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Executive summary
Introduction

Highland Research and Development Institute (HRDI) has an important mission to
support research and development of the Royal Project Foundation (RPF). The aim is
promoting highland communities have better quality of life and environment, sustainably food
sources including being able to sustainably live with the environment. Therefore, RPF had
promoted the planting of temperate fruit, tropical fruit and sub-tropical fruit as appropriate
for extension work and also had expanded the academic achievement. Moreover, Arabica
coffee was promoted for highland farmers to take a role for preserve highland forest and earn
income. Thus, coffee is another economic plant that is the another occupation. Coffee is able
to grown in forest such as macadamia and tea. Anyway, peach is a temperate fruit tree which
is currently popular among consumers. It was promoted to highland famer for various
cultivation and also emphasized the newly appropriate technique learning to farmer. In 2014,
the Department of Agricultural Extension stated that during flower blooming without insects
pollinator (for some plant) that plants will achieve fruition just only 40-60 percent even tough
using good plantation management. Using honey bee to be pollinator was not concern.
Although many plants have bad shape and ungualified fruits because of non-pollinator. So,
using bees to help pollinating in peach and coffee is an alternative way that may help
increasing pollination efficiency, completing pollination, reducing the falling small fruits of
coffee, increasing chance of choosing small peach before bagging. In addition, honey from
beekeeping in peach and coffee farm may be unique and may be able to increase value.

Honey also creates stable and sustainable income for farmers in the highlands.



Objective

1) To evaluate and select the potential honey for tree fruit pollination of peach and

coffee.

2) To study beekeeping technology of highland bees for pollinating in peach and
coffee.

3) To study the methods of harvesting and post-harvest management for qualify
honey.

Research methodology

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

1) To survey and collect suitably apiary for highland beekeeping areas by survey food

plant, surrounding food source, environment, bee enemies etc.
2) The CRD method were used in 10 replications (10 trees)/plot including: 3 treatments
Treatment 1: Surrounding general insects (control sets without setting bee hives)

Treatment 2: Pollinating flower by European honey bees and native insects (Introduced

Furopean honey bee Apis mellifera hives)

Treatment 3: Pollinating flower by Asian honey bees and native insects. (Introduced

Asian honey bee Apis cerana hives)

3) To select similar plant age and environment then set apiary to research area before

peach and coffee blooming for 1 day because flower will be ready to pollinate.
4) To collect data
5) To analyze results and describe conclusions.
2. To study highland beekeeping technology of highland bees for peach and coffee pollination.

1) To set European honey bee hives and Asian honey bee hives in peach and coffee
plots. To collect data: food plants, water source, apiary environment, bee enermies, light

direction, wind speed, and other factors in each apiary.

2) To collect data of both external and internal bee hive.
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3) To manage bee hives.
3 To study the methods of harvesting and post-harvesting for qualify honey.

1) To study methods of harvesting honey from bees that suite for highland beekeeper
and set 3 CRD tests in each target plants.

2) To record the amount of honey that harvested in each processes (kg/hive).

3) To analyze honey quality according to honey standards by the Announcing the
Ministry of Public Health (No. 211) year 2000.

4) To classificate type of plant pollen in honey in the laboratory.

5) To assess the satisfaction of the honey obtaine from gquestionnaires and interviews

of 20 people.

6) To analyze results and describe conclusions.

Result select the potential honey for tree fruit pollination of peach and coffee

1) To select the suitable bee species for highland that increasing pollinating

efficiency and quality of peach and coffee.

Peach The experiments is in the area of the Wawee Royal Project Extention Area. The

results showed 47.18 percent of fruit set in control treatment in peach which was not
significant different from 44.10 percent of fruit set Asian honey bee treatment, but it was
higher than European honey bee treatment (8.4 8 percent fruit set). Production of control in
peach found 10.52 kg per plant, which is more than the product from Asian honey bee
treatment and European honey bee treatment (2.56 and 0.75 kg per plant respectively). The
results from the control has the highest number of fruits and all grades. There are 0.31, 1.15,
2.62, 7.74, 16.53 and 71.65 percent, respectively, of Grade 1, Grade 2, Grade 3, Grade 4 and

Grade N respectively (Table 1).



Table 1 Number of flowers per plant, fruit set, the weight of the product in the

treatment with different types of bees pollinating in Wawee Royal Project Extention area.

Number of Percent of the weight of
Number of Percent of fruit
fruit set mature fruit the product
Treatments flowers per set
— (small fruitlet w2 (compare with per plant
plant
stage) small fruit) (Kg.)"
Control 1,960+1,892 a 809+682 a 47.18+16.87 a 16.11+11.49 b 10.52+0.79 a
Asian honey bee 482+399 b 23426 C 8.48+10.38 b 50.01+19.78 a 0.75+0.14 ¢

European honey bee 5331277 b 240+£163 b 44.10+17.52 a 21.03+11.51b 2.56+0.54 b

LSDy g5 0.0021 0.0000 0.0000 0.0071 0.0000
C.V. (%) 12.21 18.03 29.22 20.11 12.08

" : The mean values in the same column were not significantly different at the 95 percent confidence level.

Y The same characters that follow the mean values in the same column are not significantly different at the 95 percent confidence

level.

‘l”."

European

honey bee 6; Q ‘J ‘ ‘

Asian

honey bee (“ ‘ g! Q ”

Picture 1 Peach from different treatments

Coffee In the coffee plantation of Mae Salong Royal Project Extention area, the control

of coffee plantation shown European honey bee and Asian honey bee treatment were not
different at 53.68, 52.48 and 40.32 percent, respectively and the results of percent of mature
fruit (compare with small fruit) also were not different at 81.30, 83.40 and 81.20 percent,
respectively. In the other hand, Asian honey bee treatment had a yield weight of 3.11 kg per
plant, which was higher than control and Asian honey bee treatment at 1.91 and 1.64 kg. In
Wawee Royal Project Extention area, the result found that Asian honey bee treatment had
41.27 percent fruit set, which is higher than control and European honey bee treatment (24.39
and 13.32 percent, respectively). The results of percent of mature fruit (compare with small

fruit) showed that control and European honey bee treatment had 80.78 and 76.96 percent



higher than European honey bee treatment at 55.62 percent. Moreover, control and Asian
honey bee treatment had the yield weight per plant 1.34 and 1.95 kg, which were higher than

European honey bee treatment, 0.38 kilograms (Table 2)

Table 2 Percent of fruit set, percent of mature fruit (compare with small fruit) and
the weight of the products in the treatment with different types of bees in Wawee and Mae

Salong Royal Project Extention Area.

Wawee Maesalong
Percent of Percent of The weight  Percent of Percent of the weight
fruit set ™ mature fruit of the fruit set ¥ mature fruit of the
Treatments (compare products (compare with  products
with small per plant small fruit) per plant
fruitlet stage) (Kg)" (Kg.)"
Control 53.68+25.18 81.30+14.88 1.91+0.55 b 242948 b  80.78x13.14a 1.34+0.76 a
Asian honey bee 52.48+33.87 83.40+8.25 3.11+131 a 13.32+4 ¢ 55.62+12.55b 0.38+2038 b
European honey bee  40.32+18.49 81.20+10.49 1.64+1.22b 41.27+16a 7696+1245a 1.95+1.28a
LSOy s - - 0.0115 0.0001 0.0003 0.0020
CV. (%) 2139 14.09 Gl 5. 10 17.88 16.79

" The mean values in the same column were not significantly different at the 95 percent confidence level.

Y The same characters that follow the mean values in the same column are not significantly different at the 95 percent confidence

level.

2) To study of highland beekeeping technology for peach and coffee pollination.
Maesalong Royal Project Extention area:

European honey bee The result found that number of flying into bee hive was about

10-350 bees. The number of flying out of bee hive was about 10-290 bees. Temperature and
humidity were measured, the temperature inside bee hive was between 22.8-26.4 degrees
Celsius. The outside temperature of bee hive was between 20.0-25.0 degrees Celsius. The
humidity in bee hive was between 48-89 percent and the outside was between 48-86 percent.

The comparison of bee population found 15-69 percent comb area.

Asian honey bee The result found that number of flying into bee hive was about 30-
200 bees. The number of flying out of bee hive was about 20-120 bees. Temperature and
humidity were measured, the temperature inside bee hive was between 23.2-29.0 degrees

Celsius. The outside temperature of bee hive was between 23.99-27.79 degrees Celsius. The



humidity in bee hive was between 44-83 percent and the outside was between 48-86 percent.

The comparison of bee population found 40-52 percent comb area.

Population numbers of European honey bee and Asian honey
bee in Maesalong Royal Project Extention
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Picture 2 Population numbers of European honey bee and Asian honey bee in

Maesalong Royal Project Extention

Wawee Royal Project Extention area:

European honey bee The result found that number of flying into bee hive was about
10-800 bees. The number of flying out of bee hive was about 10-700 bees. Temperature and
humidity were measured, the temperature inside bee hive was between 22.3-29.5 degrees
Celsius. The outside temperature of bee hive was between 22.4-28.9 degrees Celsius. The
humidity in bee hive was between 48-89 percent and the outside was between 48-86 percent.

The comparison of bee population found 4-87 percent comb area.

Asian honey bee The result found that number of flying into bee hive was about 100-
450 bees. The number of flying out of bee hive was about 90-200 bees. Temperature and
humidity were measured, the temperature inside bee hive was between 23.0-26.6 degrees
Celsius. The outside temperature of bee hive was between 19.4-26.0 degrees Celsius. The
humidity in bee hive was between 54-100 percent and the outside was between 48-86

percent. The comparison of bee population found 51-93 percent comb area.



Population numbers of European honey bee and Asian honey bee in Wawee Royal Project

Extention
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Picture 3 Population numbers of European honey bee and Asian honey bee in
Wawee Royal Project Extention
3) To study the methods of harvesting and post-harvest management for qualify
honey.

In Maesalong Royal Project Extention area, the result found that Asian honey bee had
an average of 959 grams of honey after coffee blossom, 20.37 percent moisture per hive. In
Wawee Royal Project Extention area showed that the bees had honey after peach blossom in
an average of 738 grams per hive, 22 percent moisture content. Moreover, Asian honey bee
honey after the coffee blossom had an average of 1,270 grams per hive and 21.67 percent
moisture content. The chemical and biological analysis (using criteria set by the Ministry of
Public Health No. 211 (2000)) of these two areas of honey were considered in standard. Pollen
in honey was investigated: castanea, coffee, maize and macadamia. Those are the main plants
grown by highland farmers. Assessment of satisfaction with tasting of honey found that the

honey bees from the Wawee Asian honey bee has the highest total satisfaction rating.

Suggestion

The study of evaluate and select the potential honey for peach and coffee pollination
found Asian honey bee was a suitable the species of bees in the highlands because the Wawee
and Mae Salong Royal Project Extention Area got a higher percentage of fruition in peach and
coffee than European honey bee treatment. Moreover, the location of research apiary had
disturbed by wasps that focused on European honey bee rather than Asian honey bee because

of larger size and less protective behavior of European honey bee. Therefore, it caused



European honey bee continuously lose populations comparing to Asian honey bee Anyway,
the Asian honey bee had stably number of population. From the result, Asian honey bee
beekeeping was suggested to be a better choice than European honey bee beekeeping Almost
farmer in both highland area are mainly grow vegetables and coffee, they spend time to
manage colony with Asian honey bee beekeeper less than European honey bee. In addition,
honey from the Asian honey bee is more expensive than from European honey bee. The Asian
honey bee beekeeping also save investigate cost than European honey bee beekeeping
because Asian honey bee are native in this highland area. Farmer could attracts bee into their
own hive. Nevertheless, Asian honey bee often absconds or swarms so November to May are

golden time for attracting bee period.
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