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Executive summary

Intr ion

The Royal Project Foundation extended hill-tribe people to culture the variety
of economic temperate plant rather than Opium poppy for their occupation. These
extension plants were especially coffee, peach, avocado, strawberry, passion fruit,
plum, kiwi, etc. The climate change effect to pollination of some plant. For example,
male and female flowers bloom in different period of time or some plant has no male
flower. In other case, plant has female flower with infertility male flower. The study of
insect pollinator for solve this problem is important. The efficiency species would be
increasing fruition, increasing yield and quality in orchard. Honey will make secondary
income for beekeeper. This study takes part about comparison efficiency of bee hive
models: modified hive model, European style and Taiwan style (Thal commercial
model). This part of study will get the suitable model for beekeeping in highland to
decreasing quantity and quality of honey. Howover, the beginning of good rareing queen

bee technique will study. The highland farmers will able to keep honey bees

tiv
The objective of this study were:
1) To evaluate and select the potential honey for tree fruit pollination of

coffee, peach, and avocado.
2) To study the suitable hive model for increasing quality and quantity of honey

3) To study of suitable raring queen bee technique in highland



Ben

Research methodology

1) To evaluate and select the potential honey for tree fruit pollination of
coffee, peach, and avocado.

1.1 To survey and collect data of research areas and plants: coffee, peach, and

avocado

1.2 To evaluate and determine the suitable honey bee species. Then, collecting

the condition inside and outside Western honey bee hive, for Asian honey bee
collected only the condition data outside. The results were determined the
comparison capability of pollination in coffee, peach and avocado.

1.3 The CRD method were used with 4 replications and 3 treatments: treatment
1 control, treatment 2 pollinated by introduced Western honey bee, and treatment 3
pollinated by introduced Asian honey bee. Size and age of plant were uniform. The plants
were limit area by net or greenhouse to prevent the disturbance from another pollinator. The
bees were introduced after flower blossom 1 day. Then, collecting data.

2) To study the improvement of A. mellifera hive models from HRDI research
60 b.c. that able to increasing quantity and quality of honey

2.1 To survey and select the suitable apiary in highland by observing food
plant, food source surround apiary and bee enemies.

2.2 To study 3 model of bee hive models. The good hive model should be
saved material, low investigation, good for air ventilation, good for inside temperature control,
and tolerant material. Then, harvested honey from every treatment to determine following
factor below:

- honey humidity

- honey weight

- hydroxymethylfurfural
- diastase activity

- sucrose sugar

- reducing sugar



- yeast and fungi
- Staphylococcus aureus
- Salmonella spp.

2.3 To study the of A. mellifera hive models from HRDI research 60 b.c. The
CRD were used in 3 replications:

Treatment 1 Taiwan hive model that able to insert 12 frames and thickness of hive is 1
cm.

Treatment 2 European hive model that able to insert 10 frames and thickness of hive
is1cm.

Treatment 3 Modified hive model that able to insert 8 frames and thickness of hive is
2 cm and 2 layers of hive.

2.4 To collect data for example quality and quantity of honey, bee population,
inside and outside hive temperature, inside hive humidity, in-out bee flight, food in hive,
investment of each hive models.

The honey volume estimation was used 1 bee cell = 2.08 ml. At week 14",
Honey volume of European hive model, Taiwan hive model and modified hive model was
151.69, 105.73, 68.95 ml respectively. To analyze honey standard followed Thai honey
standard, laboratory must use at less 600 ml. Thus, honey bees were fed and collecting data

was continue.

3) To study of suitable raring queen bee technique in highland
To study comparison raring queen bee technique in highland. The CRD were
used in 4 replications:
Treatment 1 Supersedure queen bee
Treatment 2 Moving young larva technique
Then, complete raring queen bee cell percentage, shape of queen cell, size of queen

cell and size of queen will be collected.



Result

1) To evaluate and select the potential honey for tree fruit pollination of
coffee, peach, and avocado.

Coffee At Royal Project Center Teen Tok, Baan Pa Miang village, the result found
introduced Asian honey bee and European honey bee to coffee field had no significant
different. The pollination by European honey bee showed 30.88% of fruition, by Asian honey
bee is 36.88%, and in control found 13.32% fruition. So, control was significant different when

compare to Asian and European honey bee treatments (Table 6).

Table 6 Number of flowers, number of young fruits, percentage of fruit, total fruit weight per plant and

weight per seed of coffee

Number of number of percentage of fruit" total fruit weight
Treatment flowers™ young weight per  per seed
fruits” plant (Ke.)" (g)”
control 3,560+952  440+257b 13.3249 31b 048+0.31b  0.22+0.03a
European Boney bee 4,220+1650  1,283+300a 30.88+13.00a 16910592  0.23:0.05a
Asian honey bee 4,627+1975 1,696+975a 36.88+14.46a 1.86+0.82a  0.19+0.04b
LSDy o5 - 0.0209 0.0466 0.0115 0.0000
CV. (%) 4.73 9.09 19.84 8.45 20.57

1/ The same letter after averace data in the same column is not significate different at 95%

ns : not significant difference in statistical

Picture 6 the experiment of pollination in coffee by honey bee



Peach The research area is in Royal Agricultural Intanon. The result found

introduced Asian honey bee and European honey bee to peach field had no significant

different. The pollination by European honey bee showed 22.19% of fruition, by Asian honey

bee is 20.59%, and in control found 5.34% fruition. So, control was sienificant different when

compare to Asian and European honey bee treatments (Table 7).

Table7 Number of flowers, number of young fruits, percentage of fruit, total fruit weight per plant, weight

per fruit and weight per seed of peach

Number of Number of Percentage Total fruit Weight per  Weight per
Treatment flowers per young fruits of fruit weight per fruit (g™ seed (g)™
plant ™ per plant ™ plant (Ke)™
control 8285042006 4425158  530=1.1b 16609  104.52+206  391+1.0
European honey beg 637.50£451.0  96.50:21.0 22.19+140a  4.81:29 - 97042191  3.66:0.7
Asian honey bee 716.75+566.0 17250+£158.1  20.59+6.3a 5.36+5.1 102.86+21.5 38407
LSDo 05 = - 0.003 - - -
CV. (%) 11.85 18.03 17.34 12.20 442 20.79

1/ The same letter after average data in the same column is not significate different at 95%

ns : not significant difference in statistical

Picture 7 the experiment of pollination in peach by honey bee



Avocado At Royal Project Center Thung Ruang, the result found introduced
Asian honey bee and European honey bee to peach field had no significant different. The
pollination by European honey bee showed 0.59% of fruition, by Asian honey bee is 0.72%,
and in control found 0.02% fruition. So, control was significant different when compare to

Asian and European honey bee treatments (Table 8).

Table 8 Number of flowers, number of young fruits, percentage of fruit, total fruit weight per plant, weight

per fruit and weight per seed of avocado

Number of Number  Percentage  Total fruit Weight per Weight per
flowers per of of fruit ¥ weight per fruit {g.)™ seed (g.)"
plant ™ young plant
Treatment
fruits (Ka)¥
per
plant ¥
control 17,540+5,589 3+2b 0.02+0.01b  0.56+0.22b  267.40+100.2% 37.09+12.17
European honey bee 30,260+16,012  164+65a 0.59+0.18a 6.26+2.67a 268.72+176.38 38.18+11.21
Asian honey bee 29,180+19,811 254+47a 0.72+0.17a 6.97+1.79a 241.67+51.64 34.27+9.02
LSDg 05 = 0.0001 0.0000 0.0000 = -
CV. (%) 8.68 14.35 6.75 5.51 27.33 28.82

1/ The same letter after average data in the same column is not sienificate different at 95%

ns : not significant difference in statistical

Picture 8 the experiment of pollination in avocado by honey bee



2) To study the improvement of A. mellifera hive models from HRDI research
60 b.c. that able to increasing quantity and quality of honey

The research apiary is at Royal Project Center Thung Ruang. Taiwan and
European hive model showed lower decreasing rate of population than modified hive model.
Moreover, number of brood of each model is no significant different. The observation found
that beekeeping in highland got terrible weather.

Honey harvesting from extractor found: Taiwan style hive got average 1.09
kg/hive, Europe style hive got 0.65 kg/hive, and modified hive model got 0.49 kg/hive.
Moreover, the humidity of water in honey found 18.6, 19.6, and 20.3 %RH in Taiwan hive
model, modified hive madel, and Europe hive model respectively (Table 9).

Table 9 Comparison guantity of honey in highland

Treatment Average honey volume per hive (kg.) % Relative Humidity
Taiwan hive model 1.09 18.6
European hive model 0.65 20.3
Modified hive model 0.49 19.6

Picture 9 Three models of bee hive



Suggestions

According to study the suitable hive model for A. mellifera beekeeping on highland on
2560 a.c., the modified hive model used Samanea saman tree to make bee hive. This
thickness of hives are 2.0 - 2.5 cm. which cause this model easier to control temperature
between 30 - 34.5 C and inside relative humidity between 60- 75 % than other hive model.
Temperature and relative humidity inside bee hive are the important factor to decrease
ventilation activity in colony. The result found modified hive model should be to best hive
model because this model had the most population of bees, brood, eggs and storage honey
cells if compare to other model. This model had 7,082 ¢ of storage honey at 22% RH. On the
other hand, this model also found yeast more than standard of ministry of public health.
Yeast in honey would be from the error of post-harvest or the water content of honey was
more than 21% that lead yeast contamination. The contaminate equipment or long-time
keeping or error of researcher would be another factor that cause yeast contamination. (Ninat
and Panatda, 2017) Further, the research in this issue on 2561 a.c. apply the modified hive
model was narrower and had 2 layer to increasing quality and quantity of honey product in

long term research.

3) To study of suitable raring queen bee technique in highland Note: The research is
in progress.

The result found the average complete raring queen bee cell in supersedure queen
bee, emergency gueen bee raring, and moving young larva treatment is 24.47%, 63.80%, and
70.00% respectively (Table 10). Anyway, moving young larva technique had the most average
percentage of completely cells because this technique able to rare queen cell in value by
using selected suitable larva and also control hated time.

Furthermore, to extension beekeeping on highland that has small group of beekeeper, the
best ways to extend bee colonies should be use divide colony technique. The effective queen
bee depends on environment factors. Moreover, moving larva technique has high cost of facilities

and skill of moving so this technique is just for economic beekeeping.



Table 10 Complete raring queen bee cell percentage, Size of queen cell size, Size of queen

in highland

Complete raring Size of queen cell Size of queen

)I‘\S

Treatment queen bee cell size (cm. (cm.)™

percentage (%)

Supersedure queen 24.47 2.98+0.58 1.85+0.11
bee

Moving young larva 70.00 2.81+0.32 1.83+0.19
technique

Emergency queen bee 63.80 2.58+0.53 1.73+0.10

raring treatment*

C.V. (%) - 17.57 7.72

ns : not significant difference in statistical
* Note Emergency gueen bee raring was found when queen bee die or lose immediately. Worker bees will select suitable

larva to rare a new queen.

Picture 10 Rareing A. mellifera queen cells
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Abstract

The study and appropriately honey bee selection for increasing pollination efficiency objective
is 1) To evaluate and select the potential honey for tree fruit pollination of coffee, peach, and
avocado 2) To study the suitable hive model for increasing quality and quantity of honey 3)
To study of suitable raring queen bee technique in highland. From this study found the
introduced European and Asian honey bee treatments got average fruitful percentage in
coffee, peach and avocado more than no bee treatment at 95% significant by LSD. The fruitful
of coffee by European honey bee pollination, Asian honey bee pollination and no bee
treatment is 30.88%, 36.88% and 13.32%. The fruitful of peach by European honey bee
pollination, Asian honey bee pollination and no bee treatment is 22.19 %, 20.59% and 5.34%.
The fruitful of avocado by European honey bee pollination, Asian honey bee pollination and
no bee treatment is 0.59%, 0.72% and 0.02%. For the study about suitable hive model in
highland, the apiary is at Royal Project Center Thung Ruang. Taiwan and European hive model
showed lower decreasing rate of population than modified hive model. Moreover, number of
brood of each model is no significant different. The observation found that beekeeping in
highland got terrible weather. The observation data found all hive models able to collect
honey in the same number of cells. Moreover, modified hive model has capped honey cells
more than the others treatments. The humidity of water in honey found 18.6, 19.6, and 20.3
%RH in Taiwan hive model, modified hive model, and Europe hive model respectively. Thus,
modified hive model able to adapt for keeping honey bee colony rather than using Europe
and Taiwan hive model. Anyway, modified hive model must have more development to

prevent other factor that make problem of honey bee and bee product in hive.



