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Executive summary

Introduction

Mango is a fruit tree that the Royal Project Foundation has encouraged
farmers on high land to grow as a profession to generate income. At present, there
are 11 Royal Project Development Centers that promote mango cultivation. The
total output of mango in 2017 decreased from 84.4 tons in 2016. Because the
output is not of quality according to the standard of the Royal Project Foundation.
Damaged and non-standardized products have the characteristics found that the skin
is rough, uneven, with bruising on the skin. The flesh of the mango fruit has a brown
flesh-like jelly on the bottom of the fruit. Which may be caused by the cultural
practice of mango tree. Including soil management and plant nutrients that are not
appropriate supply. The soil in most mango plantations has alkaline or acidity and
the nutrient content in the soil is not balanced. In addition, Nuan Kham mango has a
large fruit size, resulting in the loss of nutrients with high yields and the management
of plant nutrients may not be appropriate or insufficient, thus showing symptoms
similar to calcium and boron deficiency. Therefore, in growing mangoes for maximum
yield, the size and quality standards and the needs of the market. Nutrient
management is required to add soil fertility. The nutritional requirements are
different depending on the growth stage, age of mango, harvested quantity, soil
fertility condition, and nutrient conditions in mango trees. This study, the objective is
to study the proper nutrient management method for Nuan Kham mango on the

high land to increase the quality and reduce the loss of yield.

Objective
To study nutrient management methods in order to reduce the loss of yield

of mango on high land



Result

3.1 Soil and fertilizer management

Farmers in the area of the Royal Project Development Center, Mokjam have
improved the soil by using dolomites after pruning at the rate of 1-2 kg per plant.

After that, the farmers have applied chemical fertilizer 16-16-16 or 15- 0-0

Some farmers use organic fertilizer together with chemical fertilizer. And
some people only use compost. It is used 0-52-34 foliar spray before flowering. In
the fruiting stage, farmers have fertilized 8-24-24 and 13-13-21 and sprayed with
calcium nitrate and boric acid. In addition, farmers have different water management
methods. In Mr. Duangyot Duangdee's orchard, he will use rainwater. Mr. Saeng
WanNuan's orchard will apply water only after adding lime and fertilizer. And
orchards without water, there will be no management of soil fertilizers if there is no

rain

As for the farmers in The Phra Bat Huai Tom Royal Project Development
center, the most of the mango growing areas were characterized by a laterite soil.
Planting mangoes by using rainwater except Santi’s orchard, the soil is sandy clay
and water was applied. Most farmers use soil and foliar fertilizer. Both manure and
chemical fertilizer. Chemical fertilizers used include 15-15-15, 46-0-0, 16-20-0, 13-13-
21. There was very little management of lime or dolomite management. Before
flowering, all farmers would spray fertilizer, foliar spray 20-20-20 and during the
fruiting stage, some orchards would have a spray of calcium boron. But the orchard
without water would not apply any fertilizer. While other orchards applied only foliar
fertilizer. For orchards with sufficient water, fertilizers would be fertilized during

fruiting periods.

It can be seen that the primary problem of Nuan Kham mangoes production
of farmers in both Royal Project Development Centers has water management

limitations. There is no water source for mango, especially during fruit development

&



3.2 Soil Properties

(1) Mokjam Royal Project Development Center The results of soil analysis in
the 5 mango orchards of the farmers found that the soil was very acidic to very
strong acid (4.12-5.33). The amount of organic matter was at an appropriate level. By
the orchard of Mr. Duangdee Boonrueang had a lower level than the appropriate
range. Phosphorus and potassium in the soil at the optimum level Except Suan
Duangyot has low phosphorus and potassium contents. The amount of calcium in
the orchard, Mr. Ekachai Bunrueang, Mr. Anan Muensamnod and Mr. Saengwan Nuan
Din, were in the appropriate range, with the values of 1,021.5 937.76 and 895.46 ppm
respectively. The magnesium and boron contents of all 5 orchards were in level
below the suitable range. As for other micronutrients, it was found that iron and zinc
in the range not lower than the appropriate value and the orchard of Mr. Duangdee
Bunruang and Duangyod Duangdee having lower manganese and copper than the
appropriate value. And Mr. Ekachai Bunrueang orchard was slightly lower than the

appropriate value

(2) Phrabat Huai Tom Royal Project Development Center, the results of soil
analysis in the 5 mangoorchard of the farmers found that the soil was very acidic to
very strong acid (4.53-5.10), except Suan Santi (pH 5.8). The amount of organic matter
was at an appropriate level. Except for Mr Methi Pan Potha, only phosphorus was at
the appropriate level. The potassium was lower than the appropriate value, only the
required fields were slightly higher than the appropriate range. Calcium, magnesium,
copper and boron was below the appropriate level In which each plant had a
micronutrient quantity lower than the appropriate value, only the master orchard
needed an appropriate zinc level. But every orchard had higher manganese than the

optimum value.

From soil properties and the severity of the symptoms, it was found that
orchards with high irrigation and high calcium content less likely to cause symptoms
than rain orchards and orchards with low calcium content in the soil which
corresponds to the acidity of the soil. Therefore, it was necessary to improve the

acid soil using lime or dolomite properly, including good soil management and



fertilizer. That would be a guideline to reduce the severity of the occurrence of

symptoms, which will be conducting further experimental studies
3.3 Nutrient concentration in leaves and fruits

For the nutrient in mango leaf and fruit concentration at 45-55-days after full
bloom and in the harvested period were analyzed. The result showed that nitrogen,
potassium concentration in the leaves was at an appropriate level. But the
concentration of calcium in mango leaves was lower than the appropriate value
when compared with the appropriate values of nutrients in general mango leaves. In
both areas, the amount of calcium in the leaf tends to be the same as the amount
of calcium in the soil and water management of farmers. In which orchards with
irigation water management were better absorbed using calcium to accumulate in
the leaves than areas that rely on rainwater only, which would result in the
accumulation of calcium in the fruit and the occurrence of splintering symptoms
meat and pulpy in the harvest period as well. The amount of micronutrients In the
area of the Mok Jarm Royal Project Development Center with the concentration of
copper was at the right level except for Mr. Duang Dee and Mr. Saeng, sligshtly lower
than the appropriate value iron in the leaf was higher than the optimum, the
manganese was lower than the suitable value, the zinc was lower than the suitable
value. However, Nai Duang Di orchard was in the suitable period while the area of
the Royal Project Development Center, Phrabat Huai Tom, zinc and copper was in
the lower range, except for Mr. In the right range while the concentration of iron in
the leaves was in the lower range. The most of manganese in leaves was at a level
greater than the appropriate value. In line with the analysis of iron and manganese in
the soil which was different from the area of the Royal Project Development Center
for the boron concentration in the leaves., It was found that both of them were in

the sufficient range, even in the low amount of soil.

From the results of soil and leaf analysis, it was found that the results were
consistent with the analysis of nutrient concentration in the fruit and the symptoms
of the products. The products from Mr. Ekachai Boonruang Orchard from the Mokjam
Royal Project Development Center and Mr. Santi Toon Singkam in the Royal Project

Development Center of Huai Prathum had a higher concentration of calcium in the



orchard. There were very few abnormal results when compared to other orchards
while the orchards of Mr. Saengwan Nuan and Mr. Chan Dok-in, the yields at the
harvesting stage had less calcium concentrations in the fruitand the most abnormal

symptoms
3.4 Guidelines for soil and fertilizer management

From the study, preliminary analysis can lead to factors that cause abnormal
mangoes that are acidic in the area. Farmers do not manage soil and fertilizer
properly. Causing the amount of calcium in the soil which may be the main cause is
low, lack of water during fruit development preroid. After that, organized activities
with farmers in the area, to exchange knowledge with farmers on how to manage
orchards that have been practiced to educate understanding of soil improvement,
soil and fertilizer management as well as listening to comments and suggestions as a
way to increase the efficiency of mangoes production in the highlands. Soil
management plan is provided and with the use of soil analysis, nutrient content in
mangoes to increase the efficiency of Nuan Kham production in highland areas.

When considering the results of soil analysis for fertilizer application, it was
found that the area of the Mokjam Royal Project Development center, Mr. Ekachai
Bunrueang , Mr. Anan Muennam Nam , Mr. Saeng Wannuan and the demonstration
plot of Mokjam Royal Project . The soil was acidic, phosphorus, potassium, calcium
levels that should not be a problem. Therefore fertilizer application should be given
according to the amount of nutrients removal from the fruit product. The other two
farmers was Mr. Duangdee Bunrueang and Mr. Duangyot Duangdee. The soil looks
different from other orchard. In which both orchard had less calcium in the soil than
the first group, would have to add more calcium and the Duangdee’ orchard was
less phosphorus in the soil than other. Then, there was needed to add more
phosphorus fertilizer to mango trees

For the Phra Bat Huai Tom Royal Project Development Center area Farmers
can be grouped according to similar soil analysis values as follows. The first group is
Mr. Santi ToonSingkam's orchard. The garden had the most suitable soil acidity. There
was higher calcium than other gardens. Having a higher target yield than other

gardens with a target yield of 80 kilograms per plant. The second group consisted of

3]



Mr. Chan Dok-in, Mr. Suk-ngeon Pu-phat and Mr. Methi Po-tha, found that the soil
was acidic. Very low in phosphorus potassium and calcium with a target yield of 60
kilograms per tree. The third group, Mr. Jampen Pu-Phat had a suitable high
potassium With a target yield of 60 kilograms per plant. In the orchard that had low
nutrient content in the soil, it was necessary to add more nutrients than the nutrient
in crop removal. In addition, 10 grams of iron sulfate in the form of 25 grams of zinc
sulfate, 4 grams of copper sulfate and 4 grams of manganese sulfate. 5 grams borax
and 2 grams borax per 1 square meter canopy area. Foliar fertilizers may be sprayed
as necessary. During the young leaves May spray micronutrient concentrations should
not exceed 1% (20 grams per 20 liters of water) during flowering - flowering. Boric

acid spray 40 grams per 20 liters of water
4. Conclusion

Soil in mango planting areas both areas were acidic and also low calcium
content. Because most farmers do not improve acid soil resulting in the soil to
remain acidic and the soil has a calcium content in the soil below the optimum
value. In the past farmers had inappropriate soil and fertilizer management. Some
people do not applied fertilizers at all. Fertilizer application without soil analysis and
most of them were applied only foliar fertilizer. Another problem is the lack of water
or drought, causing the product to have more abnormal symptoms than the orchard

with water.

From the study of nutrient in soil, Mango leaves and fruits in order to find
the remedy to reduce the loss of mangoes that may be caused by nutrients.
Knowing the factors that may cause abnormalities of the fruit product, Therefore,
further studies should be conducted. By using soil improvement, fertilizer
management, soil analysis and nutrient content at harvesting stages as well as other
management should be a way to increase the efficiency of soil and fertilizer

management for the production of Nuan Kham mango in the highland.
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