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A Nutrient Survey for Establishment of Standard Recommendation of Soil and Plant Analysis for
Pummelo
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Abstract

Pummelo (Citrus maxima) is a Thai economic crop, which continuously increase in export quantity.
Pummelo is a high yield plant, which also consume high amounts of nutrients. Therefore, precise management is
required for effective nutrient supply. This research was carried out due to standard recommendation of soil and
plant analysis for pummelo is not available. A nutrient survey of 9 orchards in Pakpanang, Nakhon Si Thammarat;
8 orchards in Kanom and Sichon, Nakhon Si Thammarat; and 6 orchards in Waingkan, Chaingrai was performed.
The results showed that an optimum P concentration in leaves was in a range of 0.15-0.20 %. The P in leaves did
not correspond to the soil concentration. Available P in soil (Bray Il 15-25 mg/kg) is more suitable for P evaluation
than the leaf values. Pummelo tends to uptake more K in acid soil, which has low Ca, than in alkali soil. An
optimum K in leaves was found 1.5-2.0 %, Exchangeable soil K should be in a range of 80-120 mg/kg (1 M
NH,OAc pH 7), while the Ca/K mole ratio should be 10-13 for reducing luxury consumption of K. High DTPA
extractable Fe and Mn were found in all soil samples. The optimum ranges of Fe and Mn in leaves should be in
ranges of 40-80 and 5-15 mg/kg, respectively. Zn concentrations in leaves and in those in soils did not
correspond to each another. Zn deficiency symptom is normally found where the Zn in leaves is lower than 20
mg/kg, and the Zn in soil is lower than 1.5 mg/kg. The symptom was found in almost all orchards in Nakhon Si
Thammarat, while only one orchard in Chaingrai was found.
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Table 1 Recommended values for top-soil (0-15 cm) of pummelo orchard. The soil sample should be taken
from beneath the outer canopy.

Item (method) Unit Very low Low Optimum High Very high
pH (1:2.5 in water) <45 4.5-5.5 5.5-6.5 6.5-8.5 >85
EC (saturation) mS/cm <1.0 1.0-2.0 2.0-3.0 3.0-4.0 >4.0
OM (Walkley&Black) ag/kg <5 5-15 15-25 25-45 > 45
P (Bray II) ma/kg <5 5-15 15-25 25-75 >75
K (1 M NH,OAc pH 7) mg/kg <50 50-100 100-150 150-200 > 200
Ca (1 M NH,OAc pH 7) mg/kg <400 400-1000 | 1000-2000 | 2000-3000 > 3000
Mg (1 M NH,OAc pH 7) mg/kg <48 48-120 120-240 240-360 > 360
Fe (DTPA extractable) mg/kg <5 5-10 11-16 17-25 > 25
Mn (DTPA extractable) mg/kg <4 4-8 9-12 13-30 > 30
Cu (DTPA extractable) mg/kg <0.3 0.3-0.8 0.9-1.2 1.3-2.5 >25
Zn (DTPA extractable) mg/kg <0.5 0.5-1.0 1.1-3.0 3.1-6.0 >6.0

Table 2 Recommended values (optimum ranges) for leaf analysis of pummelo. The leaf sample should be

3-5 months old, and taken from non-fruiting terminals.

Nutrient element Unit Pummelo (this study) Citrus (Koo, 2008)

P % 0.15-0.20 0.12-0.16

K % 1.5-2.0 1.20-1.70

Ca % 3.0-4.0 3.00-4.90

Mg % 0.30-0.50 0.30-0.49

Fe mg/kg 40-80 60-120

Mn mg/kg 5-15 25-100

Cu mg/kg >4 5-16

Zn mg’kg >15 25-100
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Fig. 1 Correlation between K concentrations in pummelo leaf and Mg/K mole ratio in soil (left), and its correlation

with exchangeable Ca in sail (right).
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