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Abstract

In the past 3-4 years, orchard growers in Thailand have become more interested in
using leaf and soil analyses as a basis for fertilizer management since the method has
been successfully used in durian crops. This leads to a need for other fruit trees leaf
analysis. However, before leaf analysis can be used as an effective diagnostic tool, the
following procedures or guidelines must be established 1) a standardized sampling
method which can collect representative samples and be easily followed by growers 2)
reliable leaf diagnosis nutrient standards. However, little information is available on leaf
nutrient standards of mangosteen which is native crop to Southeast Asia. Thus, the series
of experiments were carried out with the following objectives 1) to establish standardized
leaf sampling method which can collect representative leaf sample for mangosteen 2) to
establish nutrient standards for nutritional diagnosis of mangosteen 3) to establish a
sound diagnosis and fertilizer recommendation program.

In the first year, mineral nutrient concentrations in mangosteen leaves were
investigated at three mature orchards and one experimental plot in Chantaburi province.
Fifteen uniform and representative mangosteen trees from the individual orchards were
sampled at monthly and the concentrations of N, P, K, Ca, Mg, Fe, Mn, Cu and Zn in their
leaves were analyzed. The effects of leaf age on nutrient concentrations were compared
by sampling leaves from current flush (2 months old at December 2000) with the previous
flush (4-5 months old at December 2000). At the first sampling date, the effects of 4 leaf
directions (North, South, East and West) and two branch positions on the tree canopy,
lower (1-2 m height) and middle (3-4 m height), on leaf mineral composition were
investigated. Thereafter, leaves from all four directions were pooled to create one sample
for each tree. The sampling were continued until November 2001. In February 2001, the
effect of fruiting vs. non-fruiting on leaf nutrient concentration was evaluated. It was found
that the effects of leaf direction and position on tree canopy on leaf nutrient
concentrations were relatively small. On the other hand, leaves from the fruiting branch
had higher N but lower in Ca than the non-fruiting branch. As leaf mature, concentrations
of P, K decreased while the concentrations of Ca, Fe, Mn and B increased. The

concentrations of N and Mg were relatively unchanged during the whole sampling
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periods. Fluctuations in leaf Cu and Zn were observed during the growing season due to
foliar spray. Minimum variations in nutrient concentrations in mangosteen leaves
occurred after leaves were five months old. However, considering the practical time for
both growers and service laboratories, it is suggested that mangosteen leaves should be
sampled for diagnostic purposes when leaves are 8-10 months old, which is usually after
fruit harvested during June to August. The data from these four orchards were proposed
as tentative nutrient standards for mangosteen. The established ranges of nutrient
concentration standards for mangosteen are : 1.10-1.40% N, 0.05-0.08% P, 0.6-1.1% K,
1.00-1.40% Ca, 0.12-0.18% Mg, 50-150 mg kg Fe, 50-250 mg kg~ Mn, 5-15 mg kg~ Cu,
15-35 mg kg Zn and 25-45 mg kg B

In the second year, leaf nutrient concentrations in the above four orchards were
sampled and analyzed for another growing season. Seasonal trends and concentrations
of nutrient were similar for both seasons except Mg was lower and might be deficient in
the second growing season. Thus it was not necessary to modify the tentative nutrient
standards proposed during the first year experiment. Additional 26 orchards of below
average, average and above average yield were surveyed for nutrient concentrations in
mangosteen leaves during 2001/02 growing season. Leaf nutrient concentrations all three
orchard categories followed similar pattern but above average orchards trend to have
lower leaf Ca and Mg due to higher K in leaves. When the relationship between leaf
nutrient concentrations and yields was constructed, no strong, significant relationship was
observed which is normal for many fruit trees. However, it was found that boundary line
existed in N, P, K, Ca, Mg, Mn, Zn and B. The boundary line of each nutrient could be
quantified by fitting 2 linear lines to the data. The low, deficient and optimum yield ranges
corresponded to the relative yield of <60%, 60-80% and 80-100%, respectively. The
results could be used to improve the efficiency of plant testing because they provided a
more precise interpretation and/or narrower range of critical values.

The third year experiment was carried out to determine the effect of fertilizer N
(1,000, 1,500 waz 2,000 gN tree'w) and K (1,500 waz 2,500 gK,O tree‘w) on nutrient
concentrations and yields of mangosteen. However, applications of fertilizers could not
be carried out as original schedule and the experiment was extended for another growing

season. It was found that applications of various amounts of N and K fertilizers did not
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significantly increase nutrient concentrations and yields of mangosteen during the two
years experiment even though yield was significantly different at one orchard during the
first growing season.

A preliminary experiment to evaluate the effect of 500, 1,000 and 1,500 g of
MgSO, application on leaf Mg concentration was carried out with three replications in
three orchards. The result indicated that leaf Mg concentration was slightly higher with

MgSO, application compared to the control.
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