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INTRODUCTION

Honey bee Apis mellifc..: L. is con-
sidered one of the most important beneficial
insects for the people (Sharaf El-Din, ¢ al.,
2000). The pollen is the fine particles formed
in plant life and carrying the male germ oell
responsible for fruit fortilisation and plant
embryo formation (Serra-Bonvehi, 1988),
Pollen grains aro main sources for protein, fit,
minerals and vitamins for feeding people, boes
and for brood rearing (Lorenzo, 1989). Pollen
is collected by honeybee foraging workers
from the plant flower in its pollen basket at the
hind legs (Davis, 1991). The beekeepers used
pollen traps which allows pollen t be har-
vested continuously without harming honey

bee colony (Cook and Wikinson1986). The
pollen pellets are removed from the bees
before the bees enter the hive. There are many
designs for pollen traps to easier the clean and
the harvost of pollen. The efficiency rarely
exceeds 50% i.e, less than 50% of the retiring
foragers loose their pollen pelista (Comgjo,
1991).The studies have shown that pollen
collected by honeybee foraging workers ref-
lects environmental pollution levels when
examined for heavy metals and radioactivity
(Free, 1983, Bromenshenk 1985 and Crane,
1990). This work aimed to study the pollen
collectimactivitybyl’, Italian bees, F,
Camiolan bees and F; Camiolan bees.
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MATERIAL AND METHODS

The experimentals of the present
research were conducting during 2003 and
2004 years. To study the pollen gathering
activity by three honey bee strains. In the
apiary and laboratory of Economic Entomo-
logy and Agricultural Zoology Department,
Faculty of agriculture, Minofia University,
Shibin El-Kom, Minofia and Apiary of
Agriculture Research Centre, Plant Protection
Institute, El-Qaunatir, Qalyoubia.

The tested honey bee strains .

The strength honey bee colonies from
cach of F, Italian, F, Camiolan and F, Camio-
lan in modern wooden (Langstrouth) hives,
The most type of hives wide spread in Egypt
were selected . The strength colony contains at
least cight standard frames covering with bees.
These colonies were headed with equal queen
ages.

The tools and equipments.

The sensitive automatic balance
(precisa-3500-D), pollen traps and Drying
TEQ (model ST-50v).

Pollen gathering activity.

Nine honeybee strength colonies from
each of F, Italian, F, Camiolan and F,
Camiolan were selected .The colonies have
been divided into three groups and each group
was divided into three colonies as replicates
.Pollen collected periodically every 3 days
during the whole year and weighed after dried
for one hour at 40° in oven TEQ (mode] ST-
50v) then stored.

The statistical analysis.
The statistical analysis was conducted
according to (Snedecor and Cochran, 1973)

and M state Computer analysis program.

RESULTS AND DISCUSSION

The pollen is the fine particles formed
in plant life and carrying the male germ cell
responsible for fruit fertilization and plant
embryo formation .pollen grains are main
sources for protein, fat, minerals and vitamins
for feeding people and bees

The results in Table (1) showing the
collected amounts of poilen per colony for the
F, Italian, F, camiolan and F, camiolan bees
during 2003 in Qaunatir. The data of the Table
(1) cleared that the best results of the collected
monthly amounts of collected pollen by F,
Italian followed by F, camiolan then F,
camiolan bees. The total yearly amounts of
collected polien by F, Ralian, F, camiolan and
F, camiolan were 5022.00, 4356.77 and
3535.52 g. /colony, respectively. The mean
amounts of collected pollen by F, Italian, F,
carniolan and F, camiolan were 41848,
363.07 and 294.63 g. /colony, respectively. It
was naticed that the F, Italian collect more
amounts of pollen during all the months of the
year than each of F, and F, camiolan, also F,
carniolan collect more amounts of pollen than
the F, camiolan ones in almost all of the
months of the year. The results indicated that
there were significantly differences between

F, Italian, F, camiolan and F, camiolan. Like
wiz, the high monthly amounts of collected
pollen by the strains were during August
(797.45, 718.73 and 616.93 g./colony) while
the lowest amounts of collected pollen were in
December (155.30, 133.80 and 121.53 g/
coiony) for F, Italian, F, camiolan and F,
camiolan, respectively. In all experimental
colonies, the months mean amounts of
collected pollen per colony ranged between
136.88 g. in December and 711.04 g. in
August. The best amounts of collected pollen
in August while the lowest amounts of
collected in December. With general mean of
358.73 g. There were significantly differences
between months.

The results in Table (2) explained the
collected amounts of pollen per colony for the

-F, Italian, F, camiolan and F, camiolan bees

during 2003 in Shiben El-Kom. The results
showed that the best strain of the collected
amounts of pollen was F, Rtalian. The collec-
ted amounts of pollen by F, ltaliar, F, camio-
lan and F, camiolan were; 292.25, 251.17 and
21540 g /colony, respectively. The total
amounts of collected pollen by F, Italian, F,
camiolan and F, camiolan were; 3507.00,
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3014.17 and 2584.77 g. /colony. There were
the best amounts collected of polien by F,
Italian and the lowest amounts collected of
pollen by F, carniolan. The statistical analysis
of data showed that there were significant
differences between strains. The best monthly
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amounts of collected pollen were in August
(577.19 g. / colony) and the lowest amounts of
collected pollen were in December (51.46 g.
/colony). There were significantly differences
between months.

Table (1): Mean weights g./colony pollen collected by. three honcybee strains at Qaunatir
station during 2003 months

ong~traind p, Italian |F, Carniolan | F; Carniolan|  Total Mean
January 160.23 . 140.20  118.66 419.10 139.70h
February 190.20 169.67 149.09 508.96 169.65
March 382.62 356.71 285.83 1025.17 341.7f
April 470.19 359.85 296.58 1126.63 375.55¢
May 494 82 453.16 317.20 1265.19 421.72d
June 722.02 578.14 433.63 1733.79 577.93¢
July 725.10 68547 530.07 1940.64 646.88b
August 797.45 718.73 616.93 2133.11 711.04a
September 530.13 41533 | - 365.33 ~ 1310.80 436.93d
October 210.23 185.47 157.07 552.76 184.26
November 183.69 160.23 143.60 487.52 162.51¢h
December 155.30 133.80 121.53 410.63 136.87h
Total 5022.00 4356.77 3535.52 12914.29 4304.74
Mean 418.48A 363.07B 294,63C 1076.19 358.73
0.08 ’ 0.01
L.S.D, for strains 13.71 18,01
L.S.D. for months 24,43 3641
L.S.D. for strains x months 4751 63.07

The results in Table (3} ~ummarized
the activity of F, Italian, F, camiolan and F,
camiolan bees for collection amounts of
pollen at the different seasons during 2003
season in the Qaunatir. The best-collected
amounts of pollen were during the summer
season followed by spring, autumn and winter
scasons. Where, the mean amounts of collec-
ted pollen were 1935.85, 1138.94, 783.70 and
446.21 g. /colony for summer, spring, autumn
and winter, mpecﬂvely The statistical
analysis of data in Table (3) cleared that
significant differences were found between all
four seasons during 2003.

The best amounts of collected pollen
were in summer (193585 g.) and the low
amounts of collected pollen were in winter
(446.21 g.). All seasons the best strains collec-
ted amounts of pollen were F, Italian (1255.44

g), followed F, Camiolan (1089.20 g,) then F;
camiolan (883.89 g.). The results indicated
that were significant differences between F)
Italian, F, camiolan and F, camio-lan.

The data in Table (4) summarized the
activity of F, Italian, F, camiolan and F,
carniolan for collection amounts of pollen at
the different seasons during 2003 season in the
Fac.Agric, Shabin El-Kom location. The best-
collected amounts of pollen were during the
summer scason followed by spring, autumn
and winter seasons. Where, the mean amounts
of collected pollen were 1488.00, 778.82,
574.49 and 192.58 g. /colony for summer,
spring, autumn and winter, respectively. The
statistical analysis of data in Table (4) cleared
that significant differences were found bet-
ween all four seasons during 2003.
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Table (2): Mean weights g./colony pollen collected by three honeybee strains at, Fac.

Agric.; Shebin E-Kom station during 2003 months
— Straind g Jtalign |F, Carniolan | F; Carniolan|  Total Mean
on

January 79 65 54 198.19 66.06i

February 87 75 63 22520 75.07

March 251 210 175 636.25 212.08
April 272 223 186 681.48 227.16f
May 384 347 288 1018.58 339.53¢
June 461 407 365 1232.98 410.98¢
July 547 507 445 1499.51 499.84b
August 640 581 510 1731.54 577.19a
September 444 365 300 1109.43 369.81d
October 141 93 80 315.18 105.06h
November 139 89 76 303.23 101.08h
December 62 50 42 154.37 51.46j
Total 3507.00 3014.17 2584.77 9105.94 3035.31
Mean 292.00A 251.17B 215.37C 758.54 252.85

0.05 0.01
L.S.D. for strains 435 6.44
L.S.D. for months 9.71 12.89 -
L.S.D. for strains x months 16.81 22.32

Table (3): Mean weights of collected pollen

(g./colony) by three honeybee strains at

aunatir station during 2003 seasons.

Strains | F, Italian F, F, Total Mean
Seasons Carniolan Carniolan
Winter 505.70 443.67 389.27 1338.64 446.21
Sprin, 1347.46 1169.71 899.64 3416.81 1138.94
Summer 224456 1982.35 1580.65 5807.56 1935.85
Autumn 924.05 761.05 665.99 2351.09 783.70
Total 5021.77 4356.78 3535.55 12914.10
Mean 1255.44 1089.20 883.89 3228.525
0.05 0.01

L.S.D. for seasons 52.10 61.28

L.S.D. for Strains 45.12 54.19
L.S.D. for seasons x strains 90.24 96.45

The high amounts of collected pollen
were in Summer (1488.00 g.) and the low
amounts of collected pollen were in winter
(192.58 g.). All seasons the best strains collec-
ted amounts of pollen were F, Italian (876.01
g.), followed F; camiolan (753.54 g.) then F,
carniolan (646.09 g.). The results indicated
that there were significant differences between
F, Italian, F, camiolan and F, carniolan.

Table (5) showing the collected
amounts of pollen per colony for the F,

Italian, F, camiolan and F, carniolan during
2004 in Qaunatir. Studying the data of the
Table (5) cleared that the best results of the
collected monthly amounts of collected pollen
by F, ltalian followed F, camiolan then F,
camiolan. The total yearly amounts of collec-
carniolan were; 8193.20, 6929.77 and 6172.11
g. /colony, respectively. The mean amounts of
collected pollen by F, Italian, F, camiolan and
F; camiolan were 682.72, 577.42 and 514.26
g. /colony, respectively. It was noticed that the
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F, Italian collect more amounts of polien
during all the months of the year than each of
F, and Fz carmolan, also F] carniolan collect
more amounts of pollen than the F, camiolan
ones in almost all of the months of the year.
The results indicated that there were
significantly differences between F, Italian
and F, camiolan and F; camiolan. Like was,
the high monthly amounts of collected pollen
by the strains were during August (1825.00,
1375.00 and 1193.00 g. /colony) while the low
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amounts of collected pollen were in December
(151.80, 94.76 and 76.11 g./colony) for F,
Italian, F, camiolan and F, camiolan, respec-
tively. In all experimental colonies, the mon-
ths mean amounts of collected- pollen per
colony ranged between 107.56 g. in December
and 1464.25 g. in August. The high amount-
of collected pollen in August while the lo..
amounts of collected in December. With
general mean of 591.53 g... There were signi-
ficantly differences between months.

Table (4): Mean weights of collected pollen (g./colony) by three honeybee strains at Fac.
Agric.; Shiben El-Kom station during 2003 seasons

Strains | F; Italian F, F,; Total Mean
Seasons Carniolan | Carniolan _
Winter 227.69 190,85 159.2 577.74 192.58d
Spring 906.25 781.1 649.1 2336.45 778.82b
Summer 1648.11 14953 1320.6 446401 | 1488.00a
Autumn 721,97 846,91 455.49 172437 874.49¢
Total 3504.02 3014.16 2584.39 9102.57
Mean 876.01A 753,54B 646.09C 2275.64
0.08 0.01

L.S.D. for seasons 21.53 32.18

1.8.D. for Strains 18.68 25.17
L.S.D, for seasons x strains 372 47.67

Table (5): Mean weights of collected pollen (g/colony) by three honaybee strains at
y n , \
~ S Fi Fi Carnol Total Me
onths Italian boes nrnlolunbnq 'u“ an
January 170.70 14480 | 116,80 432.30 144.10i
February 176.40 148,30 120.90 445.60 148.84i
March 373.00 313.80 268,00 954.80 318.27h
A_pril 525.20 473,20 424.00 1422.40 474,131
May 1126.00 1028.00 906.30 3060.30 1019.95d
June 1226.00 1091.00 1027.00 | 334400 | 1114.67c
July 1370.00 1221.00 1136.00 3727.00 1242.33b
August 1825.00 1375.00 1193.00 4393.00 1464.25a
ember 634.10 $48.90 $01.90 1684.90 561.64¢
October 443.90 369.91 292.00 1105.81 368.61
November 171.10 121;}0 110.10 402.39 134.07ij
December 151.80 94,76 76.11 322.67 107.56j
Total 8193.20 6929.77 6172.11 21295.08 7098.36
Mean 682.72A 577.42B 514.26C 1774.59 %£91.53
0.05 0.01
L.S.D. for strains 20.00 26.49
L.S.D. for months 40.00 52.97
L.S.D. for strains x months 69.28 91.75
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The results in Table (6) explained the
collected amounts of pollen per colony for the
during 2004 in Fac. Agric., Shiben El-Kom.
The results showed that the best strain of the
collected amounts for pollen was F; Italian.
The collected mean amounts of pollen by F,
Italian, F, Camiolan and F, Camiolan bees
were 309.23, 257.95 and 215.84 g. /colony,
respectively. The total amounts of collected
pollen by F, Italian, F;, camiolan and F;
camiolan were 3751.10, 3095.39 and 2490.11
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g. /colony, respectively. There were the best
amounts collected of pollen by F, Italian and
the low amounts collected of pollen by F,
camiolan. The statistical analysis of data sho-
wed that there were significant differences
between strains. The best mean monthly
amounts of collected pollen were in August
(686.43 g. /colony) and the low amounts of
collected pollen were in January (57.73 g.
/colony). There were significantly differences
between months.

Table (6): Mean weights of collected pollen (g./colony) by three honeybee strains Fac.
Agric; at Shiben EL-Kom station during 2004 months

Strai F Lc F, F,
onths Italian bees [Carniolan bees] Caxlan Total Mean
January 72.56 56.48 44.16 173.20 57.73
February 77.08 63.75 53.41 194.24 64.7
March 181.80 144.70 127.40 453.90 151.30e
April 357.90 302.60 259.70 920.20 306.73d
May 518.90 43790 385.35 1342.15 447.40bc
June 538.70 457.80 405.60 1402.10 467.37b
July 578.00 467.80 437.80 1483.60 494.53b
August 843.00 752.80 463.40 2059.20 686.43a
September 257.70 161.50 146.20 565.40 188.44¢
October 126.00 - 104.10 65.11 295.21 98.421
November 108.40 76.53 60.50 24543 81.80f;
December 91.06 69.43 41.48 201.97 67.
Total 3751.10 3095.39 2490.11 9336.60 3112.20
Mean 309.23A 257.95B 215.84C 778.05 259.35
0.05 0.01
L.S.D. for strains 12.63 16.77
L.S.D. for months 25.26 33.54
L.S.D. for strains x months 43.76 58.09

The results in Table (7) summarized
the activity of F, Italian, F, camiolan and F,
camiolan for the collection amounts of pollen
at the different secasons during 2004 season in
the Qaunatir location. The more collected
amounts of pollen were during the summer
season followed by spring, autumn and winter
seasons. Where, the mean amounts of collec-
ted pollen were 3820.75, 1812.32, 1064.32
and 400.21 g. /colony for summer, spring,
autumn and winter, respectively. The statis-
tical analysis of data in Table (7) cleared that

significant differences were found between all
four seasons during 2004, -

The best amounts of collected pollen
were in summer (3820.75 g) and the low
amounts of collected pollen were in winter
(40021 g.). In all seasons the best strains
collected mean amounts of pollen were F,
halian (2048.17 g.), followed F; Camiolan
(1732.27 g.) then F, camiolan (1542.77 g.).
The results indicated that were significant
differences between F, Italian, F, camiolan
anszcamlolan



Study On The Pollen Gathering Activity By Some Honey Bee Strains Pl 17

Table (7): Mean weights of collected pollen (g/colony) by three honeybee strains at
aunatir Station during 2004 seasons.

Strains | | F,; Total Mean
Seasons Italian Carniolan | Carniolan
Winter 498.94 387.84 313.85 1200.63 400.21d
Spring 2023.65 1815.05 1598.25 5436.95 1812.32b
Summer 4421.00 3686.25 3355.00 11462.25 3820.75a
Autumn 1249.07 1039.93 903.97 3192.97 1064.32¢
Total 8192.66 6929.07 6171.07 21292.80 7097.60
Mean 2048.17A 1732.27B 1542.77C 5323.2 1774.40
0.05 0.01 -

L.S.D. for seasons 64.16 79.13

L.S.D. for Strains 76.18 87.17
L.S.D. for seasons x strains 96.19 111.19

The data in Table (8) summarized the significant differences were found between all

activity of F, Italian, F, camiolan and F;
carniolan for the collection amounts of pollen
at the different seasons during 2004 in the
Fac.Agric,, Shiben El-Kom location. The best-
collected amounts of pollen were during the
summer scason followed by spring, autumn
and winter seasons, Where, the mean amounts
of collected pollen were 164833, 905.30,
368,66 and 189.81 g /colony for summer,
spring, autumn and winter, respectively, The
rosults of data in Table (8) showed that

Table (8): Mean weights of eol;octod pollen

four seasons during 2004,

The high amounts of collected pollen
were in Summer (1648.33 g.) and the low
amounts of collected pollen were in winter
(189.81 g.). In all seasons the best strains
ocollected mean amounts of pollen were F,
Italian (937.67 g.), followed F, camiolan
(773.89 g.) then F; camiolan (622.52 g.). The
results indicated that there were significant
differences between F, Italian, F, camiolan
and F; camiolan,

(g/colony) by three honeybee strains Fac.

Agric.; at Shiben El-Kom station during 2004 seasons.

Strains F F F, Total Mean
Italian | Carniolan | Carniolan
Winter 240.7 189.69 139.08 869,44 189.81d
rin 0382 | 88828 45 | 271590 | 908.30b
ummer D59.7 678.48 1306,8 4944.98 1648.33
mn .07 2] 29119 110598 | 368,66
L 1
M 937.67A , . ; 778.03
0.08 0.01
L.S.D. for seasons 67.14 7.1
L.S.D. for Strains 81.19 91.17
L.S.D. for seasons x strains 99.85 103.14
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