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Executive Summary

Project Title: Development of Sail and Fertilizer Knowledge base for Structuring

an Expert System in Papaya ProdL_Jction

Papaya is one of important cash crops grown In Thaitand. Recently, papaya production is
not cnly for consuming in the country but also for export to oversea countries. One of an advantage
of papaya plantation is that it can produce fruit yield over the year. In Northeast Thailand, papaya
plants have been widely grown, however, the amount of papaya fruits and products, particularly raw
fruits are not adequate enough to supply the demand of peoble. As such, consumers have o order
papaya fruits from other regions with higher price including transportation fee. Although papaya
plants can produce fruit yields over the year, there have been some problems in the processes of
papaya production as follows: 1) very sensitive to environmenta! change.2) very high nutrient
requirement 3) very shallow root system 4) very succulent, easy to be infected by diseases 5) very

sensitive to soil management and 6) incomplete flowers and sterile flowers.

The problems as mentioned are closely relate to soil fertility and soit management:
therefore, the management of soil by applying fertilizers Wisely and suitably managing papaya
varieties, age and growth pericd together with environments is one of the alternative ways o solve

the problems.

Obhjectives:
The main objective of this research study are to generate an innovatory technology in the
management of soil and fertifizer for efficiently increasing yield and quality of papaya products in

various environmental conditions.

Methodology:

1: acquire knowledge from various knowledge resources such as human experts, databases, and
literatures.

2: Field survey and soil and plant analysis in Iaboratory together with semi-structured interview in 10

provincial areé. '

3: Field experiment and farmer fields composed of:
3.1 The application of pfant nutrient on sandy soil, loamy soil and clayey sail.

3.2 Experiment on different plant nutrient formula as basal fertilizer in different soil texturas.
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3.3 Experiment on soil amendment with chemical fertilizer as basal application of manure, phosphate

rock, pumice and pumic sulfate to imprave growth, yield, yield components and yield quality.

4: Design and construct expert system skeleton for papaya production..

5 Teét and validate expert system skeleton developed to verify and validate system knowledge
base.

6: conclude and prepare all details of the system to expand the capability of the system in the area
of soil and fertili'zer management planning in papaya production, particularly for consuming and

export.

Resulfs of study:

The study plan has 3 years{February 2002 - January 2006) but the problem of papaya ring
spot attrabted in field experiment then the activities made short to 1.5 year(February 2002- August
2004). The results of this research had only method number 1.2, 3 and 8{missing in 4 and 5) as

foiloWings:

1) Research publication were 14 subjects consist of 6 national conferences, 2 international

conferences, 5 journal publications and 1 academic book,

2) Information base derived from interview some experts and scientific papers can be group into 23

topics or 106 subtopics for the total of 594 titles

3) Information from field survey that general condition for growing papaya, Farmers like to grow
KagNul variety 56.6 %. Soil are loarny or sandy loam followed by clay loam or clayey scil and sandy
soit for 54.7, 34.0 and 11.3 % respectlvely For the success of papaya growing, farmers prefer to
use chemical fertilizer especially grade 15-15-15, 16-16-8 and 13-13-21 at the rate of 40-50 kg/rai
by apply 1-2 times for one month. In sandy loam or coarse textured soll, farmers add some boren
as borate compound 1 kg for each 40-50 kg of chemical fertilizer by'mixing them together then
broadcast around plant and then water. QOrganic fertilizer was chicken manure mixed with rice husk
at 4-10 kg/plant. Plant spacing was normally-ai 2x2 meters with lifted bed. Sprinkler was generally
used for the big planting area with no plastic mulching accounted for 98.2 % of the total number

surveyed. Average fruit yield was 2-3 ton/rai/harvest and the highest yield was 5-6 ton’rai/harvest.
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4) Information from field experiment and farmer fields composed of;

4.1) The application bf plant nutrient on sandy sall, loamy soil and clayey soll, it was found that
addition of trace element were essential only for irrigated field in raining séaéon while irrigation for all
growing season the application of secondary elements had more effect than trace elements. The
complete nutrients were necessary to improve yield on 3 groups of soils. The application of high rate
manure could increase yield upto 482 % from control while the application of primary, secondary,
trace elements and complets nutrients gave vield increase upte 979 %, 4112 %, 123 % and 1005 %
respectively, The fruit quality(vitamin C, Sweetness) as well as yield varied accdrding to cor;npost or

primary or complete nutrients.

4.2) Experiment on different plant nutrient formula as basal fertilizer in different soil textures. Fertilizer
grade 13-13-21 as basal apptication had more effect than 15-15-15 aﬁd 8-24-24. KagNul variety fruit
weight could increase 1.36 % and 21.19 % respectively. Fertilizer rate of 0, 100, 200, 400 and 800
‘g/plant gave statistically different in yield with the average of 751, 1943, 2396, 3152 and 3958 kg/rai
respectively, Fertilizer grade 13-13-21, 16-16-8 and 15-15-15 apply every month in sandy, loamy and
clayey soils for 5 months gave no statistically different on plant stem and root weight of Kag Nul
variety but there was a better trend for 15-15-15 than 13-13-21 and 16-16-8 in every soil for
vegetation and root growths. It could be concluded that fertitizer grade 15-15-15 was best for papaya

growth before fiowering and 13-13-21 was best after flowering period.

4.3} Experiment on soil amendment with chemical fertilizer revealed that for Kag Nul, basal
application of manure gave better yield than dolomite, phosphate rock, pumice and pumic sulfate by
the number 42,39, 18.64, 52.56 Wax 60.18 % reépectively. Manure basal application at 3, 6 and 12
g/plant gave the average vield of 3712, 3712 and 3806 kg/rai respectively. The medium rates of
dolomite, rock phosphate, pumice and pumice sulfate gave better trend for yield than the lower and
higher rates. Application of dolomite, manure as basal application gave a better trend for vitamin C,
sweetness, electrical conductivity of raw fruit than application of phosphate rock, pumice and

pumice sulfate which brought to increase in fruit quality especially on crunchy and taste.

Although the project will take time in the education just 1.5 year, from 3 all times year. The

proiect had publication the research that from the education in time, as followings:
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