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Abstract

Development of Soil and Fertilizer Knowledge Base for Structuring an Expert
System in Papaya Production was to research and develop knowledge about soil
management and fertilizer for growth, yield and quality of papaya aim at high efficiency
in the Northeast environment can be summarized as followed:

1. 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.

2. Information from field survey and soil analysis in laboratory together with semi-
structured interview composed of:

2.1 General condition for growing papaya, Farmers like to grow KagNul variety 56.6 %.
Soil are loamy or sandy loam followed by clay loam or clayey soil and sandy soil for
54.7, 34.0 and 11.3 % respectively. 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 soil, farmers add some
boron as borate compound 1 kg for each 40-50 kg of chemical fertilizer by mixing them together
then broadcast around plant and then water. Organic fertilizer was chicken manure mixed with rice
husk at 4-10 kg/plant. Plant spacing was normally at 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.

2.2 Chemical analysis of soil in the low yield sandy area(yield lower than 3 fruits/plant) for pH, EC,
OM, N, P, K, Ca, Mg, S, B, Cu, Fe, Mn and Zn were 4.40, 0.021 mS/cm, 0.50 %, 0.03 %, 7.0 mg/kg,
37 mg/kg, 1338 mg/kg, 38 mg/kg, 0.69 mg/kg, 0.03 mg/kg, 2.21 mg/kg, 11.3 mg/kg, 8.9 mg/kg,
1.48 mg/kg respectively. While the more productive area(yield more than 10 fruits/plant) soil
analysis for the respective parameter were 6.25, 0.410 mS/cm, 2.31 %, 0.09 %, 156 mg/kg, 252
mg/kg, 8363 mg/kg, 306 mg/kg, 8.7 mg/kg, 0.48 mg/kg, 2.8 mg/kg, 122 mg/kg, 131 mg/kg and

14.2 mg/kg respectively.
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2.3 Plant nutrients in leaf petiole for 1) sandy soil and not healthy plant for N, P, K, Ca, Mg, S, B, Cu,
Fe, Mn and Zn were 0.68 %, 0.16 %, 0.38 %, 0.4 %, 0.42 %, 0.09 %, 12.29 mg/kg, 7.9 mg/kg, 16
mag/kg, 55.6 mg/kg and 9.2 mg/kg respectively. While nutrients in the more healthy plant were 1.52
%, 0.39 %, 3.49 %, 3.92 %, 0.79 %, 0.75 %, 30.92 mg/kg, 17.1 mg/kg, 193 mg/kg, 184.4 mg/kg and
20.9 mg/kg respectively. 2) For 1-2 year old plant the concentration of nutrients in leaf petiole for N,
P, K, Ca, Mg, S, B, Cu, Fe, Mn and Zn were 0.59 %, 0.10 %, 0.38 %, 0.40 %, 0.22 %, 0.08 %, 11.02
mag/kg, 4.6 mg/kg, 16 mg/kg, 35.5 mg/kg, and 8.1 mg/kg respectively. While the maximum nutrient
concentration in healthy plant leaf petiole were 2.08 %, 0.62 %, 4.33 %, 6.51 %, 1.12 %, 0.83 %,
53.02 mg/kg, 20.7 mg/kg, 200 mg/kg, 264 mg/kg and 40 mg/kg respectively. 3) Nutrient
concentration in leaf petiole of Kag Nuel were closed to local, Koko, Kag Dum, Tapra, Yuang Kao
and Dum Nuon varieties and the analysis for N, P, K, Ca, Mg, S, B, Cu, Fe, Mn and Zn were 1.2 %,
0.31 %, 2.44 %, 2.34 %, 0.75 %, 0.37 %, 22.17mg/kg, 14.97 mg/kg, 93.2 mg/kg, 125 mg/kg and 21

mg/kg respectively.

2.4 Chemical property and nutrients in the leaf petiole for younger than 1 year old plant with low rate
of fertilizer had the average nutrient in petiole for N, P, K, Ca, Mg, S, B, Cu, Fe, Mn and Zn were 1.29
%, 0.43 %, 1.68 %, 2.28 %, 1.14 %, 0.45 %, 42.63 mg/kg, 20 mg/kg, 71.5 mg/kg, 149 mg/kg and
23.8 mg/kg respectively, while the higher rates of fertilizer had the analysis of 0.92 %, 0.27 %, 3.09
%, 3.32 %, 0.66 %, 0.4 %, 30.43 mg/kg, 7.88 mg/kg, 99.69 mg/kg, 93.32 mg/kg and 21.14 mg/kg

respectively.

2.5 Different kinds of management such as sprinkler for 1-2 years old plant and the analysis for pH,
EC, OM, N, P, K, Ca, Mg, S, B, Cu, Fe and Mn, Zn were 5.12, 0.11 mS/cm, 1.75 %, 0.07 %, 110
mg/kg, 200 mg/kg, 5812 mg/kg, 169 mg/kg, 7.51 mg/kg, 0.58 mg/kg, 3.16 mg/kg, 5 mg/kg, 67 mg/kg
and 4.5 mg/kg respectively, while sprinklering water with trap hole the analysis were 4.8, 0.18
mS/cm, 1.13 %, 0.06 %, 102 mg/kg, 204 mg/kg, 2670 mg/kg, 100 mg/kg, 6.24 mg/kg, 0.46 mg/kg,
3.22 mg/kg, 94 mg/kg, 72 mg/kg and 2.7 mg/kg respectively.

3. Information from field experiment and farmer fields composed of :

3.1 The application of plant nutrient on sandy soil, loamy soil and clayey soil, it was found that
addition of trace element were essential only for irrigated field in raining season 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,



XVI

trace elements and complete nutrients gave yield increase upto 979 %, 4112 %, 123 % and 1095 %
respectively. The fruit quality(vitamin C, Sweetness) as well as yield varied according to compost or
primary or complete nutrients.

3.2 Experiment on different plant nutrient formula as basal fertilizer in different soil textures. Fertilizer
grade 13-13-21 as basal application had more effect than 15-15-15 and 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/harvest 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 fertilizer grade 15-15-15 was

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

3.3 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 war 60.18 % respectively. Manure basal application at 3, 6 and 12
g/plant gave the average yield of 3712, 3712 and 3806 kg/rai/harvest 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.





