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ABSTRACT

Arabica coffee cultivation system under the natural resources conservation in
inthanon royal agricultural research station is the last year of a 4 years research project.
The main objectives of the project were (1) to study new grown Arabica under shade
with soil and water conservation on the highland. (2) to study the best practices in
coffee plantation. (3) Searching for the good cultivation of coffee for good quality
under the conservation growing systems on the highland. The 1°" experiment is new
coffee plantation at Ban Khunya, under the cooperation program between The Royal
Project and Thai Petroleum Public Company Limited. The 2™ research were full canopy
of coffee plantation located at Development Center or Station Pa Miang, Teen Tok,
Inthanon, Khun Chang Khian and Nong Hoy. This paper will present the environment,
microclimate of shade and sun grown coffee. Plant growth, fruiting, some physiology
respond, coffee quality, physical appearance, chemical composition and cupping.

The 1° experiment, there were 3 treatments. T1 full sun grown coffee, farmer’s
management without conservation (control). T2 full sun grown coffee with shade tree,
management with consulting from technician of the project. T3 coffee grown under
natural shade tree, consulting from technician of the project. Data in August 2019, T1,
T2 and T3, had average stem diameter 3.29, 3.87 and 2.55 cm respectively. Plant height
139.7, 146.7 and 127.5 cm respectively. The 1** branch 47.7, 49.5 and 36.3 branches
per tree respectively. The fruiting branches 29.5, 30.8 and 17.1 branches per tree
respectively. Fruiting node per branch 9.2, 8.9 and 5.2. Fruit per node 13.3, 8.7 and 6.6
fruit. Fruits per tree were estimate 3,831.5, 2,453.2 and 585.0 fruits. And fruit fresh weight
by estimate were 7.45, 4.77 and 1.14 Kg respectively. Growth and development of T2 and
T3 were better than T1 but the 1 fruiting in T1 was significantly more. Found the green
scale insect and black mold in every plots but not significance between treatments.
Continuous temperature and air humidity measured in each treatment were described.
T3, coffee grown under natural tree shade had slower dual changing between day and
night. Day time it had lower temperature and higher air humidity, while night time higher
temperature and lower air humidity, when compared with T1 and T2. For the specific leaf

weight T2 got significantly higher than T1 and T3.



The 2™ studying, the best practices, were full canopy located at 5 locations.
Each location contain of sun grown and shade grown coffee. Continuous temperature
and air humidity in every location shown, in day time shade plot had lower
temperature but higher in night time. Opposite with air humidity that shade plot was
higher in day time and lower in night time. Evaporation in the cold season was average
1.4-35. mm/day, dry season was average 6.0-11.6 mm/day and in the rain season was
average 0.3-2.1 mm/day. In the cold season evaporation from sun grown was higher,
but in the hot and rain seasons they were not significant.

Some physiology respond of coffee tree, before harvesting, before flowering
and fruit retain period were measured. Average of Specific Leaf Weight (SLW) were
5.89-13.05 mg/cm?. SLW from sun grown was higher than shade grown. The different
were every locations and plots. SLW known very high correlated with the
photosynthesis and partitioning of photo synthase. The higher the SLW the higher the
photosynthesis process. Nutrients content in coffee leaf was determined while
dormant period, before flowering. It was found Nitrogen, Calcium and Magnesium 2.08-
2.97%, 0.92-1.71% and 0.12-0.39% respectively. Leaf from sun grown plot was lower
than shade grown. Phosphorus and potassium contain 0.13-0.19% and 1.58-3.67%, sun
grown found more concentration than shade srown. Most nutrients concentration were
adequate, compare with Reuter et al, (1997)

Data of plant stem diameter, height, 1*' branch, fruiting branch, fruiting branch
length, fruiting node per branch, fruit per node were not significant difference between
sun and shade grown. Except data from Teen Tok Royal Development Center, sun
grown had higher significant different. The fruit and fresh cherry weight per tree that
estimate from fruiting components shown sun grown had higher than shade grown.

Average weight of 100 cherries was 149.38-207.26 ¢, sun grown always lower
than sun grown. Weight of 100 parchment coffee was 18.71-22.43 ¢, some sample
shade grown had higher while some sample sun grown was higher. For green bean 100
bean weight 15.04-19.36 g, difference vary from each location. Chemical composition,
caffeine, chlorogenic acid and trigonelline were analyzed from green bean and roasted
coffee with the High Performance Liquid Chromatography (HPLC). For green bean
caffeine was 1.35-1.40%, Chlorogenic acid was 4.94-5.84% and Trigonelline was 0.96-



1.23%. Sun grown was found more Caffeine and Trigonelline. While shade grown was
found more chlorogenic acid. For roasted coffee it was found Caffeine 0.57-1.03%,
Chlorogenic acid 0.68-1.49% and Trigonelline 1.31-1.82%. Sample from sun grown from
Pa Miang and Teen Tok had higher Cafeine, Chlorogenic acid and Trigonelline than
from the shade grown. But sample from shade grown from Inthanont, Khun Chang
Khian and Nong Hoy had higher Cafeine, Chlorogenic acid and Trigonelline than sun
grown.

Cupping score 100 that contain 10 items Aroma, Flavor, Aftertaste, Acidity,
Body, Balance, Uniformity, Cleanness, Sweetness and Overall. Result for cupping score
were 73.8-76.1, not significant between location of sun and shade grown. Pearson
correlation and Stepwise Regression between cupping score and caffeine, Chlorogenic
acid, and Trigonelline were analyzed. It was found indirect correlated between
Chlorogenic acid in green bean with balance and overall and direct correlated between
Trigonelline in green bean with overall and total score.

It could be concluded that, 1° studying that was in new coffee planting with
the conservation methodology. The more intensive management the more growth and
development of coffee trees. Coffee with intensive management resulted in good
vegetative growth, uniformity and resistance to pest. Yield components were measured
and vyield per tree were estimate. T1 that grown in full sun, for the first bearing there
was highest fruit per tree and fresh cherry weight per tree, higher than T2 and T3. The
2™ studying need to explain the management and resulted of sun and shaded grown
coffee on morphology, physiology, srowth, development, yield and quality of coffee.

Most information will be described in this full final report.

Keywords: Arabica coffee, Soil and water conservation, Agroforest, Microclimate
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