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Executive Summary

1. Rationale

At the present, the highland agriculture practice by farmers found the related
problem to natural conservation and management. They also to affect the product
and the farmer’s income which the community's population increasing and
agricultural area extend. Arabica coffee extension is considered as one of the
increasing activation which tends to be more potential and to response to economic
and the natural resources conservation in highland by hill tribe villagers is maintained
and developed sustainably.

The Royal Projects, with the corporation of Chiang Mai University, and
Department of Agriculture have been promoted the research and Arabica coffee
development to replace the opium poppy since 1968, Arabica coffee growing area
has been expanded in the project area around 24 location. Arabica coffee growing
areas are divided into 3 patterns including: growing coffee in open shad, growing
coffee with economic fruits trees such as tea, and growing coffee with forty trees
shad trees. This growing area has been expanded to extension area of Royal Project
by the Highland Research and Development Institution (Public Organization), Ministry
of Agriculture and Cooperative. Coffee extension supporting growing and production
of other highland development projects such as Thai-Norway highland area
development project in the area of Huay Som Poi, Jomthong, Chiang Mai, and Thai-
German highland development project in the area of Doi Chang, Mae Sarouy, Chiang
Rai, these two projects are well-known as the Doi Chang coffee production with the
different growing systems. Thai-Norway project grows coffee in the forest system but
Thai-German project in Doi Chang grows coffee in the unshed system. Supporting
growing Arabica coffee in highland in the northern part of Thailand has the growing
systems which count from the 1st year to the 3rd year. In the 1st year, it starts to
give different products according to the condition and the knowledge and the expert
of Academic officer who always support and suggest the farmers to grow. Growing
coffee in the natural resources conservation system has been known more. So

authorities need to understand the knowledge in this system including; forest, water,



and soil and integrated to be reliable nature to support the high area agriculture
more stable.

Arabica coffee is a replacement of hill tribe farmers' addictive plants because
it can grow well and give a large amount of good quality product. Even though
growing coffee outdoor without the shade gives more product but the age of coffee
is very short due to the over-exposure to the sun especially in summer. Growing
coffee indoor gives a smaller amount of product but the harvesting period is longer
than unshade and its quality is also better due to the longer ripe time which collects
more nutrition. Moreover, growing coffee shading system with the shade also
increases the forest area which is advantage to the natural resources conservation
and supports growing coffee as a sustainable agricultural system.

Growing coffee in the natural resources system is the growing coffee with the
forest or the pre-existing trees including the economic fruit crops by considering the
soil, forest, and environment which results in the growth of product and the quality
cup, and also to the occupation sustainability and coffee growers' life since the forest
is an essential natural resources to human's life which provide the place to live,

clothe, food, and herbs since the past until nowadays.

2. Objectives
1) To study the situation of Arabica coffee growing system in high area
2) Analyze the Arabica coffee growing systems in the natural resources

conservation in high area (agroforestry) to growth of coffee tree

3. Research Scope
This research has started in the 1st year between December 2015 to October
2016 in the target areas of 5 centers which are the origin of selected coffee varieties.
1) Teen Tok Royal Project Development Center, Mae On, Chiang Mai
2) Pa Miang Royal Project Development Center, Doi Saket, Chiang Mai
3) Ang Khang Agricultural Royal Project Station, Phang, Chiang Mai
4) Mae La Noi Royal Project Development Center, Mae La Noi, Mae Hongsorn

5) Khun Chang Khian Research and Training Center, Muang, Chiang Mai



Plantation model in the natural-resources conservative growing coffee system
of the project between Royal project and Petroleum Thai Limited (PTT)

1) Ban Pa Kluay, Jomthong, Chiang Mai

2) Ban Monya, Mae Wang, Chiang Mai

4. Research Methodology
4.1 Study the situation of Arabica coffee growing system in Royal project area and

related area at least 5 areas. The research steps consist of

1) To study the situation of coffee growing system

2) To study the proportion of coffee growing system in Royal project

3) To analyze the environmental results to environment, product, and disease
expansion, and pests in each coffee growing systems

4) To analyze the Arabica coffee growing system in each target areas of the
research

4.2 Analyze the Arabica coffee growing systems in the natural resources

conservation in high area (agroforestry) to growth of coffee tree including

1) Select the special coffee variety from quality evaluation of product in Royal
project and other area including Pa Miang, Teen Tok, Mae La Noi, Ang Khang, and
Khun Changkian research and training institution, Faculty of Acriculture, Chiang Mai
University

2) Do the quality cup test with the collected coffee bean from 5 areas before
the real growing and selecting the varieties

3) Grow the selected coffee bean and care them in the green house of
Inthanon Royal project development center

4) Grow the shady tree such as Indian Gooseberry, Silver Oak, and short-term
shady tree: pigeon peain the grass line fence of coffee plantation in the all
plantation model area.

5) Prepare planting hole and grow the plantlets Arabica coffee planted by
other areas in the testing plantation through scoping the target area.

6) Studying and analyzing the growing rates of Arabica tree in the system.



7) Checking micro climate, wet rates, soil erosion in the soil and water
conservation together with grass of Stocking and Murnaghan (2000) methods.
The calculation is space calculated per catchment and soil loss.

8) Analyze the information and writing the report summary of 1st year
operation.

Due to the 4 years project, the objects are divided according to the 1st year
(2015-2016). There are 2 objectives:

1) To study the situation of Arabica coffee growing system in high area

2) Analyze the Arabica coffee growing systems in the natural resources

conservation in high area (agroforestry) to growth of coffee tree

4.3 Research Analysis
4.3.1 Study the situation of Arabica coffee growing system in Royal project area

and tarcet area

1) Presenting the exploring results in the target area of the research to
analyze the farmers' growing system

2) Analyzing the portion to compare the research result of coffee growing
system in the Royal project area

3) Analyzing the environmental condition in the coffee plantation (new)
(2015-2016) affecting the growth and the amount of coffee product

4) The condition of diseases and pests

5) Comparison analyzing of coffee growing system in each target area of the
research

6) Checking the growth rates of coffee tree and shady tree in the plantation

model in target area of this research

4.3.2 Analyzing the coffee product in 5 target areas within a year

Quality coffee varieties selection is to choose the complete red coffee bean
of each variety from each center. After that, divide the coffee bean into 2 parts. The
first one is for the next plantlets and another is for coffee cup test.

Parchment is brought to make the seeds of each variety to grow plantlets,

they are grown and tested in the natural resources system in the early rainy season



2017 to study the growth and fertility in the area of farmers in Mon Ya and Ban Pa
Kluay which Inthanon Royal project development center are responsible for. Both
long-term shady trees such as Indian Gooseberry and Silver Oak, and short-term
shady trees such as pigeon pea are grown. Furthermore, grass is also grown at the rim
of the plantation to protect the soil and surface erosion.

Product quality test of the selected varieties through presenting the summary
analysis of sample coffee product 1) green bean 2) roasted bean 3) quality cup test
to select. Five referees are assigned to do the testing target and the sample of the
coffee bean are sent to the outer experts at least 2 places to compare and evaluate
with other referees for quality assurance and the level of coffee.

1) Quality evaluation form of specialty coffee association to America is a
standard used in quality test by determining quality in 1) fragrance/aroma 2) flavor
3) acidity 4) balance 5) body 6) after fart 7) overall

2) Coffee sample evaluation 9 samples from 5 centers 350 g. each. Green
bean and roasted bean 100 ¢. each are determined the starting temperature at 200C
and the ending temperature 153C. Average temperature is 176.94C in 8.12 minutes
for the medium roasted. This is brought to quality cup test and set the temperature
of the water at 94C. It is tested and evaluated within 50 minutes after pouring water
into the roasted ground coffee.

3) The supervisor of the project summarizes the quality cup test for the last
evaluation

4) The sample of roasted coffee from that evaluation are sent to other
organizations, experts coffee producer in the market for the quality evaluation by 2
companies namely Coffee Amazon Thailand and Black Canyon for the test assurance.

Remarks: Operation period of this research is 4 consecutive years and thelst
year (2015-2016) the results of coffee growth, fertility in the system and rating the
quality of coffee cannot be completed until 3 years. So the 1st year is the time to

receive the primary information as mentioned in the objectives.



5. Research and result
5.1 The situation of Arabica coffee growing system in Royal project area and

other related areas at least 5 areas

5.1.1 Coffee growing system of the farmers

It was found that the former Arabica growing area are not neat, making the
difficulty in arranging the garden such as growing too close or too far, resulting in the
amount of coffee product such as the lust outspread which is supposed to grow
apart.

5.1.2 Arabica growing system in the research area

Research result showen from the selected farmers plot in Royal Project
Development center 1) Teen Tok it was found the farmers grown Arabica coffee
under natural conservation system by well management of integrated with the forest
tree which is the original grown. 2) Pa Miang, there were farmers grown Arabica
coffee in the unshed and shedding system which considered not well managed of
the grow system by grow coffee mostly mixed with fruit and foresty tree. 3) Mae La
Noi where farmers grown Arabica coffee under natural conservation system integrate
with original forest trees. 4) Angkhang farmers grow Arabica coffee with the
integration of original forest tree and temperature fruit. But all of these 4 centers
Arabica coffee varieties were not specific for the selected varieties. And 5) Khun
Chang Khain Research and Training Center, where farmers and station grown coffee
unshed and shedding system with the Natural Conservation system, where the well

managed of the coffee growing and the stolen have identified the coffee varieties.

5.1.3 Proportion of Arabica coffee growing system in Royal project area

Nowadays centers and stations have surveyed and checked coffee growing
area in 5the centers and stations. It was found that all coffee growing areas has been
grown in the shad system with the natural forest around 95% which each target
areas have the following growing coffee proportion in the shade 1) Pa Miang Center
95% 2) Teen Tok center 95% 3) Ma La Noi 100% 4) Angkhang Agricultural Royal
project station 80% and 5) Khun Changkhian high area research and training institute

(site A) 56%.



5.2 Analysis of environmental to the products and outspread of diseases and
pests in each coffee growing system (shading system and unshad) in the
studying area

5.2.1 Analysis of growing coffee in each center per product

1) Teen Tok center in 2015 total products was 11, 521 ks. Its total value
was 14,575,876 Thai Baht. It came from shady growing system 95% around 10,946.86
kg. and from outdoor growing system 5% about 576.68 kg.

2) Pa Miang center in 2015 total products was 225,375 kg. Its total value
was 26,510,584 Thai Baht. It came from shady erowing system 95% around
214,095.98 kg. and from outdoor growing system 5% about 11,279.41 ke.

3) Mae La Noi center in 2015 total products was 66,433 kg. Its total
value was 7,850,377 Thai Baht. It came from shady growing system 100%.

4) Aung kang in 2015 total products was 11, 521 kg. Farmers sent the
total products to the center around 9,870.50 kg. Its total value was 231,400 Thai
Baht. It came from shady growing system 80% around 7,896.40. And from outdoor
growing system 20% about 2,061.30 kg.

5) Khun Changkian highland research and training institute 1.5 acre give
cherry 25 tons each year. It came from shady growing system 56% around 14 tons
and from outdoor growing system 44% about 11 tons.

The product analysis from growing coffee in the shading area and unshed
area, it was found out that the proportion of growing coffee in the shading area to
unshed area is 1:3 which researchers have to ¢o on studying and evaluating in the
next year in order to analyze the product per growing system again to get the
complete and correct information which can be used as a growing coffee guideline in

the appropriate system in high area.

5.2.2 Analysis of growing coffee in each center to disease outspread and pests
It was found out that the following disease outspread and pests in each areas
are 1)Teen Tok center the trunks are destroyed by the warm and the Hemeleis
vastrix 2) Pa Miang center Hemeleis vastatrix and target spot are found, and also
trunks are destroyed by the warm and moth 3) Mae La Noi center trunks are

destroyed by the warm the Hemeleis vastatrix 4) Aung kang center trunks are



destroyed by the warm and the Hemeleis vastatrix and 5) Khun Changkian highland
research and training institute trunks are destroyed by the warm.

From the primary study it was found that growing in the shade area is good
for the product, the age of coffee tree, and the attack from weed and pest are less
than growing unshad in the proportion 1:3. Especially the outspread of Hemeleis
vastatrix, it was found outdoor with Micro climate in humid-tropical more than shady

area which is quite cool, supporting the widespread of weeds and pests as well.

5.3 Analysis of Arabica growing pattern in natural resources conservation
system in high area (agroforestry) to the growth of coffee.

1. From the five selected coffee cultivation areas where the coffee varieties
selection were made by the criteria of the well growing, 9 varieties were selected
from those: Center at 1 variety and Mae La Noi 2 varieties without record of original
source 4 varieties of Progeny 88, 90, LC-1662 and C-1669-31 were selected from
Khun Chang Khain station. All of the cherry coffee screening and selection were done
by wet processing for parchment coffee, then will took the first portion for the
seeding and second to process by hulling for green coffee for Quality Cup Test.

2. Grow plantlets from the seed and care them in the greenhouse of
Inthanon center. After that, this coffee basket is brought to care in Inthanon Center
to move into the black bags each to be the perfect plantlets and ready for the next
variety plantation test.

3. Prepare the growing holes and grow Arabica plantlets from other areas in
the plantation test as determined in the target area including Ban Pa Kluay, and Ban
Mon Ya in the responsible area of Inthanon national part. While preparing the
plantation including preparing the growing holes for coffee plantlets together with

shady trees, and also grass line at the rim of the plantation.

5.4 Research of the coffee growth and shady trees evaluation in the
plantation test in natural resources conservation in the 1 year of target area
5.4.1 Growth rates of coffee trees and shady trees in the plantation test
Result of the first year 2558 — 2559 cultivation of the Arabica coffee and shed
trees were record in August the coffee trees had a different growth rate in with the

known varieties and unknown varieties selection from the Royal Project



Development centers. One farmer plot known varieties grown were Progeny 88 and
Progeny 90, LC-1662 and C-1669-31 from Khun Chang Khian station. September year
2559 coffee trees height is 20.88-24.70 cm , size of bush is 24-25.17 cm and the size
of tree trunk is 5.38 - 6.05 cm.

In the shade of the trees are nine months, the growth rate of each type are
as follows. Silver Oak tree with a height of 51.60 to 160.40 centimeters and size of
tree trunk 8.00 to 24.22 mm. Pigeon pea with a height 125.33 centimeters and size of
tree trunk 15.56 mm. Ma Kam Pom with a height of 49.50 centimeters and size of

tree trunk 4.91 mm.

5.4.2 The growth rates of plantlets in the greenhouse

Coffee seedling with were selected from 5 locations and 9 varieties had been
prepared to grow on the year of 2559 which were measure the growth on September
the growth had change to 17.16 cm, 23.24 cm and 6 pair of leaf from height, bush

and pair of leaf respectively

5.4.3 The growth rates of grass
From the study of grass growth planted as the preventing line for soil erosion,
it was found that grass grows quite well but farmers who care for the plantation test

cut them down to 40 - 50 cm. unable to measure the growth like other shady trees.

5.4.4 Diseases and pests

From the disease and pest tests in the coffee plantations of farmers in the
growing area in 2015 and 2015, outspread of disease and pests are not found such as
Hemeleis vastatrix and the attack at the trunk by the worm but target spot disease

are found just a little.

5.5 Quality analysis of green bean from 5 centers
For the Quality Cup Test of the green bean from 5 locations found the the
size is 8.17 mm, length is 10.70 mm by average with the size of sieving S18 - 16. (With
of sieve pore about 6.3 - 7.1 mm). The color of coffee bean is green, clean and 12

percent of humidity the total selection 80 percent of sample.



5.6 Quality cup test

The evaluation results by 5 referees, in summary of the Quality cup test of
the 5 sample from 5 locations with the specialty coffee. Association Method which is
the appropriate to carried on this experiment, the result from this cup test could
rank the best quality (Outstanding in Quality) to the lower (accepted) quality were
from 1) C-1669-31 with 79.55 point. 2) LC-1662 with 79.05 point both from Khun
Chang Khian station. 3) Teen Tok with 78.93 point. 4) Pa Miang 78.50 point. 5) Khun
Chang Khian ; Progeny 90 with 78.35 point. 6) Progeny 88 with 77.6 point. 7) Mae La
Noi with 76.95 point and 8) Aung Kang with 63.71 point. And with the testing panel
conclude that most of the sample were Aroma and Flavour in Black tea, Chocolate,

Vanilla and Nut.

5.7 Micro Climate and Soil erosion

Result of the measurement of Micro Climate and soil condition in the
cultivation plot at Ban Pa Kluay and Mon Ya. Found that the temperature is 32.40-
36.33C degree at 14.00-15.30 pm of the day, sun shine or sun light was 5,000-6,170
Lux, relative humidity was 39.31-55.0 percent which can describe that during that
time soil and water absorption was dry and average humidity and also found that
soil had pH 5.07-6.07. In the total shown that is the sample area of research had the
temperature and high sun light which will affected to the relative humidity that
caused the coffee growth. Then for this founding, there should grow shed tree before
start to grow coffee in the field for 1-2 year.

The preliminary investigation on the soil erosion in the coffee plantation. The
quantity of the soil erosion on planting test at average 2.78 tons per rai per year, due
to planting vetiver grass which is growing and tillering well can help to prevent
leaching of the soil. Relative to the rate of soil moisture are measured in the dry land
until medium moist. So the soil has force of water retention. However the researcher
will study deeply on this point next year.

Conclusions In the first year (2015-2016) the research was carried out
according to plan, research and studied Literature Review of Technical Information.
Promotion and production of Arabica coffee in the Thailand. To guide the

management plan and collect quality coffee varieties in 5 target area. Study the



situation of Arabica coffee growing system at 5 areas, it was found that all coffee
growing areas has been grown in the shading system with the natural forest around
95%. The proportion of growing coffee in the shading system to unshad are 1:3. From
the primary study it was found that growing in the shading system is good for the
coffee Arabica plantation, and attack from disease and pest are less than growing
unshad in the proportion 1:3

Quiality coffee variety selection from coffee cultivation areas, was conducted
to select and harvested seeds for into research process. Then divided into two parts,
the first is used as a seed of each variety to grow plantlets, they are grown and
tested in the resources natural system in the area of farmers in Mon Ya and Ban Pa
Kluay which Inthanon Royal Project development center. by selected 8 farmers to
grow coffee with 180 tree per one farmer on plantation plot 100 rai in next years.
Which has in the plantation plot preparation the resources natural system, planting
shade trees and vetiver grass to prevent soil erosion. And the second part, proceed
of quality cup testing by an external quality (Appearance) of green bean and be
roasted. In summary of the Quality cup test with the specialty coffee. Association
Method which is the appropriate to carried on this experiment, the result from this
cup test could rank the best quality (Outstanding in Quality) to the lower (accepted)
quality were from 1) C-1669-31 with 79.55 point. 2) LC-1662 with 79.05 point both
from Khun Chang Khian station. 3) Teen Tok with 78.93 point. 4) Pa Miang 78.50
point. 5) Khun Chang Khian ; Progeny 90 with 78.35 point. 6) Progeny 88 with 77.6
point. 7) Mae La Noi with 76.95 point and 8) Aung Kang with 63.71 point. And with
the testing panel conclude that most of the sample were Aroma and Flavour in
Black tea, Chocolate, Vanilla and Nut.

Result of the measurement of Micro Climate and soil condition in the
cultivation plot. Found that the temperature is 32.40-36.33 C degree at 14.00-15.30
pm of the day, sun shine or sun light was 5,000-6,170 Lux, relative humidity was
39.31-55.0 percent which can describe that during that time soil and water
absorption was dry and average humidity and also found that soil had pH 5.07-6.07.

The preliminary investigation on the soil erosion in the coffee plantation. The

quantity of the soil erosion on planting test at average 2.78 tons per rai per year,



due to planting vetiver grass which is growing and tillering well can help to prevent
leaching of the soil.

On the part of shade trees such as the Silver Oak, Ma Kam Pom and Pigeon
Pea found that silver oak trees are growing fast. The height of the tallest trees about
160.40 centimeters, while Pigeon Pea and Ma Kam Pom have the height of the tallest
trees around 125.33 and 49.5 cm, respectively. But rate the quality of coffee cannot

be completed until 3 years.
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Abstract

Frist Year of the study of the Arabica Coffee Cultivation under the Natural
Conservation System on the Highland or Agro-Forestry. At first the study was started
from the cultivation system that exist on the highland of the Highland Research and
Development. Training Khun Chang Khain of Faculty of Agriculture Chiang Mai
University and Royal Project included 4 Development center: namely Teen Tok, Pa
Miang, Mae La Noi, and Aung kang. The study survey was included the ability of
growth and production of the Arabica coffee in different varieties for the screening
and selection for the best and specialty coffee of Royal Project from cherry
harvesting wet processing for the parchment coffee for seed sowing and cultivation
in the selected farmers plot of Intanon Development Area under the Natural
Conservation System and other portion for roasting and Quality Cup Test.

Research result showen from the selected farmers plot in Royal Project
Development center 1) Teen Tok, Mae-On District Chiang Mai most farmers grown
Arabica coffee under natural conservation system by well management of integrated
with the forest tree which is the original grown such as. Miang (Local tea), Ta Loe,
Koh (Chestnut), Hien and Yom 2) Pa Miang location, there were farmers grown
Arabica coffee in the unshed (monocrop) and shedding system which considered not
well managed of the erow system by grow coffee mostly mixed with fruit and
forestry tree was specific spacing with macadamia, persimmon mango pomelo, Jack
fruit, Cha-om, Ma kham pom and Miang (Local tea) 3) Mae La Noi, Mae La Noi District,
where farmers grown Arabica coffee under natural conservation system integrate with
original forest trees such as Lok Niang 4) Aungkang research station, farmers grow
Arabica coffee with the integration of original forest tree and also with the fruit tree
included peach , Apricot and Avocado, coffee tree growing very well. But all of these
4 centers Arabica coffee varieties were not specific for the selected varieties. And
5) Khun Chang Khain Research and Training Center, where farmers and station grown
coffee unshed and shedding system with the Natural Conservation system with Nang
Pa Ya Sua Klong (wild Peach Tree) and Ta Loe Trees and some coffee plot grow with
fruit trees such as Persimmon and Avocado where the well managed of the coffee

growing and the stolen have identified the coffee varieties.



From the five selected coffee cultivation areas where the coffee varieties
selection were made by the criteria of the well growing, Balance structure,
Production, Coffee Cherry Quality (Size and Color) and less attacked by Rust Disease
and Insect, 9 varieties were selected from those : Center at 1 variety from Aungkang,
Pa Miang, Teen Tok and Mae La Noi used 2 varieties without record of original source
4 varieties of Progeny 88, 90, LC-1662 and C-1669-31 were selected from Khun Chang
Khain station. All of the cherry coffee screening and selection were done by wet
processing for parchment coffee, then will took the first portion for the seeding and
second to process by hulling for green coffee for Quality Cup Test.

Parchment coffee which will be the selected to sow for seedling to grow at
the 6 — 8 trees leaf for field cultivation at farmers plot of Ban Mon Ya and Ban Pa
Kluay, Intanon Area. The Natural Research Conservation Systems Temporary and
Permanent shed trees were also cultivated which included Silver Oak (Silk oak, silky
oak, silver oak.) and Ma Kham - Pom (wild Round Tamarind) and Pigion Pea. And also
for the soil conservation native grass were planted. All of this are the Natural
Resources: Conservation System.

Result of the first year 2558 — 2559 cultivation of the Arabica coffee and shed
trees at Mon-Ya were record in August the coffee trees had a different growth rate in
with the known varieties and unknown varieties selection from the Royal Project
Development centers. Only one farmer record varieties were P- 88 and P-90, LC-1662
and C-1669-31 from Chang Khian station. September year 2559 coffee trees height is
20.88-24.70 cm , size of bush is 24-25.17 c¢cm and the size of tree trunk is 5.38 - 6.05
cm.

On the part of shade trees such as the Silver Oak, Ma Kam Pom and Pigeon
Pea found that silver oak trees are growing fast. The height of the tallest trees about
160.40 centimeters, while Pigeon Pea and Ma Kam Pom have the height of the tallest
trees around 125.33 and 49.5 cm, respectively.

Coffee seedling with were selected from 5 locations and 9 varieties had been
prepared to grow on the year of 2560 found that the seedling for September, 2559
had height 17.16 cm, bush 23.24 cm and 6 pair of leaf respectively. For the Quality

Cup Test of the green bean from 5 locations found the size is 8.15 mm, length



is 10.70 mm by average with the size of sieving S18 - S16. (With of sieve pore about
6.3 - 7.1 mm). The color of coffee bean is green, clean and 12 percent of humidity
the total selection 80 percent of sample.

In summary of the Quality cup test of the 5 samples with the Specialty
Coffee Association Method shown the scores of evaluation respectively 1) C-1669-31
with 79.55 point. 2) LC-1662 with 79.05 point both from Khun Chang Khian station.
3) Teen Tok with 78.93 point. 4) Pa Miang 78.50 point. 5) Khun Chang Khian; Progeny
90 with 78.35 point. 6) Progeny 88 with 77.6 point. 7) Mae La Noi with 76.95 point
and 8) Aung Kang with 63.75 point. And with the testing panel conclude that most of
the sample were Aroma and Flavour in Black tea, Chocolate, Vanilla and Nut.

Result of the measurement of Micro Climate and soil condition in the
cultivation plot at Ban Pa Kluay and Mon Ya. Found that the temperature is 32.40 -
36.33 C degree at 14.00 - 15.30 pm of the day, sun shine or sun light was 5,000 -
6,170 Lux, relative humidity was 39.33 - 55.00 percent and soil moisture was 1.33 -
1.67 which can describe that during that time soil and water absorption was dry and
average humidity and also found that soil had pH 5.07 - 6.07. In the total shown that
is the sample area of research had the temperature and high sun light which will
affected to the relative humidity that caused the coffee erowth. Then for this
founding, they should grow shed tree before start to grow coffee in the field for
1-2year.

In term of the soil erosion in the area of the entire area, there has been a
measurable erosion preserved 2.78 tons per rai per year, but by participating in
planting vetiver found that the soil erosion that occurs rarely because vetiver
plantations are protected which can help prevent the leaching of the soil related
with the rate of soil moisture is measured during the dry soil until moist moderate

shown that the soil remains cohesive.



