to humans, in addition to producing many therapeutic products that are also
important for human health. Therefore, it was important to take care of working on providing it with appropriate
food to obtain protein, carbohydrates, and the types of vitamins that are important for it especially in dearth period.
Here, the three therapeutic natural materials as Thymus vulgaris,Cinnamonum verum and Syzygium aromaticum
were used mixed with supplementary diet and syrup sugar solution in the four experimental seasons(autumn,
winter, spring and summer).The results reported that the highest amount of consumption was 211.50 £22.75 g in
spring season for supplementary mixed with cinnamon and lowest amount of consumption was 107+10.48 g in
summer season for supplementary mixed cloves. The highest number of sealed brood was 1721+191 cell and laid
eggs was 2530+348 egg in summer in colonies provided with supplementary mixed with cinnamon. The correlation
between the consumption and the producer of sealed brood and laid eggs were 97% and 100% respectively in
colonies provided by supplementary mixed with cloves. The highest amount of bee honey were 15.36+1.37 kg/
colony provided with supplementary with cinnamon. There were no diseases in the colonies provided with diet
treated with thyme, cinnamon and cloves compared with control colonies untreated. Through this study concluded
that the natural therapeutic nutrition was very useful and important to protect colonies from diseases plus increased
the colonies production.

Keywords: Thymus vulgaris, Cinnamonum verum, Syzygium aromaticum, therapeutic supplementary diets,
honeybee products.

INTRODUCTION Dgne_lik et al. (2018) demonstrgte;d it_ by examining
. o ) changes in immune system characteristics in honey bees
_ The health, fertility and viability of the animals are  gh different diets of pollen substitutes. And through their
entirely dependent on the quantity and quality of food that s fingings on the importance of protein content in the honey bee
consumed. As for the honey bees, they obtain all their  giet and its practical consequences for rethinking the
nutritional needs from pollen, nectar and wat_er, which are importance of protein supplementation in a sugar-based diet
collected by the honey bee workers foraging from the  4nq jts impact on the health of honey bee colonies and the
environment surrounding the colonies. The worker honey ability to survive in the winter season. Nutrition has a
bees provide the colonies W|th_ the proteins, nutrients and significant impact on the health of living organisms, their
carbohydrates they need to build the colony and feed the yegjstance to various diseases, and their ability to survive for a
brood (Wright etal. 2018). Periods of nectar and pollen  |og time. At the global level, honey bee nutrition is an
scarcity affect very negatively the activity of honey bee  jmnortant issue for beekeepers to keep bees in good condition

colonies, which leads to beekeepers resorting to feeding (Pudasaini et al., 2020).
honey bee colonies on poIIen_ _alternatl\_/e_s becau_se they Honey is responsible for providing honey bees with
believe that they suffer from nutritional deficiency (Sihagand e necessary energy, while pollen is responsible for
Gupta, 2011, Pande and Karnatak, 2014 and Manning, 2016).  gpn1ying honey bees with important protein to feed queens
The supplemgntary diet food was a very Important for  and encourage them to lay eggs and also for the growth of
the honey bee colonies to supply them by the proteins and  |aryae and thus increase the number of bees within colonies
vitamins especially m_the period of time there were not pollen (Oskay, 2021). The absence of food stored inside honey bee
and nectar. The protein supplement foods used to feed honey  ¢ojonies indicates their weakness, and this leads to attacking
bee colonies are not a complete substitute for natural pollen;  tnem with many diseases and pests, and in the end they are
However, using several additional products such as brewer's  ost (Sharaf EI-Din and Abd Al-Fattah, 2022). A protein
yeast, wheat, and _soybean flours §eparate_ly or mixed together supplemental diet is very important in the spring, as colonies
improves the feeding of the colonies at atime of natural pollen o by diet are more active than colonies not provided with
scarcity. Also, to compensate for the absence of nectar and et supplementation. When colonies were supplemented
honey for bees, it is possible tq Use cane sugar or COm syrup \yith a protein diet in early spring, they were more active
to supplement bee food (Standifer et al. 1977). before the queen’s mating season and healthier than others not
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supplemented. Supplemented food consumption was an
important predictor of its quality (Shelley et al. 2022).

Pollen substitute feeding is provided in the form of a
pancake-like paste inside honey bee colonies. This helps the
young honey bees to feed and rise the brood rearing.
Therefore, beekeepers use biological measurements and
measurements of the growth of the bee colony to indicate the
possibilities of colony breeding for queens and conducting
mating operations for them (Sheesley et al. 1970 and
Goodrich et al. 2019). Diets containing natural honey bee
pollen have a very positive effect on the performance of
honey bee colonies (Vincent et al. 2022).

The addition of medicinal and herbal plants to pollen
substitutes increases the metabolism of honey bees and thus
increases the bees' resistance to various pests and diseases
(Grela et al., 1998 and Pohorecka, 2004). Pollen substitutes
were mixed with some medicinal herbal extracts, and camel
urine and camel milk were mixed with the sugar solution. The
result was a significant effect on increasing honey bee
colonies, longevity of honey bee colonies, and also producing
a large amount of honey and pollen (Eshbah et al. 2018). The
quality of food provided to feed honey bees in addition to its
quantity has the greatest impact on the health and longevity of
honey bee individuals (Gloria et al. 2016). Previous studies
showed that not only pollen substitutes that are used in periods
of absence of pollen and nectar, such as the fall season,
stimulate the survival and growth of colonies, but it is also
important to pay attention to their quality and method of
application (Kumar et al., 2013, Morais et al., 2013, Kumar
and Agrawal, 2014, Pande et al., 2015, Shehata, 2016,
Adgaba et al., 2020 and Ullah et al., 2021).

Clove, thyme and cinnamon essential oils are widely
considered antimicrobial against some types of bacteria. Also,
the suggestion for using this kind of oils orally may provide
some degree of protection against pathogens (Al- Mahdi et al.
2021). The thyme, cinnamon and cloves essential oil
indicated highest effect against American and European
Foulbrood diseases and indicated highest (Hassona, 2017).
Supplied honey bees with such materials like cinnamon or
chamomile or other herbal medical plants mixed with diet
have potential effect on survival the population of honey bee
colonies healthy (Rortais et al., 2005, Brodschneider and
Crailsheim, 2010).

In this study therapeutic materials as thyme, Thymus
vulgaris, cinnamon Cinnamonum verum and cloves,
Syzygium aromaticum were used as powder mixed with
supplemental diet and syrup solution. Then honey bee
colonies were fed on it during the four experimental seasons
(autumn, winter, spring and summer) to measure the increase
in the production of honey bee colonies by increasing the
honey bee colonies sealed brood and laid eggs. At the end of
the experiment, the quantity of bee honey produced from the
tested honey bee colonies was measured as one of the most
important honey bee products. During the experiment,
colonies of honey bees were examined to find out the
presence of diseases or non-existence.

MATERIALS AND METHODS

The colonies used in the experiments:
The experiments were started in autumn 2021 until
summer 2022 through 12 month (year), at private apiary

located in village in Itay El-Baroad center, EI- Behaira
governorate. 20 colonies were used, each 5 colony for each
experiment treated with thyme, cinnamon, cloves and 5 as
control colonies. The colonies were investigated and checked
each 15 days from began until the end to.

The natural therapeutic nutrition:

The three kinds of the therapeutic nutrition were used
through the study Thymus vulgaris, Cinnamonum verum and
Syzygium aromaticum. Used of them as a powder mixed with
other contains of diets with proteins or carbohydrates
dependent on the season also with the syrup sugar solution in
all four seasons (12 month) through the year.

The natural nutrition mixed through the different
Seasons:
Autumn and spring seasons:

In this season the colonies provided with the protein
diet dough which weight 250 g contains 215 g white maize
flour +15 g of (Thymus vulgaris or Cinnamonum verum or
Syzygium aromaticum) for the experimental colonies + 15 g
pollen grains+ 10 g inactive yeast, then mixed well with warm
honey solution to be cohesive dough. In addition introduce the
syrup sugar solution to all experiment and control colonies by
rate 1.5 sugar: 1water with add of solution 5 g of (Thymus
vulgaris or Cinnamonum verum or Syzygium aromaticum) for
experimental colonies. As a compare with the control
colonies, all control colonies supplemented with the same
protein diet and syrup sugar solution but without any of the
natural therapeutic.

Winter seasons:

Here the colonies provided by carbohydrate diet
dough (candy) which weight 250 g contains 215 g sugar
powder + 159 of (Thymus vulgaris or Cinnamonum verum or
Syzygium aromaticum) for the experimental colonies + 15 g
pollen grains+ 10 g inactive yeast, then mixed well with warm
honey solution to be cohesive dough. In addition introduce the
syrup solution to all experiment and control colonies by rate
2 sugar: 1water with add of solution 5 g of (Thymus vulgaris
or Cinnamonum verum or Syzygium aromaticum) for
experimental colonies. As a compare with the control
colonies, all control colonies supplemented with the same
protein diet and syrup solution but without any of the natural
Summer season:

The cohesive dough diet the same used in autumn and
spring season and the syrup solution the same except the rate
of solution was 1 sugar: 1water.

The observation and investigation of the all colonies
treated and untreated:

The investigation and nutrition to colonies were each
15 days in each season. In this experiment the number of
sealed brood and laid eggs were accounted, the brood diseases
were noticed and investigated for all experimented colonies
have diseases or not by percentage (%) . In addition, the
amount of consumption rate of nutrition (diet supplementary
treated and untreated) from each colony through each season
was weighted and calculated. Also, in the end season the
amount of bee honey were collected and weighted from each
colony treated by (thyme, cinnamon and cloves) and
untreated colonies as comparing the important product inside
colonies.

Statistical analysis:

The program of SPSS 26 was used, with one way

ANOVA, to analysis experimental data, through it calculated
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the mean of consumption amount weight of different treated
diet by g and sugar syrup by liter. in each experiment season
and colonies. After that, calculated mean number of sealed
brood and egg laid for each experimental colony through the
4 seasons. The mean amount weight of bee honey for the
experiment seasons with different treatments calculated after
the end of experiment, then Calculated F value, p. value and
L.S.D. In addition, the equations of the relation between the
consumption of the natural nutrition diet and the colonies
products and calculated the correlation coefficient (r), R
square (R?) and R? adj. to see the effects of the consumption
of food on the sealed brood and egg laid number to increase
the population of bees (Wagner and William 2015, and
Schmuller, 2013).

RESULTS AND DISCUSSION

Results
The natural nutrition consumptions and its effects on the
honey bee products (sealed brood and laid eggs):

The experimental data in table 1 illustrated that
through the four experimental seasons autumn, winter, spring
and summer the mean amounts of weight consumption of
diet, mean numbers of sealed brood cells and mean numbers
of laid eggs cells treated by natural therapeutic Thymus

vulgaris, Cinnamonum verum, Syzygium aromaticum and
control (untreated). Results indicated that in autumn season
the mean amounts of consumption for the three treated natural
therapeutic (thyme, cinnamon and cloves) and control were
136.17+16.33,  157.83+18.83,  117.33+10.48 and
115.67+7.85 g/ check respectively with F. value = 58.85 and
L.S.D = 7.44; also the mean amounts of sugar syrup
consumption were 1, 1.5, 1 and 1.5 liter /check respectively.
The mean numbers of sealed brood cells for thyme,
cinnamon, cloves and control were 147483, 3924218,
133+70 and 130465 cell/ check respectively with F. value =
30.98 and L.S.D = 66.56. The mean numbers of laid eggs
were 3761215, 10881403, 336207 and 255+125 egg/ check
with F. value =66.96 and L.S.D = 136.70. In addition results
in winter season for the three natural therapeutic and control
indicated that the mean amounts of consumption of diet were
173+22.64, 206.67+23.06, 159.00+18.07 and 157.00+18.13
g/check respectively with F. value = 37.42 and L.S.D = 10.87
also with the mean amount of sugar syrup solution the
colonies provided with it as 2 liter /check for all treatments
colonies and untreated colonies. The mean numbers of sealed
brood in winter season for thyme, cinnamon, cloves and
control colonies were 323+51, 739481, 270+21 and 266+22
cell/check with F. value = 621.81 and L.S.D = 26.47.

Table 1.The natural nutrition feeding (g) and its effects on the colonies products (sealed brood and laid eggs) in different seasons

Experiment Natural Amount of sugar A mount of diet consumption :
seasons nutrition syrup (L)/cheok ) foheck """ No. of Sealed brood  No. of aid eggs
Thymus vulgaris 1 136.17+16.33° 147+83° 376+215P
Cinnamonum verum 15 157.83+£18.832 392+2182 1088+4032
Autumn Syzygium aromaticum 1 117.33+10.48¢ 133+70 3364207
Control 15 115.67+7.851 130+65¢ 255+125¢
F. value 58.85 30.98 66.96
LS.D 7.44 66.56 136.70
Thymus vulgaris 2 173+22.64° 323451P 857+63°
Cinnamonum verum 2 206.67+23.062 7394812 172241992
Winter Syzygium aromaticum 2 159.00+18.07¢ 270+21¢ 790+69°
Control 2 157.00+18.13° 266122¢ 554+58¢
F. value 3742 621.81 609.60
LS.D 10.87 26.47 59.94
Thymus vulgaris 25 178+22.46° 706+169° 1240+170°
Cinnamonum verum 3 211.504£22.75% 111441912 202412822
Sprin Syzygium aromaticum 25 164.00+£18.07¢ 647+175° 1185+186%
pring Control 25 162.00+18.13° 662+199" 944+1774
F. value 3747 43.97 151.13
LS.D 10.83 97.28 110.37
Thymus vulgaris 3 125+16.61° 1199+181° 1723+177™
Cinnamonum verum 35 147.83+18.83? 1721+1912 2530+3482
Summer Syzygium aromaticum 3 107.33+10.48° 1206+164% 1746+163°
Control 3 105.83+7.99¢ 1291+223° 1542+180¢
F. value 57.28 50.71 109.55
LS.D 7.49 100.91 121.62

The mean numbers of the laid eggs were 857+63,
1722+199, 790469 and 554+58 egg/check with F. value =
609.60 and L.S.D =59.94. In the third experimental season,
spring, the mean amounts of diet consumption were
178+22.46, 211.50+22.75, 164.00+18.07 and 162.00+18.13
g/check respectively with F. value =37.47 and L.S.D = 10.83.
Also, the mean amounts of sugar syrup solution introduced to
colonies were 2.5, 3, 2.5 and 2.5 liter/check respectively. The
mean numbers of sealed brood were 706+169, 1114+191,
647+175 and 662+199 cell/check respectively with F. value
=43.97 and L.S.D = 97.28. The mean numbers of laid eggs
were 1240+170, 2024+282, 1185+186 and 9444177
egg/check respectively with F. value = 151.13 and L.S.D =
110.37. Moreover, in the fourth experimental season,

summer, the mean amounts of diet consumption were
125+16.61, 147.83+18.83, 107.33+10.48 and 105.83+7.99 g/
check respectively with F. value = 57.28 and L.S.D = 7.49,
also the mean amount of sugar syrup were 3 liter/ check for
each colony treated with thyme, cloves and control colonies
otherwise were 3.5 liter/check for colonies treated with
cinnamon. The mean number of sealed brood for thyme,
cinnamon, cloves and control colonies were 1199+181,
1721+191, 1206+164 and 1291+223 cell/check respectively
with F. value =50.71 and L.S.D = 100.91. The mean number
of laid eggs were 1723+177, 25304348, 1746+163 and
1542+180 egg/check respectively with F. value = 109.55 and
L.S.D=121.62.

259



Nadia M. K. M. Hassona

mixed with the various natural therapeutic materials (thyme,
cinnamon and cloves) on increasing the population inside
colonies as a products (sealed brood and laid eggs) through the
4 experimental seasons.

The relationship between the consumption of natural
nutrition therapeutic and honey bee colonies products
(sealed brood and laid eggs)

In Table 2 the results were indicated the exponential
equations to clarify the consumption rate effect from the diet

Table 2. The relation between the consumption of natural nutrition and the products in side colonies (sealed brood &
laid eggs) through deferent seasons
Independent variable

H 2
Seasons Natural nutrition  Products Equation™ r R F. value P. Value
_ Sealedbrood LNy SO0 A00P 0577 0333 13955 0001
Thymus wigaris Laid eggs Ln¥, = 17.457+ 0.021E 0569 0324 13421 0.001
(13.912) (0.006) ' : - :
[nY, = 18201+0.18B
Cinnamonum  Sealed brood 125 @) 0560 0324 13437 0.001
verum Laid eggs Ln Yz(zzigﬁ"tfg;%’“ E 0686 0470 24836 0.000
Autmn Sealed brood LnY, =1345+0.038B 0703 0495 27406 0.000
Syzygium (1.173) (5.235) ) ) : '
aromaticum . Ln Y, =1.594+0.044 E
Laid eggs G006 G20 0701 0942  27.097 0.000
Sealed brood Lnt, =0645+0.0458 0644 0415 18876 0.000
Contro L e ol E
. n =1. +0.
Laid eggs Goth) @i 0680 0463 24114 0.000
[NV, = 148.210+0.004B
Thymus Sealed brood 1 (5.668) (4.383) 0.638 0.407 19.215 0.000
vulgaris . Ln Y, = 680.504+0.001E
Laid eggs (210.257) (12.353) 0.406 0.165 5.535 0.026
[nY, = 452326+0.002 B
Cinnamonum Sealed brood /_1(6.067) (2.960) 0.488 0.238 8.762 0.006
verum . Ln Y, =1126.483+0.002E
Winter Laid eggs 2(5.677) (2.388) 0411 0.169 5.701 0.024
[n¥, = 140.781+0.004 B
Syygium  Sealed brood bLaiD) (30.429) 0968 0937  417.346 0.000
aromaticum . Ln ¥, =431.811+0.004 E
Laid eggs % a9 (6001 0750 0563 36017 0.000
Sealedbrood LMYy = 13525240004 B 0948 0899  249.209 0.000
Contol L so8a TEO 005 E
R n = . +0.
Laid eggs oatey (o6) 0808 0653 52785 0.000
[nY,129.678+0.0098
Thyms Sealed brood 513 (6.929) 0860 0740 79619 0.000
wulgaris . Ln ¥,515.017+0.005E
Laid eggs Govh. o2H) 0799 0638 49399 0.000
[nY, = 277595+0.007 B
Cinnamonum  Sealed brood o6y 8.059) 0842 0709 68112 0.000
verum . LnY, =1762.542+0.001E
oring Laid eggs (3965 (o.015) 0097 0009 0265 0,610
[n¥, = 51.200+ 0.0158
Sygium  Sedled brood 6168 (20522) 0968 0938 421353 0.000
aromaticum . Ln ¥, =275.598+ 0.009 E
Laid eggs Cia g (69.060) 099 0993 3977615  0.000
Sealed brood Ln¥; =49.593+0.016 B 0015 0838 144472 0.000
Contol LD, AR oG OL0 E
. n = . +0.
Laid eggs Bros) oyl 0990 0980 1369996  0.000
[nY, = 681.272+0.004 B
Thymus Sealed brood 5.150) 45%) 0480 0231 8398 0.007
wulgaris . Ln ¥, =1283.497+ 0.002E
Laid eggs 2o ) 0372 0138 4488 0.043
[n¥, = 911.030+0.004 B
Cinnamonum Sealed brood (8523) (5412) 0.715 0.511 29.291 0.000
verum Laid eggs Ln YZ( 4:722%?3(935%0015 0158 0025 0715 0.405
Summer . ~
[nY, = 485.34+0.008 B
Syzygti'um Sealed brood ) Y(S'ngzs), 2(305482) e 0.651 0.424 20.608 0.000
aromaticum - ny, = . +0.
Laid eggs 7 250) (A1) 0657 0432 21288 0.000
Sealedbrood LMY =196437+0.018 B 0819 0671  57.062 0.000
Control (8.032) (7554)
Laid eggs Ln¥, =437.571+0012E 0800 0640 49707 0.000

(5.612) (7.050)

R? = coefficient of determination, r =correlation coefficient, numbers between () is t calculated
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The thyme, Thymus vulgaris, in the first experimental
season (autumn) when the colonies consumption one gram
from the diet mixed with that material the sealed brood
increased by 0.02 cell from the population with F. value =
13.955, P. value = 0.001, and calculated the correlation
coefficient (r) was 0.577 and coefficient of determination R?
was 0.333. Also, when bees inside colonies feed and
consumption 1 gram from the mixed which lead to laid eggs
increased by 0.021 egg from the population with F. value =
13.421, P. value = 0.001, r = 0.569 and R?= 0.324. In winter
season when the bees consumption 1 gram of mixed diet by
thyme the sealed brood increased by 0.004 with F. value
=19.215, P. value = 0.000, r = 0.638 and R? = 0.407, also the
laid eggs increased by 0.001 with F. value =5.535, P. value =
0.026, r = 0.406 and R? = 0.165. In the third season which was
spring the consumption I gram from the mixed diet with thyme
effected on the sealed brood to increase it by 0.009 with F.
value =79.619, P. value = 0.000, r = 0.860 and R? = 0.740.
Moreover, the laid eggs increased by 0.005 with F. value
=49.399, P. value = 0.000, r = 0.799 and R? = 0.638. In
summer season the bees feed and each | gram they
consumption from the mixed diet with thyme effected on the
sealed brood and increased it by 0.004 of population with F.
value =8.398, P. value = 0.007, r = 0.480 and R?=0.231. The
same happened with the laid eggs increased by 0.002 with F.
value =4.488, P. value = 0.043, r = 0.372 and R>=0.138.The
second experiment material mixed with diet and introduced to
bees was Cinnamonum verum and each 1 g consumed from it
in autumn season leads to increase the sealed brood by 0.18
with F. value =13.437, P. value = 0.001, r = 0.569 and R? =
0.324. Laid eggs also increased by 0.014 with F. value
=24.836, P. value = 0.000, r = 0.686 and R? = 0.470. In the
second season (winter) each 1 g consumed from the cinnamon
mixed diet lead to increase the sealed brood by 0.002 with F.
value =8.762, P. value = 0.006, r = 0.488 and R? = 0.238. And
laid eggs increased by 0.002 also with F. value =5.701, P.
value = 0.024, r = 0.411 and R? = 0.169. In spring the sealed
brood increased by 0.007 with F. value = 68.112, P. value =
0.000, r = 0.842 and R? = 0.709, moreover the laid eggs
increased by 0.007 with F. value =0.265, P. value 0.610, r =
0.097 and R? = 0.009. In summer, the sealed brood increased
by 0.004 with F. value = 29.291, P. value = 0.000, r = 0.715
and R?=0.511, the laid eggs increased by 0.001 with F. value
=0.715, P. value = 0.405, r = 0.158 and R? = 0.025.

Syzygium aromaticum which consumed by bees inside
colonies through the diet mixed with cloves effected on the
sealed brood and when bees consumed 1 g from it in autumn
increased sealed brood by 0.038 with F. value = 27.406, P.
value = 0.000, r = 0.703 and R? = 0.495, and laid eggs
increased by 0.044 with F. value = 27.097, P. value = 0.000, r
=0.701and R? = 0.942. In winter, the sealed brood increased
by 0.004 with F. value = 417.346, P. value = 0.000, r = 0.968
and R? = 0.937, also the laid eggs increased by 0.004 with F.
value = 36.017, P. value = 0.000, r = 0.750 and R? = 0.563. In
spring as the third season the sealed brood increased by 0.015
with F. value = 421.353, P. value = 0.000, r = 0.968 and R? =
0.938, and laid eggs increased by 0.009 with F. value =
3977.615, P. value = 0.000, r = 0.996 and R? = 0.993. In the
summer season, the sealed brood increased by 0.008 with F.
value = 20.608, P. value = 0.000, r = 0.651and R?=0.424, and
laid eggs increased by 0.006 with F. value = 21.288, P. value
=0.000, r=0.657 and R? = 0.432.

As a comparison with the control diet consumed 1 g
from it in autumn leads to the sealed brood increased by 0.045
with F. value = 18.876, P. value = 0.000, r = 0.644 and R? =
0.415, and laid eggs increased by 0.046 with F. value = 24.114,
P. value = 0.000, r = 0.680 and R? = 0.463. Also, in winter the
sealed brood increased by 0.004 with F. value = 249.209, P.
value = 0.000, r = 0.948 and R? = 0.899, and laid eggs
increased by 0.005 with F. value = 52.785, P. value = 0.000, r
= 0.808and R? = 0.653. In spring, sealed brood increased by
0.016 with F. value = 144.472, P. value = 0.000, r =0.915 and
R? =0.838, and laid eggs increased by 0.010 with F. value =
1369.996, P. value = 0.000, r = 0.990 and R? = 0.980. In
summer as the end season of this experiment, sealed brood
increased by 0.018 with F. value =57.062, P. value = 0.000, r
=0.819 and R?=0.671, and laid eggs increased by 0.012 with
F. value = 49.707, P. value = 0.000, r = 0.800 and R? = 0.640.
Bee honey as the mean product from the colonies treated
after year (4 seasons) experiment:

Through figure (1) illustrated that the mean of bee
honey weight after 12 month (4 seasons) after the experiment
of natural nutrition therapeutic with the four materials finished
their experiment. Collected all amount of bee honey from each
treated and control colonies then weighted all bee honey from
each colony treated and untreated, the results reported in the
table 3 were, the mean of bee honey weight by kg from the 5
colonies had the nutrition (diet and syrup sugar) mixed with
thyme Thymus vulgaris was 12.96 kg/colony. In addition the
mean weight of the bee honey collected from the 5 colonies
had nutrition mixed with cinnamon Cinnamonum verum was
15.36 kg/colony. Moreover, the mean weight of bee honey
collected from the other 5 colonies had nutrition mixed with
cloves Syzygium aromaticum was 11.56 kg/colony. Finally,
the mean weight of bee honey collected from the 5 colonies as
control had untreated nutrition was 10.65 kg/colony, with F.
value = 21.220, P. value = 0.000 and L.S.D = 1.436. Though
the data the statistical analysis indicated that there were
significant different between the weights of bee honey from
each colonies according to the kind of nutrition their
consumed.

Bee honey by Kg

Syoygium
aromaticum

Cinnamonum
verum

Thymus
vulgaris
Figure 1. The mean amount of bee honey product from
the colonies after (4 seasons) the end of natural
nutrition experiment
Investigation of the diseases in the colonies treated and
untreated
In table 3 indicated the three kind of diseases
(American foulbrood & European foulbrood, Varraoa mite,
Nosema sp. and Chalk brood) was important to be know there
were in the colonies or not. So, in the time of investigation
through the experiment the data in table 3 illustrated that there
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were no (0%) diseases from any kind in all colonies treated
with Thymus vulgaris, Cinnamonum verum and Syzygium
aromaticm through the 4 experiments seasons. On the other
hand, there were two kinds in the disease reported in the
colonies used as a control (untreated) Varroa mite appeared in
all 4 seasons by 43% in autumn, 29% in winter, 15% in spring
and 12% in summer seasons there were low account
controlled through the experiment. Then, chalk brood
appeared in autumn with 52%, in winter with 25% and in
spring with 22% theses were few amounts under control, and
then disappeared in summer season. Also, the Nosema sp.
appeared in winter with 56% and spring with 44% seasons
only with few amount of each season under control.

Table 3. The diseases of brood found or not in the
different colonies have diet and syrup with
natural therapeutic

Types of diseases percentage (%)

Igfrir:ial;gral seZsr;ens U.F.B. and Valjroa Nosema Chalk
A F.B. mite sp. brood
Autumn 0 0 0 0
Thymus Winter 0 0 0 0
vulgaris Spring 0 0 0 0
Summer 0 0 0 0
Autumn 0 0 0 0
Cinnamonum  Winter 0 0 0 0
verum Spring 0 0 0 0
Summer 0 0 0 0
Autumn 0 0 0 0
Syzygium Winter 0 0 0 0
aromaticum  Spring 0 0 0 0
Summer 0 0 0 0
Autumn 0 43 0 52
Control Wipter 0 29 56 25
Spring 0 15 44 22
Summer 0 12 0 0
Discussions

The current results indicated that the highest
consumed diet treated by cinnamon were 180.85¢/ season,
from 250g of introduced diet, with percentage of 72.3%
followed by consumed diet treated with thyme 153.04
o/season by percentage of 61.12% then diet treated with
cloves 136.9g /season by percentage of 54.8% and diet used
as control consumed by colonies through the 4 seasons
135.13g/ season by 54%. The result illustrated that the most
nutrition consumed highest by honey bees in colonies were
the diet treated with cinnamon and lowest nutrition consumed
were control diet and diet treated by cloves. In general the
honey bee colonies reported that the most seasons they
consumed the diet supplement with treated or not was the
spring season followed by winter those periods were the poor
period of pollen and nectar around the experimental colonies.
The biggest amount of consumption diet supplement were in
spring season for the diet treated with therapeutic cinnamon
Cinnamonum verum by 84.6% followed by winter season
82.7% . supplementary feeding was very important in the
colonies specially in early spring when the pollen and nectar
were not available any more that’s helped colonies to survive
(Standifer et al. 1977). The different industrial diets that
honey bees feed on for bees are usually rich in protein such as
(yeast, soybeans, corn, peas, eggs, microalgae and casein) and
may include a small amount of pollen because of its

importance in increasing the rate of consumption and brood
rearing (Standifer et al 1973 and Algarni et al 2006).

The consumed of diet and syrup sugar solution treated
with natural therapeutic effected on the population inside
colonies, the number of the sealed brood and laid eggs
increased by continues of feeding from autumn to summer as
the sealed brood was 147 cell in autumn increased to be 1199
cell in summer season also the laid eggs was 376 egg in
autumn increased to be 1723 egg in summer season these was
during continuously feeding on the diet with thyme Thymus
vulgaris. The same happened with the colonies continuously
feeding on diet with cinnamon Cinnamonum verum the
sealed brood was 392 cells in autumn increased to be 1721
cell in summer and the laid eggs was 1088 egg in autumn
increased to be 2530 egg in summer. The colonies consumed
the diet mixed with cloves Syzygium aromatic produced
sealed brood 133 cell in autumn then increased to 1206 cell in
summer season, and laid eggs 336 egg in autumn and
increased to 1746 egg in summer season. On the other hand,
the control diet produced lowest sealed brood and eggs but
also sealed brood was 130 cell in autumn increased to 1291
cell in summer, also laid eggs 255 egg in autumn increased to
1542 egg in summer season by the continuously feeding on
diet and syrup solution. The supplementary diets helping
surviving the colonies and increasing the bee population to
produce honey and collect pollen (Standifer et al. 1977).
Supplemented honey bee colonies with the diet protein
effected in the honey bee brood and increased the percentage
of brood production from 13.1 to 14.5% (Vrabie et al. 2019).
In general supplemented food used as strategy by beekeepers
to increase the honey bee individuals especially in the period
has not pollen and nectar, but the supplementary food must
have protein and carbohydrates (Pudasaini et al. 2020).

The results compared between the three diets nutrition
with  natural treated materials (Thymus vulgaris,
Cinnamonum verum and Syzygium aromaticum) the colonies
indicated the highest amount of consumption and highest
number of sealed brood and laid eggs were colonies fed on
diet treated with cinnamon Cinnamon verum. On the contrary,
the colonies fed on the diet treated with cloves Syzygium
aromaticum they were recorded the least consumption and
least number of sealed brood and laid eggs. Even though, the
control colonies were the least one in the consumption and
production of brood and eggs. Supplemented commercially
diets were used in honey bee colonies leads to improvement
and sustainable the brood rearing (Abd EIl- Wahab et al.
2016). The tested supplementary diets differed in their
consumption by honey bees, some diets being consumed
entirely compared to others (DeGrandi — Hoffman et al.,
2008). May be the artificial supplementary diets effective on
stimulating the honey bee queen to produced eggs and also
colonies to rear brood (Mattila and Otis, 2006, Nabors, 2000
and Standifer et al., 1973),

Through the equation calculated to indicate the
relationship between the rate of consumption and the
production amount of brood and eggs, the results indicated
that there were highest rate of correlation between the
consumed food and the produced brood especially in spring
season 86% brood and 80% eggs in colonies fed on the diet
treated with thyme Thymus vulgaris. In addition there were
84% brood and 97% eggs in colonies fed on diet treated with
cinnamon Cinnamonum verum, also the colonies fed on diet
treated with cloves indicated highest correlation between the
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consumption and production in spring season by 97% brood
and 100% eggs. Alternating diet pollen and pollen only
accepted from the honey bee, thus the pollen replacement diet
is highly portable from honey bees as natural pollen and it can
be introduce to colonies as patties (Saffari et al., 2004). There
was an important role in artificial supplement diets in
increasing the bee honey production, brood production, other
biological activity and also immunity (Skubida et al., 2008,
Zahra and Talal, 2008).

The supplementary food introduced to the colonies
through the 4 experiments seasons by using the three different
natural therapeutic materials indicated, the high amount in bee
honey produced after the end of the experiment compared
with the control colonies as it happened in sealed brood and
laid eggs production. The highest amount of the bee honey
produced was 15.36 kg /colony fed on diet and syrup treated
with cinnamon Cinnamonum verum, and the least amount of
bee honey produced was 11.56 kg/colony fed on diet and
syrup treated with cloves Syzygium aromaticum. Otherwise,
the control colony produced 10.72 kg at the end of
experiment. It is necessary to provide protein feed stimulate
colony activity, maximize honey production and pollination
of crops, overcome pesticide damage and resist parasites and
diseases, and drive bee production flow (Skubida et al., 2008).
Another study indicated that the higher of consumed diet than
other types of diets lead to higher in honey bee population
then followed by the higher in bee honey production and
pollination (Kumar et al., 1995).

The mains of using the three different natural
therapeutic materials mixed with diet and syrup were make
bees more attracted to feeding; prevent the presence of any
kind of brood disease as appeared through the experiment that
all brood diseases reported only in the control colonies, as
Nosema sp., Chalk brood appeared in winter and summer
seasons and Varroa mite in all seasons. Also, using the three
different natural therapeutic materials mixed with diets and
syrup increasing the numbers of honey bee’s population
within the colonies by stimulating the queen to lay eggs,
especially at a time when there is no pollen and nectar, and
this in turn leads to an increase in the colonies production of
honey, pollen and other important products. Authors were
studied that natural materials (chamomile and cinnamon)
effected on the colonies as the cinnamon prevent the Varroa
mite and helping honey bees to build the wax foundation
faster than chamomile group; in addition the population of
bees increased more in the group of chamomile than
cinnamon group, both chamomile and cinnamon indicated
good effect in all biological activities and survived healthy for
honey bee population (Al-Ghamdi et al. 2021). The materials
add to supplementary diet and syrup indicated that improved
the bees healthy, moreover there was no side effect appeared
on the honey bees through the investigation (Rortais et al.,
2005, Brodschneider and Crailsheim, 2010).

By suing different natural nutrition materials some
effective on morphometric analysis happened as in forewings
and hind legs in bees treated, these differences between the
natural materials may be due to other factors such as genetic
variations (Garnery et al., 1998, Arias et al. 2006 and
Marghitas et al. 2008).

CONCLUSION

In current study the three natural materials therapeutic
were mixed with the different diets dependent on the season
and compared with the control diet introduced to other

colonies. All the three materials thyme, cinnamon and cloves
indicated good effect in the colonies treated. The cinnamon
was much better than thyme and cloves in the bee population
production and bee honey production. In addition all of them
indicated perfect effect to prevent any brood diseases in all
colonies treated by each of them. Still need more studies on
the honey bee biological activity for the three therapeutic
materials.
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