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Abstract

Grapevine is one of the important fruit crops in Thailand because of grape
berries have high nutritional values and can be processed into several products. It
also has high yield potential and good product prices which lead to the expansion of
its growing areas. However, the suitable technologies for grape production under hot
and humid conditions in Thailand are still limited, especially on nutrient and water
management. Grape requires 16 essential mineral nutrients in suitable ratios for
optimum growth. Its growth and yield will be limited if it receives an imbalance of
mineral nutrients. Diagnosis of nutrients status in plant tissues can be achieved by
chemical analysis. Currently, the Synchrotron X-ray Fluorescence technique (XRF) is
successfully adopted for analyzing mineral elements in various materials. It is a fast
technique and requires small amount of sample materials. It could be applied to
analyze mineral nutrients in plant tissues if its analysis results are well correlated to
the standard chemical method. The objectives of this research are: 1) to study the
effects of water application and plant nutrient management via drip irrigation system
on grape vegetative growth, 2) to study plant nutrient content and distribution in
grape leaves and 3) to study the possibility of using the synchrotron XRF technique for
plant nutrient analysis in grape leaves. There were two experiments in this research. In the
first experiment, the effects of drip irrigation and fertigation on vegetative growth of grape
were evaluated. Seven treatments of irrigation and fertilizer application were arranged in a
Randomized Complete Block Design with 3 replications. Treatments consisted of T1)
control, T2) surface irrigation+soil fertilizer application of 12-24-12 (N-P,0s-K;0), T3) drip
irrigation+soil fertilizer application of 12-24-12, T4) drip irrigation+fertigation of 12-24-12, T5)
drip irrigation+fertigation of 10.2-4.2-17.9, T6) drip irrigation+fertigation of 10.2-4.2-17.9+
secondary nutrients, and T7) drip irrigation fertigation of 10.2-4.2-17.9+secondary and micro
nutrients. Total primary nutrient fertilizer applications in all treatments except control
were 83 g/plant. The results showed that all fertilizer treatments yielded greater growth
than control treatment. Grape growth under fertigation was greater than those under
surface soil fertilizer application. The treatments of drip irrigation+fertigation of
10.2-4.2-17.9 (N-P,O5-K,0) (T5) tended to produce the highest vegetative growth. In the
second experiment, the leaf tissues in all treatments of experiment 1 were analyzed for
mineral nutrients (P, K and Ca) by chemical and the synchrotron XRF techniques. The

results showed that, with the chemical analysis, P and K contents in the leaves of all



treatments except control were in the sufficient range. Leaf Ca content in most
treatments were in the deficient range except T6 and T7. The regression and
correlation analysis showed the significant positive correlation of the nutrient analysis
results (P, K and Ca) between the synchrotron XRF technique and the chemical
method (R2 = 0.764, 0.774 and 0.898). The results implied that the synchrotron XRF
technique could be applied for nutrient analysis and the diagnosis of nutrient status
in grape.
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