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PATSARA KIMSAMRAN : PLANT NUTRIENT MANAGEMENT AND
MINERAL NUTRIENT ANALYSIS BY SYNCHROTRON RADIATION
X-RAY FLUORESCENCE TECHNIQUE IN GRAPE (Vitis vinifera L.).

THESIS ADVISOR : ASST. PROF. SODCHOL WONPRASAID, Ph.D., 60 PP.

NUTRIENT MANAGEMENT/NUTRIENT ANALYSIS/XRF/GRAPE

The objectives of this research are: 1) to study the effects of water application
and plant nutrient management via drip irrigation system on Maroo Seedless 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-P20s-K20), 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 treatment of drip irrigation+fertigation of 10.2-4.2-17.9 (N-P.05-K20) (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 (R? = 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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