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Abstract

This experiment was conducted to study the effect of new alternative supplements on the development of the
hypopharyngeal glands in worker honey bees. The main ingredients for each diet (A, B) were inactive yeast,
powdered sugar and water. The diet (A) consisted of chamomile, caraway, and sesame powder. While diet (B)
consisted of anise, Laura paper and ginger. The results showed that the development of the hypopharyngeal glands
reached a maximum when feeding on diet A at advanced stages of hypopharyngeal glands, and the lowest
development of the pharyngeal gland was in the control bees, while the bees feeding on the diet B had moderate
growth in the development of the gland within the same periods of time. It could be concluded that the nutrition of
the bees with anise, Laura paper and ginger could play an important role in the development of hypopharyngeal
glands according to the nutritional value of the diet.
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1. Introduction

Nutrition greatly affects the health of the bees ability to exist in different habitats, climatic
and thus on their productivity. Due to the conditions and flora, honey bees cannot meet the
presence of certain times when the bees are not increasing demands (Aizen and Harder, 20009;
fed due to the scarcity of pasture, pollen Ruttner, 2013; Ahmad et al., 2020; Hristov et
supplements are used as a substitute for the al., 2020; Jagdale et al., 2021). Honey bee
protein that the bees get from pollen. The colony losses are greater today than at any time
hypopharyngeal glands of worker bees located in recent history (Van Engelsdorp et al., 2007,
in the head; consist of thousands of bicellular 2008). The causes of colony deaths have been
units composed of a secretory cell and channel attributed to parasitic mites (Amdam et al.,
cell arranged in groups of about 12 along the 2004) and disease, but the causes of other losses,
length Collection tube. The glands are involved such as). Perhaps the main factor in colony loss
in the production of Royal Jelly fed on queens is inadequate nutrition. A constant supply of
and larvae. Bees provide nature with priceless pollen ensures colony growth as it provides adult
gifts. The pollination process of plants is also bees with protein and stimulates brood
highlighted, as is the production of honey, Royal production. Food-poor colonies have limited
Jelly and Propolis. Despite their adaptability and brood rearing (Keller et al., 2005; Mattila and
Otis, 2007; DeGrandi-Hoffman et al., 2008).
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but it can contain some amino acids and lipids
(Percival, 1961; Baker and Baker, 1975).

Pollen is the most important source of protein
for adult bees, and its content and quality
influence colony longevity and productivity
(Brodschneider and Crailsheim, 2010). The
protein content of the pollen can be used as an
indicator of the nutritional value and quality of
the pollen (Nicolson, 2011). Honey bees collect
pollen grains from many different plant species,
and the nutrient composition of pollen varies
considerably between plant species (Schmidt,
1982; Schmidt 1984) found that bee preferences
for pollen type were not based on protein
content but on the Cook et al. (2003) showed
that food preferences can reflect pollen quality.
The nutritional value of pollen can be more
accurately determined from its amino acid
composition than from its total protein content,
since its nutritional value decreases with a
deficiency in essential amino acids (De Groot,
1953). Under natural conditions, honey bees
Apis mellifera L. depend solely on the food
available in the field for their physiological
needs, with nectar serving as a source of energy
and pollen serving as a source of proteins,
vitamins and minerals (Potts et al.,, 2016).
Proteins make up 10% to 36% of pollen,
depending on botanical origin (Estevinho et al.,
2012). These proteins play an important role in
bee nutrition, particularly during the first six
days of adult life when worker bees consume
large amounts of pollen protein to support the
development of the mandibular and pharyngeal
glands (Degrandi-Hoffman et al., 2010). The
hypopharyngeal glands (HPGs) of lactating bees
produce a high-protein food called royal jelly.
This food is fed to the queen, larvae, drones and
other workers (Crailsheim, 1991). For optimal
HPG development, newly formed bees should be
fed a protein-rich diet (Kleinschmidt and
Kondos 1978; Crailsheim 1990). Pollen
consumption has been shown to be positively
correlated  with  glandular  development
(Crailsheim and Stolberg, 1989; Hrassnigg and
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Crailsheim, 1998; Corby-Harris et al., 2015).
Therefore, HPG growth and development can be
seen as important criteria that can be used to
assess the suitability of natural pollen feed or
protein supplement feed for young bees
(Maurizio, 1954; Standifer et al., 1960).

In particular, several studies have examined the
structural changes that occur in the larynx as
worker bees age and/or take on other tasks
(Knecht; Kaatz, 1990; Richter et al., 2016).
However, few studies have examined gland
development in bees based on the food provided
to them. Hypopharyngeal glands located in the
head of the worker bee, produces a protein-
based substance that is responsible for caste
differentiation and is also used to feed young
larvae, drones and the queen (Feng et al., 2009;
Kamakura, 2011). HG activation occurs in the
presence of protein-rich food (Al-Ghamdi et al.,
2011). HG size is related to gland production
and generally increases from 6 to 18 days of age
in nursing mothers (Deseyn and Billen, 2005),
Glandular thickening size (Hrassnigg and
Crailsheim, 1998; Deseyn and Billen, 2005;
Feng and Fang, 2009) or protein content (Knecht
and Kaatz, 1990; Heylen et al., 2017). The HPG
in bees are age-dependent pairs of glands
associated with different social behaviors
through different secretions (Liu et al., 2013;
Ueno et al., 2015). Little oval structures, which
make up each gland, are joined by axial and
terminal secretory ducts. Because to the highly
efficient secretion, active secretions reach the
lower pharynx of the glands by the time new
worker bees (6-13 day old bees) attain full
development, therefore HPG has primarily been
examined in worker bees (Lass and Crailsheim,
1996; Rahman et al., 2014). Once the bee begins
feeding, these glands begin to deteriorate.
Cluster size, which fluctuates with age and
reflects workers' age polytheism, is the primary
factor influencing HPG activity (Robinson,
1992; Deseyn and Billen, 2005; Johnson, 2010).
These glands are also susceptible to various
stresses such as starvation, heat, and Varroa
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infestations, which can lead to a decrease and
glandular degeneration (Khalil, 1992; Yousef et
al., 2014).

Poor pollen may result in inferior weight gain,
lower protein or nitrogen content, shorter
lifespans, and an incomplete development of the
HPG, which in turn results in less Royal Jelly
production, which could impede the growth of
the larvae and queen. It is essential to assess the
availability and nutritional value of specific
pollen substitutes and to take into account how
this diet may affect the morphological and
physiological functions of honey bees of various
ages. The aim of the current investigation was to
determine the Influence of some pollen
substitutes on the development in stages of the
hypopharyngeal glands in the honeybee Apis
mellifera L.

2. Materials and methods

2.1. Honeybee source
The present study was carried out in Plant

Protection Department, Faculty of Agriculture,
South Valley University during 2021 and 2022.
The hybrid of the Carniolan bee race was chosen
to start the planned experiment. For the
experiment three honeybee colonies of equal
strength nearly each colony was fed with
twenty-one supplemental diets, supplemental
diets were placed in two different seasons. The
consumption rates of diets were calculated by
the difference between the weight of the diets
before and after then choose the best diets
depending on the rate of consumption. Number
of six diets of the mixture was the highest
consumption was chosen. Two groups of these
six diets were made; each group was divided
into three types, where the selection was made
based on the percentage of protein in each of
them. Three diets were formed from each of the
two groups (A) and (B) in three different
proportions.

Three honey bee colonies representing three
replicates of each treatment of A, B and Control
(C) were made and nine colonies of equal
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strength were chosen. Diets feeding was
provided to the colonies throughout the
experimental period for each colony in
treatments (A, B), while the control colonies (C)
untreated.

2.2. Date experimental period
The beginning of the experiment was from the

first of March (1/3) until the end of June (30/5),
with an interval of 10 days between the readings
during two seasons 2021/2022.

2.3.Components of diets
2.3.1. Pollen substitutes
a. Inactive dry brewer's yeast

b. Can sugar
c. Distilled water

Nutritional supplements
a. Chamomile  Matricaria  chamomilla,
Caraway Carum carvi, and Sesame

Sesamum indicum.

b. Anise Pimpinella anisum, Laura leaves
Laurus nobilis and Ginger Zingiber
officinale.

All nutritional supplements used in the
experiment were provided in powder form and
mixed with pollen substitutes at the rates
mentioned below in the preparation of the diets.

2.4.Diets preparation
Diet (A): Consists of both (Chamomile,

Caraway and Sesame) were mixed in equal rates
(15 g. of each) and this mixture was added to
paste from inactive dry brewer's yeast (45 g.)
and sugar (90 g.) and distilled water (90 cm.)
Diet (B): Consists of both (Anise, Laura leaf,
and ginger) were mixed in equal rates (5g. of
each) and this mixture was added to paste from
inactive dry brewer's yeast (30g.) and sugar
(90g.) and distilled water (60 cm).

2.5.Place the diets in the beehives
Both first and second treatment replicates (A and

B) were received the diets described above
continuously and the nutrients placed directly
inside the hives on Top bar of combs throughout
the experiment period.

2.6.Bee sampling
Samples were taken from nurse bees (25 nurse

bees from each colony) randomly at different
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ages from the middle brood nest. And that was
done every ten days by taking samples from the
different hives. Several steps were carried out to
determine the developmental stages as follows:
The bees were taken and immobilized by
temporarily placing them in a freezer. The head
capsule of each worker was removed (dissected)
slightly and gently until the hypopharyngeal
glands became observed. Each gland was pulled
out gently and placed on a glass slide.

2.7.Morphometric studies
Samples were taken from the workers and the

heads were dissected according to the method of
Hrassnigg and Crailsheim (1998) in NaCl
solution (7.5 g/L) under a stereomicroscope. The
HPGs were removed and spread on a glass slide
for each bee separately. The external chitinous
exoskeleton of the facial region of the head was
removed between the compound eyes. An
assessment for each gland was carried out to
determine  different  developmental  stage
according to (Maurizio, 1954). The experiment
was conducted from April to May two
consecutive seasons.

2.8. Statistical Analysis
The experimental data were analyzed using SAS
statistical software (SAS, 2009). Response
parameters were analyzed using two ways
analysis of variance (ANOVA) according the
following model:
Yijk = p+Dj + Tj + DTk + &ijk
Where : Yijk was the dependent variable, u was
the overall mean, Dj was the diets, Tj was the
effect of times, DTk was the interaction effect
between diet and time and ¢ijk was the residual
error term.
Treatment means were compared using

Duncan’s Multiple Range Test, and P values less
than 0.001 will be expressed as ‘<0.001 rather
than the actual value.

3. Results and discussion

3.1. Diets and date periods and its effect on
the growth of the hypopharyngeal glands
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of honey bee workers during season 2021

3.1.1. The effect on the growth of stages of

hypopharyngeal glands of honey bee
workers
The data presented in the Table (1) showed the

mean values of the Hypopharyngeal gland stages
in honeybees fed with three different diets (A,
B), Control (C) and the corresponding p-values
and standard error of the mean (SEM) for each
stage. The Hypopharyngeal glands of honeybees
are responsible for producing Royal Jelly, which
is an important food source for the queen bee
and developing larvae. The gland's development
is a critical process that influences the quality
and quantity of Royal Jelly produced, which
ultimately affects the overall health and
productivity of the bee colony.

The current results revealed that the offered diets
A and B significantly improved (P< 0.001) the
development of the hypopharyngeal glands at all
four stages compared to control group. The
mean values of hypopharyngeal glands of
honeybees for each diet also varied considerably
between development stages. In the first stage of
hypopharyngeal glands, diet C had the highest
mean value (4.53), which was significantly
different from diets A and B. In the second stage
of hypopharyngeal glands, diet C still had the
highest mean value (7.1), but this time, it was
significantly different from all other diets. In the
third stage of hypopharyngeal glands, diet A had
the highest mean value (9.53), which was
significantly different from diet C. Finally, in the
fourth stage, diet A had the highest mean value
again (10.83), and it was significantly different
from diets B and C. It appears that diet A was
the most effective in promoting the development
of the hypopharyngeal glands in honeybees,
particularly in the later stages. This may suggest
that the composition of diet A is more suitable
for providing the necessary nutrients for the bees
to produce high-quality Royal Jelly.
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Table 1. Effect of feeding honey bee colonies with diets of pollen supplements and alternatives and date periods on

growth of hypopharyngeal glands of workers during 2021.
Hypopharyngeal glands stages
Treatments st S, 37 st, 4TSt
Diets
A 1.90b 2.73c 9.53b 10.83a
B 1.76b 3.80b 10.16a 9.26b
C (control) 4.53a 7.10a 7.50c 5.90c
SEM 0.251 0.249 0.623 0.555
P-value 0.001 0.001 0.001 0.001
Dates
1(1-Mar) 3.00bc 3.00e 12.67a 6.33d
2(11-Mar) 2.67bc 4.33cd 11.33¢c 6.67cd
3(21-Mar) 2.33bc 3.67de 11.67bc 7.33cd
4(31-Mar) 2.67bc 5.67ab 9.11d 7.56¢
5(10-Apr) 2.44bc 6.00a 7.00e 9.56b
6(20-Apr) 1.33d 4.78bc 12.33ab 6.67cd
7(30-Apr) 2.11cd 4.33cd 11.22¢ 7.33cd
8(10-May) 3.33b 3.67de 5.00f 13.00a
9(20-May) 3.11bc 4.67bcd 5.00f 12.22a
10(30-May) 4.33a 5.33abc 5.33f 10.00b
SEM 0.210 0.281 0.405 0.471
P-Value 0.001 0.001 0.001 0.001

A The diet (A), B The diet (B), C mean control group and the date ten reading from 1/3 to 30/5/2021.

The presented data shows the mean values of
hypopharyngeal gland stages in honey bees for
different months during the year. The data also
includes the results of statistical analysis,
represented by the standard error of the mean
(SEM) and the p-value. Overall, it can be
observed that the values for the 1%, 2™, and 3"
stages of hypopharyngeal glands are highest in
the first three months, with a peak in the 1% stage
in 1% date and a peak in the 2™ and 3" stages in
3“ date. The values for the 4™ stage of
hypopharyngeal glands, on the other hand, are
highest in 8" date and 9™ date. The statistical
analysis shows that there is a significant
difference (P< 0.001) between the mean values
for all stages of hypopharyngeal glands across
the different dates, for each stage. These results
suggest that the hypopharyngeal gland activity
in honey bees is influenced by the dates (time
period), and there may be seasonal variations in
their development and functions.

3.1.2. Effect of interaction between different

treatments and date periods on growth
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of hypopharyngeal glands
Data in Table 2 shows the interaction between

diets and months on the hypopharyngeal gland
stages of honey bees. The results indicate that
there is a significant interaction effects (P<
0.001) between diets and months in terms of
their effect on the hypopharyngeal gland stages.
A closer examination of the data shows that
some diets have a more significant effect on the
hypopharyngeal gland stages than others. For
instance, in the 1% stage, diets 1A and 1C show
higher values than other diets, while in the
second stage, diets 5A and 5C show lower
values than others. In the 3" stage, diets 1A, 1C,
and 3B show higher values, while in the 4"
stage, diets 1B and 8B show higher values. The
data also indicate that there is a significant effect
of times on the hypopharyngeal gland stages.
For instance, in the 1% stage, the values are
highest in 1% date, while in the 2" stage, the
values are highest in 5" date. In the third stage,
the values are highest in 3" date, while in the 4"
stage, the values are highest in 8" date. The
interaction between diets and dates suggests that
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different diets have different effects on the

hypopharyngeal gland stages at different dates.

Table 2. The effect of interaction between different treatments and the date periods on growth of hypopharyngeal

glands in honey bee workers during 2021.

Hypopharyngeal glands stages

Interaction st 27 St 373t A7 St,
A 2 3 14 3

1B 3 1 13 8

1c 4 5 11 5

2A 2 2 11 10
28 2 5 13 5

2C 4 6 10 5

3A 2 3 10 10
3B 0 5 15 5

3C 5 3 10 7

A 1 1 9.3 13
4B 2 5 13 5

4AC 5 11 5 4

5A 0 4 5 15
5B 3 6 10 6

5C 4 8 6 7

6A 0 2 15 7

6B 3 5 12 5

6C 0 7 10 8

7A 1 2 10 12
7B 0 5 14.67 5

7C 5 6 9 5

8A 3 2 10 10
8B 1 1 2 21
8C 6 8 3 8

9A 3 3 5 14
9B 0 3 4 17.67
9C 6 8 6 5
10A 4 5 6 10
108 3 2 5 15
10C 6 9 5 5
SEM 0.577 0.577 0.577 0577
P-Value 0.001 0.001 0.001 0.001

For instance, in the first stage, diets 1A and 1C
have a stronger effect at 1% time than at other
times. Similarly, in the second stage, diet 5C
has a stronger effect at 3 time than at other
times. Overall, the results suggest that both diets
and times have a significant effect on the
hypopharyngeal gland stages of honey bees.

These results confirmed previous research on
honey bee colonies conducted by (Maurizio,
1954; Haydak, 1957; El-kloely, 1966; kropacova
et al., 1970; Landiren and Regfina, 1977; Abou-
lila, 1990; Sgymas, 1994; Sherif et al., 2022)
which demonstrated the significance of protein
nutrition for the growth of the HPG. Their 5-
day-old acini were larger than those of newly
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emerged bees because these bees consumed
protein-rich diets shortly following emerging in
order to appropriately develop their HPG, and
for the bees, the acini got smaller after reaching
their maximum size between 2 and 9 days
(Hagedorn and Moeller, 1968). For the bees, the
acini became smaller after reaching their
maximum size between 2 and 9 days. This
confirms earlier findings made in cages or
colonies (Altaye et al., 2010). The preparation of
bees for guarding tasks, which require venom
for colony defense, can be explained by age-
related increases in AG sac volumes (Nenchev,
2003). These findings imply that there may be
seasonal fluctuations in the growth and function
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of the hypopharyngeal glands, which are
regulated by the diets of various phytogenic
substances consumed at various times. (Abdel-
Rahman et al., 2021) have evaluated how the
hypopharyngeal gland changed as workers ages
and diets changed. This explained the idea that
feeding has a great influence on how
hypopharyngeal gland develops according to
diet nutritional values.

3.2. Diets and date periods and its effect on
the growth of the hypopharyngeal glands
of honey bee workers during season 2022

3.2.1. The effect on the growth of stages of
hypopharyngeal glands of honey bee
workers

According to data in Table (3), the development

of the hypopharyngeal glands is greatly
influenced by the type and composition of the
diets. The diet A showed significantly lower
values in the first and second stages of gland
development compared to diets B and C,
indicating that this diet may have a negative
impact on the early stages of gland development.

had significantly higher values than the other
two diets, suggesting that it may have a positive
impact on the later stages of gland development.
Furthermore, diet B showed relatively consistent
values across all stages of gland development,
except for the second stage where it had
significantly lower values compared to diet A.
This finding suggests that diet B may not have a
major impact on the development of the
hypopharyngeal glands. On the other hand, the
control group showed significantly higher values
in the first and second stages of gland
development compared to diets A and B,
indicating that it may have a positive impact on
the early stages of gland development. However,
in the third and fourth stages, control group had
significantly lower values compared to diets A
and B, suggesting that it may have a negative
impact on the later stages of gland development.
Also, the data presented in the table showed the
effect of different months on the
hypopharyngeal gland stages of bees. The results
indicate that there is a significant variation in the
gland stages among the different months.

However, in the third and fourth stages, diet A

Table 3. Effect of feeding honey bee colonies with diets of pollen supplements and alternatives and date periods on
growth of hypopharyngeal glands in workers during 2022.

Hypopharyngeal glands stages

Treatments

1% st. 2" st. 37 st 4" st

Diet
A 2.10b 2093c 10.10a 9.87a
B 2.50b 4.20b 10.00a 8.30b
C (control) 3.78a 7.15a 9.22b 4.85¢
SEM 0.232 0.283 0.460 0.554
P-value 0.001 0.001 0.001 0.001
Dates

1(1-Mar) 2.00cd 4.67bcd 12.33a 6.00e
2(11-Mar) 3.30ab 5.67ab 11.22b 4.78f
3(21-Mar) 3abc 3.67de 10.33bc 8.00c
4(31-Mar) 1.70d 5.78a 10.33bc 7.11cd
5(10-Apr) 3.00abc 4.33cd 12.33a 5.33ef
6(20-Apr) 2.00cd 4.67bcd 11.33b 7.00d
7(30-Apr) 3.67a 5.67ab 10.00c 5.67ef
8(10-May) 2.33bcd 5.33abc 6.33e 11.00ab
9(20-May) 3.67a 4.67bcd 5.00f 11.00a
10(30-May) 3.17abhc 3.17e 8.00d 10.00b
SEM 0.185 0.301 0.342 0.415
P-Value 0.0001 0.0001 0.0001 0.0001

A The diet (A) , B The diet (B) , C mean control group and The date ten reading from 1/3 to 30/5/2022.
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The first hypopharyngeal gland stage showed
significant differences among the months, with
the highest value recorded in the fifth month and
the lowest in the fourth month.

The second hypopharyngeal gland stage also
showed significant differences among the
months, with the highest value recorded in the 5
date and the lowest in the 3" date. The highest
value was obtained in the 1% date and the lowest
in the eighth for the third hypopharyngeal gland
stage, showing substantial changes across the
dates. The fourth hypopharyngeal gland stage
also showed significant differences among the
dates, with the highest value recorded in the g
date and the lowest in the 2" date.

3.2.2. Effect of interaction between different

treatments and date periods on growth
of hypopharyngeal glands
Data in Table (4) showed the interaction between

diets and months on the hypopharyngeal gland
stages of honey bees. The results indicate that
there is a significant interaction between diets
and months in terms of their effect on the
hypopharyngeal gland stages. The examination
of the data revealed that some diets are
significantly more effective than others at
influencing the stages of the hypopharyngeal
gland.

Table 4. The interaction between the treatments and the date periods on the development of the hypopharyngeal
glands stages of honey bee workers during the years 2022.

Hypopharyngeal glands stages

Interaction

1% St. 2" st 37 st 4" st
1A 3 4 13 5
1B 1 6 8 10
1C 2 4 16 3
2A 1 3 10 11
2B 3 4 15 3
2C 6 10 8 0.33
3A 3 2 967 11
3B 3 7 9 6
3C 3 2 13 7
4A 2 0.33 11 11.67
4B 3 6 10 6
4C 0.33 11 10 3.67
5A 2 2 15 6
5B 2 4 12 7
5C 5 7 10 3
6A 1 4 9 11
6B 4 2 14 5
6C 1 8 11 5
7A 4 5 9 7
7B 2 6 11 6
7C 5 6 10 4
8A 1 4 10 10
8B 1 3 6 15
8C 5 9 3 8
9A 2 2 6 15
9B 3 2 5 15
9C 6 10 4 5
10A 2 3 9 11
10B 3 2 10 10
10C 4 4 6 9.50
SEM 0.577 0.577 0.577 0.577
P-Value 0.001 0.001 0.001 0.001
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For instance, in the first stage, diets 9C and 6C
show higher values than other diets, while in the
second stage, diets 2C and 4C show lower values
than others. In the third stage, diets 1C, 5A, and
2B show higher values, while in the fourth stage,
diets 9A and 9B show higher values. The data
also indicate that there is a significant effect of
dates on the hypopharyngeal gland stages. For
instance, the values were highest in the first stage
at 9™ and 6" dates, whereas they were highest in
the second stage at 2" and 9" dates. In the third
stage, 1% date had the greatest values, while 8"
and 9™ date in the fourth stage had the highest

Stage 1. Lateral ducts of the hypopharyngeal gland
(H.P.S).

.-

Stage 3. The lobes appeared to be Iz;lrger and more

crowded with the main duct of the H.P.S still obvious.

values. The relationship between diets and dates
showed that various diets have varying impacts
on the stages of the hypopharyngeal gland at
certain times. Overall, the findings support
previous findings from studies on honey bee
colonies, including those by Maurizio (1954),
Haydak (1957), El-kloely (1966), Kropacova et
al (1970), Landiren and Regfina (1977), Abou-
lila (1990), Sgymas (1994) and Zahra and Talal
(2008), Zhao Hongyu et al. (2019) and which
found that a protein-rich diet is crucial for the
development of the hypopharyngeal gland.

Stage 2. Lateral ducts of the H.P.S started to vanish while
lobes began to enlarge.
> -9

e By,

-

. % ]

Stage 4. The main duct isabpeared while lobes are clearly

crowded.

Ilustrative photos under the microscope of the stages of development of the hypopharyngeal glands in
honey bee workers.

4.  Conclusion
To be able to produce Royal Jelly in high

quantities and quality, we must think about
breeding technology and nutrition technology.
Royal jelly glands are Flexible member of young

honey bee workers and highly responsive to the
needs of the colony. In general, the first diets (A)
Chamomile, Caraway, and Sesame substitute
diets were superior to the second diets (B) Anise,
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Laura paper, Ginger and are recommended for
addition to the diets of honeybee colonies.
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