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ABSTRACT
Chen, C. T., and Chen, P. L. 1999. Effect of Fructose, Sucrose and Queen Ageon the
Royal Jelly Production of Honeybee, Apis mellifera L. Plant Prot. Bull. 41: 59-66. ( Miaoli

District Agricultural Improvement Station, Kungkuan 363, Miaoli, Taiwan, R.O.C.)

Royal jelly production is amajor revenue for beekeepersin Taiwan. This experiment was
conducted to examine the effect of fructose, sucrose and queen’s age on the roya jelly
production and to evaluate the amount of sugar required to feed honeybee colonies for royal
jelly production. The results collected from July to December indicated that the average royal
jelly yield did not differ significantly between honeybee colonies fed with fructose or sucrose,
whereas there was significant difference among months and the least production occurred in
December. To produce every kg royal jelly from August to December a honeybee colony
consumed 39 kg fructose syrup plus 3.9 kg white granule sugar mixed in pollen cake, or a
total of 39.1 kg white granule sugar. But it required 91 kg fructose syrup plus 4.2 kg white
granule sugar, or 84.7 kg white granule sugar to produce every kg royal jelly in December
alone. During the blooming period of tea plant in December, the royal jelly and pollen yields
both increased when honeybee colonies were fed fructose once two days, but no significant
increase on both yields was observed if colonies were fed sucrose. Royal jelly production
dlightly decreased with the increasing queen age from June to August while it was not
influenced on other months. Pollen yield declined due to increased queen age from July to
October. Percentage of queen cup acceptance was not different between colonies fed with
fructose or sucrose, nor was affected by queen age.

(Key words. Apis mellifera, queen age, royal jelly production, sugar)
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Table 1. Average royal jelly (RJ,gram) production and percentage of queen cup acceptance on
each graft frame from honeybee colonies fed fructose or sucrose solution

Fed fructose Fed sucrose
Month N  RJframe % cup acceptance N RJframe % cup acceptance
7 16 35275 89.6 24 32.7+6.4 87.1
8 77 33476 88.7 66 32.3+7.1 90.9
9 63 35.86.6 88.7 54 36.9+9.7 89.7
10 70 412496 89.6 60 37.3+13.1 86.1
1 70 322491 84.6 54 33.2£10.8 85.0
12 42  206t7.1 77.4 30 20.1+8.7 732

Table 2. Accumulated weight(kg) of consumed fructose, sucrose and white granule sugar
mixed in pollen cake, and royal jelly(RJ) production from honeybee colonies fed
fructose or sucrose solution

Fed fructose Fed sucrose
Month total consumed granule sugar total consumed  granule sugar
RJ fructose in pollen cake RJ sucrose in pollen cake
8 2.57 49.2 9.0 214 43.2 55
9 2.06 102.3 104 1.97 76.9 10.4
10 2.82 103.4 115 2.24 78.5 9.7
11 2.24 78.4 6.3 1.98 63.6 5.3
12 0.86 78.2 3.6 0.72 57.6 34
total 10.55 411.5 40.8 9.05 319.8 34.3

There are 7 colonies on fructose and 6 colonies on sucrose.
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Table 3. Average royal jelly (RJ, g) production, percentage of queen cup acceptance and
pollen yield (g) from honeybee colonies fed fructose or sucrose solution at different

feeding scheme”
Feeding Fed fructose(n=36) Fed sucrose(n=16)
scheme RJframe 9% cup acceptance pollen/day RJframe % cup acceptance
Once2days 49.0+1.9a 92+1a 90.7+10a 44.6x+4.6a 88+10a
Once4 days 46.5+1.9ab 91+la 46.2+4.1b 43.8+4.9a 86+10a
None 43.8+2.1b 86+2b 52.8+8.8b 46.7+2.3a 92+5a

Ymeans with different letters within each column are significantly different at 5% of DMRT.

Table 4. Royal jelly production (RJ,gram) from honeybee colonies with different queen age at
Kousin apiary, Nantou County”

Queen age Mean RJ/frame on each month

(month) 6 7 8 9 10 11 12
5 56.8+9.1a 49.6+45a 51.7+4.8a 54.4+84a 59.3+10.9a 51.0+9.5a 44.4+9.5a
9 49.747.5h  487+5.1ab 47.2+49b 49.8+44a 62.0+10.0a 42.3+6.6a 39.5+6.0a
13 53.6£7.3ab 47.0+6.4ab 47.3x7.3b 50.8+8.4a 63.6x10.7a 48.0x4.5a 41.1+6.6a
17 54.4+8.0ab 45.1+7.0b 49.3+4.3ab 52.2¢6.9a 62.1+12.0a 39.4+11.3a 38.5+6.9a

Ymeans with different letters within each column are significantly different at 5% of DMRT.
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Table 5. Percentage of queen cup acceptance from honeybee colonies with different queen age
at Kousin apiary, Nantou County”

Queen age Mean % cup acceptance on each month
(month) 6 7 8 9 10 11 12
5 935+#3.1 952455  96.5+28  94.3+7.2 90.6+7.9 96.3+4.1
9 97.1+32 97.8+15 961459 96527 95.3+4.1 93.0+5.1
13 971410 97.1#31  956+3.1  97.1+3.1 94.7+4.2 94.3+4.1
17 96.1+25 96.9+1.6  97.1+21  97.1+24 925+6.1 96.2+5.2

Ymeans within each column are not significantly different at 5% of DMRT.

Table 6. Royal jelly(RJ,gram) production  percentage of queen cup acceptance and pollen
yield from honeybee colonies with different queen age at Chusan apiary, Nantou

County?
Queen age Mean RJ/frame on each month
(month) 7 8 9 10
2 50.3+9.7a 48.9+5.9ab 44.2+8.7a 47 .8+7.7a
10 53.9+7.4a 51.7+7.7a 45.0+8.7a 48.6+3.7a
14 52.4+6.5a 47.0+6.3b 44.7+9.5a 49.1+10.2a
Mean % cup acceptance on each month
7 8 9 10
2 95+7 94+7 91+8 94+6
10 96+4 97+3 94+5 95+3
14 97+2 96+3 95+5 94+3
Mean pollen vield (gram/day) on each month
7 8 9 10
2 24.8+16.7b 20.3+7.0a 27.8+7.1a 49.4+24 5a
10 39.0+14.1a 15.9+7.0ab 19.7+9.3b 40.7+17.4ab
14 31.9+11.5ab 15.4+6.7b 15.8+9.7b 34.4+17.5b

Ymeans with different letters within each column are significantly different at 5% of DMRT.
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