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Executive summary

Introduction

Citrus is one of the most important fruit trees that the Royal Project Foundation
was research and development for highland farmers. It has been begun experiment
since 1994. It has been imported from abroad. The Royal Project Foundation has
studied for selection varieties and yield comparison before transfer technology to
farmer. At present, the Royal Project Foundation selects the most potent citrus
varieties and varieties to produce and encourage farmers to grow in the Royal Project

Foundation areas which including Lernon Grapefruit and Kumgquat.

Citrus family Is a plant that needs both micro and macro nutrients appropriately
during growth -and development phases. That depends on the soil conditions and
location. Proper nutrient management requires analysis of leaf and soil for soil and
plant nutrient management. The schedule of soil and plant nutrient levels gives the

optimum level in each plant growth period.
1. Objective

The purpose of this study is to improve the nutrient management of citrus
plants in highland areas to reduce the cost of production and to increase the quality of
citrus production. The preliminary results are as follows.

2. Result
1) Soil analysis results

Collecting soil samples of the quarry lemon and erapefruit at Pong noi research
unit, Mae wang district, Chiang mai province and Mae lod Ktang Royal project research
station, Mae taeng district, Chiang mai province. Soit-anatysisresutts

Pong noi research unit: the soil of the three citrus plant species is acidic (pH
4.63-5.52) with high organic matter. The quantity of phosphorus and potassium in a
relatively high amount to very high, secondary nutrients such as calcium, magnesium
are low (120-314 ppm), except grapefruit plots (Ca 1485.83 ppm) which may be
because Dolomite has been used for soil improvement before. The micronutrients are
found in low amounts.

As for the farmer's plot at Mae Lod Royal project research station, it was found
that the land has the same acidity (pH = 4.95-4.97) and has a high phosphorus content,
high potassium but with low calcium and magnesium.



2) The response of citrus plants to soil and fertilizer management
Kumquat

Different fertilizer management does not cause Kumquat to have different leaf
sizes. Although the management of fertilizer according to farmers' methods is likely to
cause larger leaves. But fertilizing in accordance with the method of farmers who use
higher amounts of fertilizers. Treatment did not make difference flowering and leaves
APAD value, there is a tendency to increase according to the amount of nitrogen

received.

For the effects of soil and fertilizer management on nutrient concentrations in
kumqguat leaves from the Pong noi research unit, it was found that the amount of
nitrogen and potassium in the leaves increased in the same direction as the amount of
fertilizer. By providing fertilizer according to farmers' methods, tendency of nitrogen
Potassium concentration was higher than other methods. The amount of potassium
has a tendency to make kumquat from the experimental unit of the Pong noi Pong

research unit with lower leave calcium concentration.

For the experimental plot at Mae lod tamp-Royal project research station, it
was found that the concentrations of nitrogen, potassium, and calcium in the leaves
were higher than those from the Pong noi Pene research unit, which may be due to
the past year. With higher fertilizer use by farmers using fertilizer when calculated as
nitrogen in the form of urea as high as 580 grams 0-46-0 400 grams 0-0-50 900 grams
per plant, which is very high volume And in the soil with higher calcium

The effect of nutrient management on the amount of nutrient concentrations
in kurmquat, the results showed that the concentration of the macro nutrient,
especially nitrogen, potassium, decreased as the size of the fruit. Calcium. Magnesium

and micronutrients will change slightly,

The effect of nutrient management on the fruit development (fruit weight) were
no statistical significance.. The harvesting period has a weight of 15 grams per fruit. The
experimental plot of Mae lod Royal project research station was found that the weight
of the fruit at harvest stage, management according to the method of farmers
(treatment 1), had the highest weight and overall. The weightiness from the
experimental plot of the Mae Lod Royal Project Research Station will be larger than

the experiment at the Pone Noi Research Unit.



Kumaquat from theresearchunit-of-the Pong noi research unit, yielding 15-24 kg
per plant. The weight per fruit was 12-15 grams. Mae Lod Royal project research station
produce 73-85 kilograms per plant with a weight of 13.7-16.6 grams

Lemon

Different fertilizer management does not cause different leaf sizes. Although the
management of fertilizer according to farmers' methods tends to make larger leaves.
SPAD value, flowering and fruit yield were not significant difference. For the effects of
soil and fertilizer managerment on nutrient concentrations in leaves of lemon from the
Pong noi research unit, it was found that the concentration of nitrogen and potassium
in the leaves increased in the same direction as the amount of fertilizer received. By
applied fertilizer according to farmers' methods, tendency of nitrogen concentration
Potassium is higher than other methods. And tend to make potassium in the leaves
higher than other methods but the more potassium application was likely to make
kumguat and lemon from Pong noi Pong research unit with lower leave calcium

concentration

In addition, fertilizer management, various methods did not cause the weight
of the fruit (grams per fruit) of lemon at different stages, except the fertilizer
management according to the farmer’s method in the experiment at the Pong noi
research unit. The weight of the fruit at Mae lod Royal project research station was
greater than the experiment from the Pong noi Peng research unit. As a result of
nutrient management on the concentration of nutrient concentrations was found that
the concentration of the nitrogen, potassium decreased micronutrients being slightly
changed and treatment 1 (farmers method) tended to have a less concentration of

micronutrient in leave than other treatments due to scil micronutrients application.

For the yield at this harvest year Fertilizer management did not produce
different results. Each Treatment did not cause the yield and chemical quality of the
fruit.

Grapefruit

For the grapefruit, the effect of nutrient management on leaf size, leaf SPAD
value, fresh leaf weight and leaf dry weight was no significant difference. And the
concentration of nitrogen and potassium in leaf leaves increased in the same direction
as the amount of fertilizer received. But in the year of the experiment, grapefruit had
very little flowering, resulting in the inability to collect information related to the
production.



4, Conclusions

Based on the results of the study, it can be summarized as a suideline for soil
and fertilizer management in order to increase the efficiency of the production of 3

types of citrus crops, namely, cwt, lemon and grapefruit on the high ground.

1. Fertilizing according to the amount of nutrients attached to the product at the
harvesting stage by providing 1.5-2 times the amount of nutrient that is attached to the
product with fresh yield at 1 kg of harvested period using the following nutrients:

Kampum Kumquat, (Nitrogen 1.16 ¢. Phosphorus 0.34 ¢. Potassium 1.12 g)
Lemon, - (Nitrogen, 1.03 g¢. Phosphorus 0.47 ¢. Potassium 1.26 g.)
Grapefruit, (Nitrogen 0.51 ¢. Phosphorus 0.23 g. Potassium 0.99 g.)
2. Analyze the soil before fertilizing.

Nutrient content in the soil has been used as a guideline for improving soil that
is not suitable before fertilizing and using the analysis of nutrient content in the sail.
The nutrient content of the soil attached to the product to evaluate the suitability of
the amount of fertilizer to be put on the citrus plants.
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Abstract

The study on the soil and plant nutrients management of citrus on high land to
reduce the cost of production and increase the quality of three types of citrus, ie.
kumqguat, lemon and grapefruit was investigated. The experiments were carried on
PongNoi Citrus Experimental Unit (Royal Agricultural Station PangDa) Mae Wang District,
Chiang Mai, and Mae Lod Royal Project Research Station, Mae Tang District, Chiang Mai.
There were 4 treatments consisted of 1). Fertilizer application according to the farmer's
practice, 2) fertilizer application 1 x for the amount of nutrient removed to the yield (1
x crop removal), 3) fertilizer application 2 x the amount of nutrient removed to the
yield (2 x crop removal) and 4) fertilizer application with soil analysis value. The result
showed that the properties of the soils were acidic, macro nutrients were relatively
high to very high. However, micronutrients such as calcium and magnesium had lower
except erapefruit orchard.

Kumguat

Different fertilizer management does not cause Kumquat to have different leaf
sizes. Although the management of fertilizer according to farmers' methods is likely to
cause larger leaves. But fertilizing in accordance with the method of farmers who use
higher amounts of fertilizers. Treatment did not make difference flowering and leaves
APAD value , there is a tendency to increase according to the amount of nitrogen
received.

For the effects of soil and fertilizer management on nutrient concentrations in
Kamquat leaves from the Pong Noi research unit, it was found that the amount of
nitrogen and potassium in the leaves increased in the same direction as the amount of
fertilizer. By providing fertilizer according to farmers' methods, tendency of nitrogen
Potassium concentration was higher than other methods. The amount of potassium
has a tendency to make kumquat from the experimental unit of the Pong Pong
research unit with lower leave calcium concentration.

For the experimental plot at Mae lod Royal project research station was found
that the concentrations of nitrogen, potassium, and calcium in the leaves were higher
than those from the Pong noi Pere-research unit, The effect of nutrient management

on the amount of nutrient concentrations in kumguat, the results showed that the



concentration of the macro nutrient, especially nitrogen, potassium, decreased as 1
size of the fruit. Calcium. Magnesium and micronutrients will change slightly,

The effect of nutrient management on the fruit development (fruit weight) were
no statistical significance. The harvesting period has a weight of 15 grams per fruit. The
experimental plot of Mae lod Royal project research station was found that the weight
of the fruit at harvest stage, management according to the method of farmers
(treatment 1). karetat; Kumquat from the research unit of the Pong noi research unit,
yielding 15-24 kg per plant, the weight per fruit was 12-15 grams. Mae Lod Royal
Project Research Station produce 73-85 kilograms per plant. With a weight of 13.7-16.6
grams

Lemon

Different fertilizer management did not cause different leaf sizes, although the
management of fertilizer according to farmers' methods tends to make larger leaves.
SPAD value, flowering and fruit yield were not significant difference. For the effects of
soil and fertilizer management on nutrient concentrations in leaves of Lemon from the
Pong Noi research unit, it was found that the concentration of nitrogen and potassium
in the leaves increased in the same direction as the amount of fertilizer received. By
applied fertilizer according to farmers' methods, tendency of nitrogen concentration
Potassium is higher than other methods. And tend to make potassium in the leaves
higher than other methods but the more potassium application was likely to make
Kumguat and Lemon from Pong noi Peng research unit with lower leave calcium
concentration

In addition, fertilizer management did not cause the weight of the fruit (grams
per fruit) of lemon at different stages, except the fertilizer management according to
the farmer’s method in the experiment at the Pong noi research unit. As a result of
nutrient management on the concentration of nutrient concentrations in fruit was
found that the concentration of the nitrogen, potassium decreased micronutrients
being slightly changed and treatment 1 (farmer’s method) tended to have a less
concentration of micronutrient in leave than other treatments Due to soil
micronutrients application. For the yield at this harvest year Fertilizer management did
not produce different results. Each treatment did not cause the yield and chemical
quality of the fruit.

Grapefruit

For the grapefruit, the effect of nutrient management on leaf size, leaf SPAD
value, fresh leaf weight and leaf dry weight was no significant difference. And the
concentration of nitrogen and potassium in leaf leaves increased in the same direction

as the amount of fertilizer received. But in the year of the experiment, grapefruit had



very little flowering, resulting in the inability to collect information related to the
production.




