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Abstract

Most of the northeastern region has low rainfall and unevenly distribution with
low sail fertility of sandy soil. In some areas, the water quality is lower than the standard
for crop production such as high salinity. It is difficult to avoid using low quality water
because of the limitation of high quality water. However it must be managed to avoid
the damage to the soil and plant due to using low quality water. This research aimed
to develop chilli and tomato production in the Northeast by drip irrigation and fertigation
system and to find the methods for reducing the effect of saline water on the growth
of chilli and tomato. The research activities included soil and water surveys in the area of
chilli and tomato product and three experiments of fertigation, water quality
improvement and soil improvement.

From the survey of soil and groundwater in 6 areas of chilli and tomatoes
production in Chaiyaphum and Nakhon Ratchasima, it was found that in Chatturat,
Subyai, Buayai and Pimai, most of soil properties were high salinity with low fertility and
water quality was not suitable for direct use in crop production because of high salinity.
In the area of Muang and Pak Thong Chai district, the soil contained low to moderate
plant nutrients and the water quality was g¢ood which can be used for irrigation.

The experiment 1 was conducted in the area without problems of soil and water
quality to test the technology of fertigation with organic fertilizer. Treatments included :
T1) surface irrigation + chemical fertilizer T2) drip irrigation + fertigation of chemical
fertilizer T3) drip irrigation + fertigation of organic fertilizer T4) drip irrigation + fertigation
of organic + chemical fertilizer (N = 1: 1) T5) drip irrigation + fertigation of organic
fertilizer+ adjusted plant nutrients as same as T2. The experimental results showed that
fertigation with organic fertilizer + adjusted plant nutrients (T5) resulted in tomato
growth and yield not different from the chemical fertilizer (T2) but higher than the other
treatments. For the quality of tomato yield (firmness, solids dissolved in water), it was
found that the use of organic fertilizer was better than that of chemical fertilizer alone.

Experiment 2 was conducted to solve the problem of groundwater salinity in
drip irrigation system. There were two sub-experiments. In experiment 2.1, groundwater
salinity was reduced by mixing with fresh water before irrigation. Treatments included:

T1) Fresh water (EC 0.5 dS / m) T2) Diluted saline water (EC 1.1 dS / m) 3) Diluted saline



water (EC 2.1 dS/ m) 4) Diluted saline water (EC 3.1 dS / m) 5) Pure saline water (EC 4.1
dS / m). Chili was used as the test crop under two textured soils: sandy and clay soil.
The results showed that dilution of EC 1.1 dS / m in both soil types resulted in the
highest growth and chilli yield. However, the dilution of the EC 2.1dS /m did not
significantly reduce the yield. In sub-experiment 2.2, the application of fresh water
following saline water supply with different ratio was tested. Treatments included T1)
fresh water (0% saline water) T2) saline / fresh water 1/4 (25% saline) T3) saline / fresh
water 2/4 (50% saline) T4) saline/ fresh water 3/4 (75% saline) T5) saline water (100%
saline). The highest growth, and chilli yield in both soils occurred in low saline treatment
(25% saline water) and high salinity (100% saline) resulted in the lowest yield.
Experiment 3 was conducted using organic fertilizer and gypsum to improve the
problem of soil salinity for chilli and tomato production under drip irrigation system.
Treatments were: T1) control T2) gypsum T3) organic fertilizer T4) gypsum + organic
fertilizer. The results showed that the use of gypsum+ organic fertilizer tended to produce
the highest yield but did not differ to the use of gypsum or organic fertilizer alone in

both crops.





