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EFFECT OF YITAMIN ADDITIVE AND COLONY MAN-
AGEMENT ON HONEY BEE PERFORMANCE

[28]

Elbassiouny’, A.M.

ABSTRACT

The effect of both beekeeping processes (compressed bees Ch and traditional
beekeeping TH) and food diets (vitamins mixed with pollen grains, pollen grains
only and plain sugar syrup) on the colony build up were studied during February ~
April, 2004, at the apiary belonging to Faculty of Agriculture, Ain Shams Univer-
sity. Feeding colonies with supplementary vitamins plus pollen grains resulted after
four brood cycles significantly high daily rates of rearing brood (523 and 434 brood
cells for Cb and Tb, respectively) and drawing combs (4.31 and 1.61 combs for Cb
and Tb, respectively) compared to either urigue pollen grains (432 and 338 brood
cells and 3.2 and .19 combs for Cb and Tb, respectively) or plain sugar syrup (313
and 219 brood cells and 2.1 and 0.79 combs for Cb and Tb, respectively). On the
other hand, the worker's longevity recorded vice versa which were 21.2 26.2,23.8
days for colonies fed on vitamins plus pollen grains, pollen grains and sugar syrup,
respectively. The colonies which fed on vitamins plus pollen grains, pollen grains
and plain sugar syrup, their workers were hoarded 236, 220 and 191 mg of sugar
syrup / 3 days, respectively.

Keywords: Honey bee, Apis mellifera, Vitamins, Pollen, Drawing combs, Brooed,
Hoarding - Longevity
INTRODUCTION conditions (Wille, 1985 and Blaschon et

al 1999}, floral origin {Diaz et af 1996

The normal development and growth
of honey bee colony is often hampered by
an insufficient pollen supply. Honey bees
use the protein portion of pollen mainly
to provide structural elements of muscles,
glands and other tissues (Brouwers, 1983
and Ricciardelli er al 1987). Therefore,
bees tend to collect pollen (Hellmich &
Rothenbuhfer, 1986 and Stabentheiner
& Kaslberger, 1997), but the weather

and Serra & Escala, 1997), the genetic
differentiation  between bee races
{Hellmich, 1983) and the empty space of
cells {Eischen et al 1983) play an impor-
tant role for foraging bees to collect and
hoard pollen,

Pollen grains from different sources
vary in their nutritional values, especially
vitamins (Imdorf et af 1998; Mladeno-
vic et al 1999 and Karacaoglu et al
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2003) and so far their biological effects
{Herbert ef af 1985 and Funari ef al
2003). Consequently, the emerging bee is
directly influenced by the pollen con-
surnption of the nurse bees (Zhou et al
1991). It is known that the mixwre of
pollen offered complete diet for the bees.
So, cither the dearth of pollen or pollen
from one source is result insufficient vi-
tamins for the bees. Therefore vitamins
must be supplied in the proper balance
with other food components, since it was
shown that the vitamins requirements are
related to the dietary protein level (Dietz,
1975).

The present study aimed to compare
the effect of pollen and certain vitamins
on the build-up of honey bee colonies to
be ready for the main honey crop (clover)
especially after relatively poor spring
build-up.

MATERIAL AND METHODS

The present work was conducted
in the apiary belonging to Faculty of Ag-
riculture, Ain Shams University during
February - April, 2004. Thirty free flying
colonies of nearly same strength each was
{five combs each} headed with newly
open mated Carniolan queen were di-
vided into two sets. Bees in the frst set
colonies were compressed on two combs
only, while those in the second set were
received traditional beekeeping, Each
colony in both sets was provided with
frame of wax foundation and the surplus
of foundations were added ad libitum as
the time progress as the colony needed.
The colonies each set were divided into
three groups; each group contained five
colonies (replicates). Colonies of each
group were offered one of the following
food regimes:

A sugar syrup (1:1) plaia.

B: sugar syrup (1:1) plus pollen
grains 10%.

C: sugar syrup (l:1) plus pollen
grains 10% and fortified with Vita-
mins.

One liter of 50% sugar syrup was of-
fered to each experimental colony of
group A. The available pollen loads,
which previously collected by the bees
(mostly corn), were crushed in blender
then added to the sugar syrup by weight
just before offered to the bees in colony
of group B.

Medicinal vitamins (SUPRAVIT)
capsule, each contains: Vit.A (2000iu),
Vit. Dy (200iu), Vit. H (10mg), Vit. B,
(15mg), VitB, (3mg), VitBs (2mg).
Vit.B)z (5ug (micro gram)), Biotin (3ug),
Calcium D-pantothenate (3mg), VitC
{50mg), Folic acid (25ug), Nicotinamide
(15mg), Amio benzoic acid (50mg), L-
Lysine (20mg), Rutin (10mg), Fe {10mg),
k (2mg), Cu (Img), Zn(lmg), Mg(1mg),
Ca(5mg), Pollen extract (16.6mg) were
used. Each colony of group C was re-
ceived one capsule in each feeding time,
which prepared by dissolving it in the
sugar syrup just before offering to the
bees. The different type of food regimes
were provided to each colony one lime
weekly.

The effect of the fore- mentioned nu-
tritional treatments on the colony build up
was measured by counting the worker
sealed broods and the drawing cells of
wax foundation at 13-day interval and
calculating their daily rates of both brood
rearing and drawing the cells of wax
foundation. The percentage of drawing
combs was estimated by dividing the area
measured on the total area of both sides
of wax foundation which represent 1539
em? 5986 cells (3.889 cells / cm?).
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The longevity of the emerged workers
afler feeding the previous diet regimes
was obtained as follows: sealed worker
brood comb from each replicates of each
feeding groups were kept separately in an
incubator at 33 °C and 70% R.H. untii
emerging. 100 workers from each repli-
cate of each feeding regime were kept
just after emergence in wooden cage with
screen sides (21x12x8 cm) provided from
its top with a piece of wax comb to hold
the bees on it. Each cage was also pro-
vided with a conical glass with muslin
cover containing 50% sugar sofution and
situated upside down to let the bees suck
the syrup from it. Daily observation was
made to count the died bees in the suc-
cessive day untij all bees were died.

To study hoarding behaviour, 100
workers from those found on honey
combs of each replicate from each feed-
ing treatments were taken, anaesthised
and placed in cages (previously de-
scribed). After three days, the amounts of
transferred sugar syrup were recorded,
thereafter calculating the amount per bee.

RESULTS AND DISCUSSION
Brood rearing activity

As seen in Table (1) and Fig(1),
highly significant variance between the
three feeding diet groups after each brood
cycle was found in compressed bee colo-
nies. The daily brood rearing after offer-
ing plain sugar syrup only averaged
181.2, 219.8, 269.6 and 313.6 brood
cells/day after first, second, third and
fourth brood cycles, respectively. Addi-
tional of pollen grains (10%) to the sugar
syrup caused an obvious increase in the
daily brood rearing, i.c., 226.6, 285.6,
345.8 and 432.2 brood cells / day after

first, second, third and fourth brood cy-
cles, respectively. In case of bees re-
ceived pollen grains (10%) fortified with
supplementary vitamins, the daily brood
rearing teached the maximum (249.8,
336.2, 416.2 and 523 brood ceils/day
after first, second, third and fourth brood
cycles, respectively).

In case of traditional beekeeping, Ta-
ble (2} and Fig. (i), the lowest daily
brood rearing were 109.4, 145.8, 187.6
and 219.2 brood cells / day for the first,
second, third and fourth brood cycles,
respectively for plain sugar syrup; 171.8,
214.2, 264.4 and 318.4 brood cells / day,
respectively after adding pollen grains
(10%) and 196.2, 273.2, 342.6 and 434.2
brood cells / day, respectively, when bees
were received pollen grains (10%) forti-
fied with supplementary vitamins.

The present data coincide with those
of Imdorf ef al (1998) and Karacaoglu
et al (2003} who reported that, the bees’
need to complete diet either founded in
mixture of pollen or fortify the pollen
grains (if from one source) with vitamins
to tear brood. Moreover, the beekeeping
processes play an important rote for regu-
lating conditions inside the hive to obtain
high colony build-up.

Drawing the cells of wax foundation

Generally, compressed bees on two
combs in the colony encourage the work-
ers to draw more cells of wax foundation
to offer suitable space for egg laying by
the queen. Data in Table (3) and Fig. (2)
show that, in case of compressed bees,
workers started to draw cells / day with
high numbers, but with significant varia-
tion among groups according to feeding
diets. In the ¥ brood cycle means of
2947, 419 and 6124 drawn cell / day
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Table . Average daily rates of brood rearing during four brood cycles after feeding
three different food diets in bees compressed on low number of combs

Brood cycles
Treatments Rep. T T i e
l 149 198 227 283
2 197 235 287 3i2
3 207 257 311 361
Plain sugar syrup 4 168 201 254 291
5 185 208 269 315

Mean  181.2* 219.84 269.6% 313.6%
+S5.D. + 207 +228 +299 + 269

1 221 303 362 438
2 227 312 391 481
3 298 274 318 416
Sugar syrup
4 200 278 349 444
+ Pollen (10%)
5 187 261 309 392

Mean  226.6° 285.6° 345.8% 432.28
+8.D. + 385 +239 +29.8 +26.7

1 234 332 418 501
2 205 204 392 493
Sugar syrup ‘
3 289 375 451 557
+ Pollen (10%)
o 4 295 366 424 542
+ Vitamins .
5 226 314 396 522
Mean  249.8° 336.2° 416.2¢ 523¢
+SD. +358 +30.6 +243 +21.1
F 6.664%% 22 547*% 33.893%* 39.118%*#*
L.S.D. +50.2 +379 +42.1 +40.1
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Table 2. Average daily rates of brood rearing during four brood cycles after feeding
three different food diets in bees received traditional beekeeping

Brood cycles
Treatments Rep. = 57 — o
i 135 185 214 261
2 117 169 204 225
3 88 105 156 189
Plain sugar syrup 4 114 146 190 215
5 93 124 174 206
Mean  109.4* 145.8% 187.6 219.2*
+S.D. + 171 +290 +20.8 +24.0
1 198 255 295 410
2 i81 226 204 278
3 141 187 215 287
Sugar syrup
4 162 201 248 305
+ Pollen (10%)
5 177 202 270 312
Mean 171.8%  214.2° 264.48 338.4°
+SD. %192 +30.2 +239 + 392
1 209 304 354 463
2 171 219 285 370
Sugar syrup
3 218 326 386 482
+ Pollen (10%)
4 184 246 335 426
+ Vilamins
5 199 271 353 430
Mean  196.2€ 273.2¢ 342.6° 4342
+SD.  :169 + 3R.3 £ 331 +38.3
F 19.30%% |4 387+ 22.54 %% 21.639%=*
L.5.D. +21.3 +46.6 +439 + 58.1
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Table 3. Average daily rates of drawing cells of wax foundations during four brood cycles after feeding three dillerent food
diets in bees compressed on iow number of combs

Rep 1* Brood cycle 2Brood cycle 3" Brood cycle 4% Brood cycle
Treatments D. %ofD.  Acc.D. D. %BofD.  AccD. cells/ %of D.  Acc.D. D. % of D. Acc.D,
cellsy comb(s) comb(s)' cells’ comins)® combis)’ day! comb(s)? comb(s)® cellsy combis)? comb(s)®
day' 2 day' W day'
1 234.8 51 0.51 202.6 44 .95 179.6 39 1.34 156.5 34 1.68
2 3269 71 0.71 2809 Y] 1.32 244.0 53 1.85 221.0 48 233
Sugar syrup 3 3638 79 0.79 313.1 68 t.47 2716 5y 2.06 244.0 53 2.59
(plain) 4 2625 57 0.57 225.6 49 E.O6 198.0 43 1.49 175.0 38 1.87
5 285.5 62 0.62 244.0 53 1.15 2118 46 1.61 1934 42 203
mean  294.7 64 0.64 253.2 55 1.i9 221.0 48 1.67 198.0 43 210
+85D 1513 101l + 44,1 +0.21 + 36.8 *0.29 £35.1 +0.36
| 409.8 89 0.89 363.8 79 1.68 3500 76 S 244 3315 72 3.16
2 419.0 9l 0.9r 37116 82 1.73 3776 82 2.55 3684 80 3.35
Sugar syrup 3 506.5 110 1.10 4420 96 206 3684 80 286 i 70 3.56
+Pollen(10%) 4 3684 80 0.80 3500 6 .56 340.7 74 230 340.7 74 104
5 914 BS 0.85 3315 72 1.57 313.1 68 2.25 294.7 64 2.89
mean 4190 9 0.9t 3730 Bl .72 3500 76 248 3315 72 3.20
85D +£526 #0401 +£422 +0.20 +25.2 +024 12068 +0.26
i 584.8 127 £.27 4789 104 2.31 428.2 93 3.24 3914 B85 409
2 4374 05 095 4190 91 1.86 396.0 86 2.72 363.8 79 3.51
Sugar syrup 3 7183 156 1.56 589.4 128 2.84 4973 108 3.92 470.0 102 4.94
+Pollen(10%) 4 686.1 149 1.49 5479 119 2,68 488.1 106 3174 446.6 97 4.71
+Vitimins 5 635.4 138 1.38 49713 108 2.46 446.6 97 343 400.6 87 4.30
mean 6124 133 1.33 506.5 110 243 451.2 98 141 4144 90 431
+SD #1102 1024 654 + (.38 +42.1 047 2430 + (.56
F value 21.9%* 22.4%*  30.1** 25.6%¢* 53.1%+ 31.6%F 471 36.6%*
L.S.D. +108.3 +023 *7H.I 1+0.38 +48.8 +048 149.1 + (.56

[-  D.cells = Drawn cells
2- % of [, comb(s) = Percentage of Drawn combq(s)
3- Ace. D coimb(s) = Accumulative Drawn combi(s)
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were recorded for plain sugar syrup, pol-
len (10%) and pollen grains (10%) forti-
fied with vitamins, respectively. As the
time progress till the 4™ brood cycle, the
number of drawn cells / day decreased
and reached 198, 331.5 and 414.4 for the
three respective mentioned groups. This
may be due to the need of colony for
combs and increase the number of drawn
comtbs which reached 2.1, 3.2 and 4.31
drawn combs for the three mentioned
groups, respectively (Fig. 3).

On the other hands, in the set of colo-
nies which received traditional beekeep-
ing, more space for queens to lay eggs
was found. The number of drawn cells /
day in the 1* brood cycle was 50.6, 96.7

and 147.3 for plain sugar syrup, pollen
(10%) and pollen grains (10%) fortified
with vitamins, respectively (Table 4 and
Fig. 2). As the time progress till the 4"
brood cycle, the number of drawn cells /
day increased gradually to reach 138.1,
{88.8 and 2394 for the three mentioned
groups, respectively.

The total rumbers of drawn combs
were still lower than that in case of com-
pressed bees as 0.79, 1.19 and 1.61 drawn
combs / day were recorded for the
three mentioned groups, respectively
(Fig. 3).

The data indicate that bees tend to
regulate their effort for colony perform-
ance according to its needs.
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Fig. 3. Comparison between average number of drawing combs in compressed bees or
those received traditional beekeeping, all were fed with different types of food
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Table 4. Average daily rates of drawing cells of wax foundations during four brood cycles after leeding three different food

diets in bees received traditional beekeeping

1" Brood cycle

?Brood cycle

3" Brood cycle

4* Brood cycle

Treauments  Rep D, cells % of D, Acc.D.  D.cells

% of D. Acc.D.

D.cells % of D. Acc.D.

D.cells % ol D. Acc.D,
iday'  comb(s}’ combis)’

Iday' comb(s) 2 comb(s)? :'dzl_yl comb(s)z comb(s)" Iday' comb(s): combis)?
l 599 13 0.13 92.1 20 033 124.3 27 0.60 1658 36 0.96
2 55.2 12 0.12 78.3 17 0.29 110.5 24 0.53 1473 32 0.85
3 414 9 0.09 5949 13 022 829 18 0.40 1154 25 0.65
Sugar syrup
(plain) 4 50.6 I 0.1 737 6 027 101.3 22 0.49 138.1 30 0.79
5 46.0 10 010 64.5 14 0.24 87.5 19 0643 124.3 27 0.70
mean 506 11 011 73.7 16 0.27 101.3 22 0.49 138.1 30 0.79
8D +173 +002 =126 $+.0.04 1169 +008 11938 012
1 e 26 0.26 1519 33 0.59 165.8 36 0.95 2256 49 .44
2 101.3 22 0.22 128.9 28 0.50 147.3 32 (.32 1934 42 .24
3 829 I8 0.18 1659 23 0.41 115.1 25 0.66 161.2 35 1.0t
Sugar syrup
+Pollen(10%) 4 87.5 19 0.19 1151 25 0.44 128.9 28 072 179.6 39 1.11
5 92.1 20 0.20 H18.7 26 0.46 133.5 29 0.75 i84.2 40 1.15
mean  96.7 2] 0.21 124.3 27 048 138.1 30 0.78 188.8 4] i.19
5.0 2145 003 175 +0.07 +19.3 0.1 £237 +0.16
1 156.5 M4 0.34 1749 38 0.72 2026 44 1.16 253.2 55 1.71
2 124.3 27 0.27 142.7 31 0.58 161.2 15 093 2072 45 1.38
Sugar syrup 3 165.8 30 36 188.8 41 077 2118 46 .23 267.1 38 1.81
+Pollen(10%) 4 138.1 30 0.30 156.5 34 0.64 179.6 19 1.03 23().2 50 1.53
+Vilamins 5 1519 33 0.33 165.8 36 0.69 188.8 41 1.10 239.4 52 .62
mean 1473 32 0.32 165.8 36 0.68 188.8 41 1.09 239.4 52 .61
+50D +i63 +0.04 +175 +0.07 +19.8 +0.12 +228 (.16
F value 36.2%+ 18.3%*  4].2%+ 52.5%% 27.6** 40.9%*  26.4%* 38.2%*
L.S.D. +18.3 +0.07 +221 +0.09 +258 0.0  +305 +{).21

I. D. cells = Drawn cells

2. % of D. comb(s) = Percentage of Drawn comb(s)
3. Ace. D combis) = Accumulative Drawn comb(s?

asuewiio)iad 99q Asuoy
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Worker’s longevity

The iife span of the newly emerged
worker bee, showed significant differ-
ences among food diets offered to the
worker bees (Table 5). The longest lon-
gevity was recorded when workers were
fed on pollen 10% (26.2 days) followed
by those fed on plain sugar syrup (23.8
days). Workers fed on supplementary
vitamins significantly came the last in
order (21.2 days). The vitamins encour-
age the bees to fast buiid up their colony;
it decreased their life span (Dietz, 1975).

Tabte 5. Average worker's longivitie

{days) after feeding their
colonies on three different
food diets.
. Sugar Sugar syru
Replicaies 5::':1" syrgup +Poﬁgn (yi.ogj)
syrup + Pollen +Vitamins
(10%)
| 23 23 20
2 26 25 22
3 21 29 23
4 24 28 19
5 25 26 22
MeantS.D. 23.8:19° 262+21*°  21.2+16°
F 6.136**
LS.D. +2.031

Hoarding behaviour

The hoarding behaviour as expressed
by the quantity of sugar syrup rransferred
by caged worker bees in limit time, which
use, as an indicator for the tendency of
free flying workers to gather nectar is an
economically important characteristic
behaviour. Data in Table (6) show that
the bees whose fed on vitamins plus pol-
len 10% transferred highest amount of
sugar syrup through 3 days (236 mg /
bee) followed by those fed on pollen 10%
{220 mg / bee) with no significant differ-
ences between them. The plain sugar
syrup significantly came the last in order
(191 mg / bee),

From the fore — mentioned results, it
could be concluded that food require-
ments as a complete diet play an impor-
tant role for colony build up. The lack of
vitamins due to unique pollen source has
negative effect; therefore it must be add
to the food offered to the colony which
encourages the worker bees to be more
active either for brood rearing or drawing
wax foundation. Moreover, the beckeep-
ing process also very important for col-
ony performance which encourage the
bees to thermoregulate their hive and
arrange their nest.

Table 6. Average worker's hoarding behaviour (bee / 3 days mg) after feeding their

colonies on three different food diets.

. . Sugar syru Sugar syru
Replicates Plain sugar syrup + Po%len (10570) +Pollen (10%) +Vpitamins
i 182 251 270
2 171 197 222
3 203 203 251
4 209 230 230
5 190 217 207
Mean + S.D. 191 £138° 220 19.1° 236+24.8°

F 4.629*

L.§.D. +268

Arab Univ. J. Agric. Sci., 14(1), 2006
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