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Executive Summary

Background of the project

Climate change affects agriculture both directly and indirectly. The study of
global warming in Thailand over the past 30 years has increased the average
temperature of 1 °C. This phenomenon has resulted in natural disasters, both
severe/long period of drought regimes, and heavy rain becomes to flooding and
overflowing water in reservoirs. These impacts on the agricultural and economic
sectors are high (Poonsiri and Nuan Prang, 2007). Changing global temperatures reflect
the real trend in the long run. (Kiatanan, 2013), especially agricultural areas, relying on
rainwater to be sensitive to climate change and the production of temperate fruit crops
in areas with cold weather on the highlands under seasonal climate in the year related
to plant development. It should be considered for specific weather factors in each
region to plan the extension in each area for preparing climate variability on the
impacts of fruit production in the highlands.

The climate in the highlands is likely to change around 2 °C in the next 50
years. Climate variation may have an impact on the yield of fruit crop under the climate
change in the year by El Nifio and La Nifia phenomena. Therefore, the study on the
relationship of meteorological data to the yield of the fruit crop for use as a planning
tool for long-term adaptation prepared to cope with the situation caused by climate
change. In this research has been the studying and processing an impact of climate
variability and suggesting adaptive approaches to reduce the impact of climate
variability on fruit crop in the highlands. For the authorities and the fruit growers of the
Royal Project Foundation prepare for the impact of climate change and lead to

decision on fruit crop grown in the highlands.

Objectives

1. To study and process the impacts of climate variability on production of fruit
crops in the Royal Project Foundation areas

2. To suggest the adaptation to reduce the impacts of climate variability on the

yield of fruit crops in the highlands



Processing research separated by purpose
1. The study and processed results of climate change impacts on fruit
production in the Royal Project Foundation areas

This study on the climate change in the highlands analyzed the variation of
temperature in the winter, particularly in January and December. It showed that the
standard deviation (SD) and coefficient of variation (% CV) were the high values. Result
of climate analysis found that the variation of temperature in the winter, particularly
in January and December, with the standard deviation (SD) and coefficient of variation
(% CV) high. Influencing by the phenomenon of EL Nifio and La Nifia affected the
variable temperature as well as precipitation, also impacted on growth and
development of fruit crops. This study has prepared monthly scenarios of climate and
found a high correlation of meteorolosical data in Ang Khang Royal Agricultural Station.
Climate change study in the next 50 years, the average maximum temperature tended
to decrease, but the minimum temperature was likely to rise in contrast. The weather
in highland areas may be changed to no more than 2 °C. From the meteorological
data collected during 2547-2556 BE had created their scenarios of climate and had
prepared climate scenarios in the future during 2558-2597 BE for the impacts on the
chilling requirement of tree in highland areas.

Study on the impact of meteorology on temperate fruit productivity in the
highlands should be developed the database of climate and plant yield for their
continuous recording. The modeling development will be precise and accurate
forecasting. Collected data of climate was analyzed and developed to be the climate
model. This result revealed that the variable patterns of average temperature in
monthly of Ang Khang Royal Agricultural Station (AKG) and Huai Nam Khun Royal
Developmental Center (HNK) showed similarly followed in a local season of northern.
Temperature range between maximum and minimum values was found widely
indifference from January to April and narrowly from May to October during the rainy
season with lower maximum temperature. While minimum temperature rose in May
and dropped in October during the onset of the winter season. Weather in ANK had
tended the maximum temperature decreasing and minimum temperature increasing,

also occurring of cold weather period found in January or December. The total



precipitation increased slightly by more variable and uncertain happenings from
November to February. Weather in HNK with maximum temperature was steadily
increased by continuous period also minimum temperature be rising as well, in
contrast, the total precipitation decrease.

Validation of climate models for climate forecasting of Ang Khang Royal
Agricultural Station and Huai Nam Khun Royal Developmental Center were determined
the relation between Southern oscillation index (SOI) and the recorded meteorological
data of these locations. The result showed that it found the distinct relation on SOI
with maximum temperature, the minimum temperature during the period of August
to December and precipitation during the period of March to June. The results showed
that the monthly average of the maximum temperature, minimum temperature, and
precipitation during 26 years ago (2531-2556) where grown persimmon mango and
avocado areas had only a few months of relatively high correlation with average 3
months by SOI, especially in the year of El Nifio and La Nifia at medium and strong
levels. It predicted the maximum temperatures in March, May, and June of Ang Khang
Royal Agricultural Station by showing no more than 5%. While climate model of Huai
Nam Khun Royal Project Development Center could expect the maximum temperature
only in March. But, the precipitation forecast was too high to be acceptable. The
validate results of climate models revealed in a fairly accurate deviation from the
measurable data and no prophecy in every month of the year. They must be accuracy
under the moderate and severe phenomenon of El Nifio and La Nifia regimes. Climate
change for the long period analyzed by the climate model under the regional level of
ECHAMA-PRECIS since 2531-2564 BE. It revealed that maximum temperature and
minimum temperature of these studied locations tend to increase but precipitation
was uncertainly and highly variability in a year. Climate model testing was also studied
its accuracy with the meteorological data of the year 2557-2558 BE.

The climate change during the 32 years in the years 2530-2561 had the 25 %
normal climate of the study period. The variation of the ENSO phenomenon was quite
high, up to 75%, the phenomenon of El Nifio more than La Nifia at 40.7% and 34.4%,
respectively. In the year 2561, it showed a tendency of La Nifia phenomenon was

weak type that the weather be cooler than the normal year and the precipitation



happened higher in some months which there was an impact on increasing of the
persimmon yield. The relationship between the ENSO phenomena of SOI type
between the 3-month mean, from November-December-January (NDJ) to October-
November-December (OND) at the dormant period of persimmon trees was studied
during 15 vyears in the Ang Khang Royal Agricultural Station and Mae Hae Royal
Development Project areas. The relationship was relatively low with a negative
coefficient of 0.50, except in the area of Ang Khang Royal Agricultural Station during
April-May-June (AMJ) to July-August-September (JAS) was a positive coefficient. A study
of the relationship between the occurrence of the EL Nifio or La Nifia phenomenon in
the years 2546-2560 over for 15 years, variated in persimmon productivity both of
increased and decreased yields from the mean. The effect of La Nifia in weak type,
medium type, and EL Nifio in strong type decreased slightly the persimmon yield (less
than 20%). In contrast to the La Nifa in strong type, there was a tendency for
decreasing the persimmon yield in the Ang Khang Royal Agricultural Station. Whereas
in the Mae Hae Project Development Center area had not correlated with the increase
and decrease in the persimmon yield but it showed a trend of decline in the
occurrence of the La Nifia in strong type as same as the increase dramatically in the
year of the EL Nifo in strong type similarly to Ang Khang Royal Agricultural Station.
For the area of plum ‘Dang Ban Luang’ in the years 2550 - 2560, the period of
11 years of Ang Khang Royal Agricultural Station. Mae Poon Luang Royal Development
Project and Huay Nam Khun Royal Development Project during November-December-
January (NDJ) to October-November-December (OND), which affected the dormant
period of plum trees was no statistically significant relationship. Therefore, the average
of 3 months SOI was not suitable to be used concerning the yield of fruit trees in the
study areas. The results of the study on the variation of plum ‘Dang Ban Luang’ yield
during the El Nifio or La Nifia events in the year 2550-2560 during the 11 years did not
find any correlation to the variance in the three study locations. But the year of El Nifio
in strong type at the beginning of the year with high temperatures and arid conditions
had a trend of increased yield, it should have a long-term positive impact on yields in
this study area. This study showed the tendency of impacts under the abnormal

conditions in the year of El Nifio and La Nifa affected an increase or decrease through



yield of persimmon, avocado, and mango in growing areas of the Royal Project
Foundation. From the severe level of El Nifio and La Nifia phenomena compared with
the normal year on yield showed that the moderate El Nifio phenomenon decreased
all yield of three fruit crops, especially in mango crop loosed by the 68%. For the
impact of the medium La Nifa phenomenon on the yield of persimmon increased by
45%, but it did not affect the yield at the medium and strong levels. At the level of
weak, medium, or strong La Nifia phenomena did not affect the output in case of
avocado. Therefore, the prediction of El Nifio and La Nifia level since the beginning of
the year may be a guideline to utilize the forecast on advance fruit yield of the Royal
Project Foundation.

The studied result on the fruit production area in the highland showed that
station and developmental centers of the Royal Project located in Chiang Mai, Chiang
Rai and Lamphun provinces from altitudes ranging at 495-1,400 meters above sea level
differed between the geographic, soil and weather conditions. Weather in each
location was varied similarly around the year, but it showed differed by quantitative
measurements. The study of soil properties on physical, chemical, and soil moisture
were investigated the water utilization at 4 levels in depth from 0-100 centimeters
from the interval year 2558 BE. The result showed that soil moisture varied in seasonal
changes at all depth levels. The earlier year accumulated moisture from the rain of
the last year, but it was decreased steeply in March and moisture condition received
some rainfall in May. The soil moisture under root zone was stable in the dry season
and it increased gradually the sufficiency available water in the onset of the rainy
season. In each location had different soil characteristics that effect on yield and fruit
quality. For reference evapotranspiration used the modified Penman-Monteith method
with limited data recording of maximum temperature and minimum temperature.
Result revealed that the evapotranspiration values were differed higher than 20%
when compared with calculating by the standardized method of Penman-Monteith.
These results showed that weather data and soil characteristics had the specific
variable of each location which there were important to consider the impact on fruit
yield. Knowledge transferring about the rate of reference crop evapotranspiration (ETo)

and crop evapotranspiration (ETc) indicated to water supply for crops should be



educated to officers who advised for fruit growers in the agricultural extension areas.
Calculated represents of evapotranspiration in mango cultivated area was higher than
the rainfall in this location for some month, then it risked into water deficit regimes.
The cultivated area of mango showed evapotranspiration values moreover than
persimmon and avocado that they had lower when compared with total rainfall
understudied locations. Analyze of weather in Mango ‘Chiin Hwang” production of MJM
had more high temperature than NKW where be more cold area and long duration
impacted to different flowering, but it was no more different precipitation. Considering
the overall potential of NKW area suited for mango and avocado production due to
optimized climate and soil moisture in rainfed highlands, moreover, there was colder
weather than in TRG. However, annual rainfall distribution during cultivation was
considered the impacts on water supply.

The result of the comparative study on the water balance (ETc-Rainfall) in each
month of the year occurred the El Nifio phenomenon in medium type, it found that
rainfall was less than normal, the especially early rainy season in May and June. Water
balance values of three fruit crops showed negative values from January to June. The
water balance values in persimmon and avocado were lower when compared to
mango. Since mango had higher ETc values which more consistent with the weather
impacts of the medium El Nifio phenomenon. It showed that effect decreased the
mango vyield due to a long duration of drought condition. Moreover, the
evapotranspiration volume of three fruit crops in each growing area was likely to
increase every year. It may be due to the rising temperature in that area. Based on the
study of abnormal weather impacts, there is an important cause of the balance of the
amount of water evaporation of plants and water derived from the rainfall in each
month.

The developing and testing of plant models were analyzed by Microsoft Excel
program and SPSS program on the weather data and yield of persimmaon, mango ‘Chiin
Hwang’ and avocado ‘Buccania’. The result showed that weather variable factors in
each location differed on temperature, precipitation, rainy day frequency, and air
humidity before harvesting period during January to June, which they could forecast

the yield unequal period before harvesting. Analysis of relationship was statistically



significant linear regression showed P-value less than 0.05 in all plant models, therefore
they had different accuracy. These 12 plant models gave coefficient (R) range at 0.639-
0.971

The study and plant models testing on forecasting to impact on persimmon
yield were determined on the meteorological data and their yield of AKG and HNK in
the year 2557 and 2558 BE. Effectiveness of the models was compared on the yield
with deviational values should be at least or no different over 50% of recorded yield.
Moreover, plant models of persimmon in AKG from meteorological data of January
and February were developed into 4 models: YPA(1), YPA(2), YPA(3) and YPA(4) while
the models of persimmon in HNK by data of the year 2557 BE were developed into 2
models : YIPH and Y1PH. These models gave the P-value less than the assumption of
a linear regression at the 0.05 level, which shows a statistically significant difference.

The validated results of the plant model of persimmon in the year 2559 were
calculated with the correlations of precipitation frequency before the harvest months
when the impact on persimmon production. It was proposed as a plant model (YPA59)
of Ang Khang Royal Agricultural Station with the determination coefficient (R2) of 0.487
which correlated with the rainy day’s number of March to June at the fruit
developmental stage and predicted for 2-6 months before harvest. The validation of
the model (YPA59) was compared with YPA, YPA(1), YPA(2), YPA(3), and YPA(d). The
model (YPA59) showed not so much deviation while the other models of YPA(1),
YPA(2) and YPA(3) gave only 0.5, 9, and 4% of the deviations, respectively. The results
showed similar values with the approximated yields. The validated results of the year
2561 followed as YPA, YPA (1), YPA (2), YPA (3) and YPA (4) was about 2,182-2,560
kilograms, while the model (YPA59) gcave 3,734 kilograms compared with the actual
yield was 2,800 kilograms in the year 2561.

For the Mae Hae Royal Project Development Center area, the equation of was
proposed as a plant model (YPmsg) which correlated with the rainy day’s number of
January and predicted for 6 months before harvest. The validated results of the plant

model in the year 2560 expected to yield up to 61,217 kilograms, which closed to the
output yield of 50,707 kilograms with a deviation of 20%. However, in the year 2561,
of the plant model was estimated only 3,831 kilograms, but the actual yield of 48,561



kilograms gave a deviation of 92%, which was a huge mistake in representing the plant
model by the number of rainy days in January with a high probability of error. The
effectiveness of this plant model was not accurate. In the previous study, the YPHsg
model of the Huai Nam Khun Royal Project Development Center revealed the
differences from the forecasted yield in the year 2560. It reduced to just over 20
kilograms, which was reduced from the quantitive production of more than 11,300
kilograms In the year 2561, it also gained erroneous differences in yield data of 64,168
kilograms from their productivity amount of 17,000 kilograms. They may be
irregularities in yield which related to management. If other factors are influencing it,
then the model can not be used forecasting in yield.

The study and plant models developing on forecasting to impact on mango
and avocado yield in highlands were determined on the metecrological data and their
yield relationships. Mango ‘Chiin Hwang” models in the pattern no.1 of MJM consisted
of 3 models (MJ1, MJ2, and MJ3) and the pattern no.2 of NKW consisted of 3 models
(NK1, NK2, and NK3) by the relation of meteorological data from January to June.
Avocado ‘Buccania’ models in the pattern no.3 of NKW consisted of 6 models (NK1,
NK2, NK3, NK4, NK5, and NK6) and the pattern no.4 of TRG consisted of 6 models (TR1,
TR2, TR3, TR'4, TR'5, and TR'6) by the relation of meteorological data from December
to June. These plant models gave the coefficient of determination moreover 90 %
which showing acceptable levels that they could be used as a tool to study the effects
of climate change affected fruit production on the highlands. Besides, the model
testing against actual results of meteorology and plant productivity should be done to
predict what will happen in the future and guidelines for farmers to adjust
competitiveness through prepare to the impact on the fruit production of Royal
Project.

A study on validation of plant models that predicts the effects of climate on
yields of persimmon, mango, and avocado in the Royal Project area was determined
based on the weather data in the year 2559 and 2560. The results showed that the
plant model (persimmon) of Ang Khang Royal Agricultural Station (YPase) was a
relationship between the numbers of rainy days of March to June and predicted yield

with negative correlation during 2 months before harvest. The deviated differences of



the plant model (YPass) showed at 31 and 16%, respectively. For the plant model
(persimmon) of Mae Hae Project Development Center (YPmss) was calculated by the
frequency of rainy days in January. It revealed that the results of the year 2559 and
2560 were deviated differences in the plant model (YPwmss) at 28 and 20%, respectively.
So, the predictability model could be used for predicting the yield of persimmon during
6 months before harvest and also used to maintain the impacts of weather on
productivity.

To validate the plant model of mango (MJ3) of Mok Jam Royal Project
Development Center, the predictable model during 2.5 months before the harvest was
tested by the data in the year 2559-2560. Efficacy evaluation of this plant model was
deviated 33 and 31%, respectively. Therefore, the yield has much smaller forecast
errors. For the plant model for mango (NK3) of Nong Keaw Royal Project Development
Center showed a high coefficient of 0.876, which was predictable during the 2 months
before harvest and calculated by the accumulated rainfall in January and February,
the average maximum temperature and the average minimum temperature in January
and February variables. The testing result showed that in the year 2559 the various
deviations were 35%. Thus, it could be used to warn of the impact of weather
conditions on productivity. Whereas the result in the year 2017, the various deviations
were found very different from the recorded yield value. The yield of mango was 1,393
ke due to damaged and its low quality to sell.

To validate the plant model YVnk3 of avocado ‘Buccania’ in Nong Keaw Royal
Project Development Center, this plant model was calculated by using the weather
data in the year 2559 and 2560 to predict the avocado yield during 2 months before
harvest. It revealed that the yield forecast showed the deviation at 55 and 76%,
respectively. For the plant model YVTra for avocado ‘Buccania’ in Thung Reang Royal
Project Development Center, it had the coefficient of determination at 0.982 and also
quite different in yield when calculated by using weather data in the year 2559 for
predictability during 4 months before harvest.

The data analysis of the Huai Nam Khun Royal Project Development Center
and the Mae Poon Luang Royal Project Development Center were incomplete and

insufficient, then no results for suitable modeling predicted plum vyield. For the Ang



Khang Royal Agricultural Station, linear regression analysis was performed from the
data for the 3 years during the years 2558-2560, which the minimum temperature in
January correlated to vyield with the correlation coefficient (R) of 0.982, the
determination coefficient (R?) of 0.965 and the P-value of 0.035 was statistically
significant. This plant model could be used to predict yield in the 4 months before
harvest. Therefore, the relationship between yield and weather variables was showed
the statistical relationship and also considered for useful purposes of the weather
impact on yield. The plant models are used to explain and predict the dependent
variable and are used to associate with the requirements in those plant models. It
should not be influenced by other factors. In some years, there are various factors due
to any reason, the plant models cannot be used to accurately yield forecasting.

The growth of persimmon ‘P2’ emerged from the bud after a break of rest in
the winter at the end of February. Shoots and branches grew rapidly in March.
Flowering found at the leaf axile from the base position of new branches. In the past
study of the year 2560, the weather was not correlated to flower drop in the Ang
Khang Royal Agricultural Station area. Fruit set was happened continuously, however,
the young fruit drop occurred from March to April under variable weather. The weather
in early April affected continuously the young fruit drop until May as a critical period.
The linear correlation coefficient was statistically significant by the maximum
temperature at 3 days before the fall (3dTmax). In the year 2561, a study on the impact
of weather on the productivity critical period of persimmon ‘P2’ in Ang Khang Royal
Agricultural Station was repeated. Results showed that the fruit drop occurred from
mid-April to early May in young fruit with 1.5-2.2 cm of diameter and a slight decrease
after fruit growth. The linear correlation coefficient was statistically significant by the
daily maximum temperature at 4 days before the fall (4ddTmax) with the correlation
coefficient (R) of 0.998, the determination coefficient (R?) of 0.996, and the P-value of
0.042. For the persimmon ‘P2’ in Mae Hae Royal Project Development Center, it found
the fruit drop occurred from mid-April in young fruit with 1.5-2.2 cm of diameter. The
linear correlation coefficient was statistically significant by the daily maximum
temperature at 5 days before the fall (5dTmax) with the correlation coefficient (R) of

0.999, the determination coefficient (R?) of 0.999, and the P-value of 0.022. Study on



the climate impacts on the critical stage of flowering development and yield was
investigated on persimmon ‘P2’ at Ang Khang Royal Agricultural Station area. It was
found that the flowering had not affected flower drop by temperature, but fruit drop
correlated with the daily maximum temperature on day 3 before dropping. For the
climate impact predicting on the fruit drop was calculated as shown in the equation.

The flowering study of mango ‘Chiin Hwang’ was conducted from December
to February after past sufficient to drought and cool weather at Nong Keaw Royal
Project Development Center. Flowering on the inflorescence emerged at the terminal
bud. The flowering sex expressions had a high percentage of male flowers compared
to perfect flowers. Therefore, there were found only 0.93-1.27% of the total flowers.
Occurring of perfect flowers correlated with the difference between a minimum and
maximum temperature on day 6 and day 5 before blooming. It found that the different
environmenits affected the flowering and the fruit setting of mango ‘Chiin Hwang’. The
development of mango fruit had only a small number of fruit when compared with
the number of flowers in their inflorescence. Young fruit drop was also occurring after
the fruit developed. It was found that the daily minimum temperature on day 2 before
dropping related to the significant effect on the fruit drop. However, it could not find
a possible relationship with the environment at the fruit growth stage.

The flowering of avocado ‘Buccania’ emerged from the terminal bud before
they blossom in February. The number of flowers per inflorescence was observed
about 84-406 flowers. Floral sex expression was found to be more than 90% as the
male flower, while as female flower be less than 2%, so there was a chance of less
fruit setting. Relationship of floral sex expression and daily weather data were analyzed.
It was found that the daily minimum temperature on day 4 before blooming affected
increase number of male flowers which did not develop to fruit sets and caused a lot
of flower drop. Besides, a relationship of fruit drop was studied that the daily mean
temperature on day 3 before dropping showed a significant difference. So, the climate
condition impacted on fruit drop at the young fruit more than fruit growth stages. The
equations for predicting the impact of climate on the floral sex expression and fruit

drop were manipulated.



The growth of plum ‘Dang Ban Luang’ emerged from the floral bud in late
January. Flowering had a short period before the young fruit development continuous
under the daily variable weather from February to March. The differences in daily
temperature were not high at the mature stage in May. Under the Ang Khang Royal
Agricultural Station area found the young fruit drop at 1.0-2.0 cm of diameter in the
mid-February to mid-March. The linear correlation coefficient was statistically
significant by the daily maximum temperature at 9 days before the fall (9dTmax) with
the correlation coefficient (R) of 1.000, the determination coefficient (R?) of 0.999, and
the P-value of 0.016. Study results in the Mae Poon Luang Royal Project Development
Center were found the young fruit drop at more 1 cm of diameter before pit hardening
in the mid-February to early March. The linear correlation coefficient was statistically
significant by the daily maximum temperature at 5 days before the fall (5dTmax) with
the correlation coefficient (R) of 1.000, the determination coefficient (R%) of 1.000, and
the P-value of 0.010. The harvesting time of plum ‘Dang Ban Luang’ in the Mae Poon
Luang Royal Project Development Center was in early May faster than the Ang Khang
Royal Agricultural Station areas in late May. Therefore, the results revealed that
temperature was a factor as affecting the flowering development, flower and fruit
dropping, and also its fruit crop yield. These data will provide information on a
guideline for preparation of climate variability impacts on production plan and
marketing of the fruit growers in the highlands and officers of Royal Project Foundation.

The reduction to the impacts of climate on fruit dropping during the critical
period of the production of persimmon, mango and avocado was studied to promote
the fruiting and reduce the fruit dropping during the critical period due to the climate
impacts by the use of plant growth regulators. The results of spraying with gibberellin
solution at a concentration of 30 mg/L at the flower full bloom stage of persimmon
‘P2’ affected to fruit number retaining more than 909% in the Ang Khang Royal
Agricultural Station. The use of NAA solution at a concentration of 25 mg/L maintained
at 33 9% retaining to fruit number of mango ‘Chiin Hwang’, also gibberellin solution at
a concentration of 50 mg¢/L at the inflorescence emerging stage of avocado ‘Buccania’
showed persisted of fruit number without any loss in the the inflorescences in the

Nong Keaw Royal Project Development Center. Then, using plant growth regulators



depended on the other factors as the concentration of solutions, kind of plants, plant

developmental stages, healthy trees, and as well as the local environments.

2. Suggestions to adaptation for adaptation to reduce the impacts of climate
variability on a yield of fruit crops in the highlands

Making recommendations for fruit growers' adaptation to mitigate the impacts
of climate change was presented to preparing support and propose ways to reduce
the impact severity of fruit growers in the Royal Project Foundation extension areas. It
consisted to follow as 1) information preparation and information dissemination to
create understanding for fruit growers, Il) choosing planting areas and balancing the
environment in the highland, Ill) supporting climate education and plant research, V)
appropriate use of crop production technology, V) preparing to cope with climate
change that occurs, VI) methods and strategies for adaptation of fruit gsrowers using, VII)
policy support is a master plan for sustainable area development to support climate
change in preparation for the impacts of climate change on fruit growers in the Royal

Project areas.

Conclusion

The study on the impacts of climate variability on fruit cultivation in highlands
varied similarly around the year that differed by quantitative measurements. Climate
data were developed to be the climate model that has a clear relationship between
the Southern oscillation index (SO with maximum temperature, minimum
temperature, and precipitation in some month of the year. The validated results of a
climate model in the highlands were forecasted only some area. It needs the study
for accuracy testing under the moderate and severe phenomenon of EL Nifio and La
Nifia regimes to an estimate the fruit yield. Climate model for a long period (2531-2564
BE.) under the regional level of ECHAMA4-PRECIS revealed that maximum temperature
and minimum temperature in the highlands tend to increase but precipitation was
uncertainly and highly variability in a year.

The variable of the ENSO phenomenon was the situation of the El Nifio more
than La Nifia. The impact of the La Nifia in strong type showed likely a trend of the

decreased persimmon yield, while no significant relationship on the yield of plum



‘Dang Ban Luang’. Climate factors impacted on the fruit dropping among young fruit
by showing significantly relationship in the linear equation. Moreover, it depends on
the difference of the geographic, soil, weather conditions, and kind of plants. The result
showed that the evapotranspiration in mango cultivated area was higher than the
rainfall in location for some month and showed amount more than persimmon and
avocado.

The developing and testing of plant models were analyzed on the weather
data and yield of persimmon, mango ‘Chiin Hwang’, avocado ‘Buccania’, and plum
‘Dang Ban Luang’ by the weather factors before harvesting period. The result showed
that the relationship was statistically significant linear regression which could forecast
the accuracy in some specific area before harvesting period in each plant models. The
validated results were reliably deviated by the other factors influencing it. The plant
model could not be used to predict the accuracy yield, therefore was a limitation of
the efficiency in forecasting in advance.

From the study, the impact of climate influenced the floral sex expression and
fruit drop at the young fruit more than the fruit growth stages. Guidelines for reducing
weather impacts on fruit drop during the critical period of persimmon, mango and
avocado productions were studied by using plant growth resulators to spray in full
bloom period. The result showed that the number of fruits remaining on the tree was
found and decreased the fruit drop which gave a method to reduce the yield damage
in some areas due to the impacts of climate change.

Utilization of the climate model and plant model should be designed to
facilitate easy access to information and timely situational awareness on the climate
and fruit yield. Preparation of the meteorological monitoring and instrument setting to
meet the standards by the directly responsible personnel are necessary for the
development of efficiency. In the opinion of fruit growers on highland areas fruit
growers are affected by climate variability on their gainful yield. Then, it should have
the policy and plan to inform information for growers will be gotten promptly in time

to remedy the situation for highland farmers and Royal Project officers.
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