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Abstract

Magnesium (Mg) is an element that interacts with calcium (Ca) and potassium (K). Well
growth of plants must be obtained sufficient nutrients and suitable nutrient ratios. The economic
crop growing soils in southern Thailand were collected to study soil Mg status, Ca: Mg and K: Mg
ratios for suitable fertilizer management. The results showed that the extractable Mg contents in
various tree planted soils, i.e. rubber (5.18-22.90 mg/kg), oil palm (39.69-84.65 mg/kg), longkong
(17.17-28.96 mg/kg), and durian (23.22-64.82 mg/kg), were low, while those in coconut (115.97-
180.16 mg/kg) and rice (392.84-671.44 mg/kg) were high. Oil palm and coconut planted soils had a
high ratio of Ca: Mg, but those in rice planted soils were low. In addition, rubber tree planted soils
had a high ratio of K: Mg compared with other crop planted soils. Therefore, soil with Mg extracted
below 122 mg/kg requires Mg fertilizer, especially soil with high ratios of Ca: Mg and K: Mg.

Keywords: ratio; status; magnesium
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Table 1 Chemical properties in economic crop planted soils in southern Thailand

20007

1500

1000 4

500

Mg concentration (mg kg™)

50

| &

Mg concentration (mg kg™)

Soil samples . Soil chemical properties
(number of samples) ndicators pH OM (%) Avail. P (mg/kg)
Rubber tree x +SD 4.86+0.57 1.42+0.72 13.11+£14.30
(n=35) Interval estimation 4.66-5.06 1.18-1.67 8.19-18.02
Oil Palm X +SD 4.67+1.08 2.10+1.78 12.90+£18.43
(n=69) Interval estimation 4.41-4.92 1.68-2.53 8.47-17.33
Coconut X +SD 6.94+0.34 3.50+2.28 34.50+£34.99
(h=12) Interval estimation 6.72-7.16 2.05-4.96 12.27-56.73
Durian X = SD 5.03+0.46 1.84+0.64 22.75+25.36
(n=12) Interval estimation 4.74-5.33 1.43-2.24 6.64-38.86
Longkong X +SD 4.65+0.43 | 2.13+1.02 43.35+9.16
(n=40) Interval estimation 4.52-4.79 1.81-2.46 24.82-61.88
Rice X +SD 4.60+0.54 | 2.33+0.97 13.50+12.25
(n =50) Interval estimation 4.44-4.75 2.06-2.61 10.02-16.98
OM = organic matter; Avail. P = available phosphorus
woy Q;m,m
100 o« Cuar
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T T
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Figure 1 Extractable Mg in economic crop planted soils: durian, longkong, oil palm and rubber tree

(1A), rice (1B) and coconut (1C) [* = extreme value (Q3 + 3IQR); o = outlier value (Q3 +
1.5IQR); IQR = Q3-Q1]
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Table 2 Extractable magnesium, calcium, and potassium in economic crop planted soils of

southern Thailand

Soil samples . Extractable nutrients (mg/kg)
(number of samples) indicators Magnesium Calcium Potassium

Rubber tree X +SD 14.04+25.80 69.11+146.31 41.09+49.62
(n=35) Interval estimation 5.18-22.90 18.85-119.37 24.05-58.14
Oil palm X +SD 62.17+93.58 505.68+684.66 58.51+95.92
(n=69) Interval estimation 39.69-84.65 341.21-670.16 35.47-81.55
Coconut X = SD 148.07+50.51 | 2,900.74+1,667.67 | 80.00+38.99
(n=12) Interval estimation | 115.97-180.16 | 1,841.15-3,960.33 | 55.23-104.77
Durian X +SD 44.02+32.73 169.84+126.50 68.50+48.56
(n=12) Interval estimation 23.22-64.82 89.47-250.22 37.65-99.35
Longkong X +SD 23.07+18.42 164.68+158.96 36.23+27.38
(n =40) Interval estimation 17.17-28.96 113.85-215.52 27.47-44.98
Rice X = SD 532.14+490.15 537.32+409.72 99.98+66.83
(n=50) Interval estimation | 392.84-671.44 420.88-653.76 80.99-118.97

Table 3 Magnesium status (based on Department of Land Development [30]) in economic crop

planted soils of southern Thailand

Percentages of soil magnesium levels
Soil samples
Very low Low Moderate High Very high
w (<36 mg/ke) | (36-122 mg/kg) | (122-365 mg/ke) | (365-972 mg/ke) | (> 972 mg/kg)
Rubber tree (35) 94 3 3 - -
Qil palm (69) 55 34 7 q -
Coconut (12) - 25 75 - -
Durian (12) 75 25 - - -
Longkong (40) 85 15 - - -
Rice (50) 2 34 16 24 24

Urunanaauiiegs (1,002-4,000 fadnsu/Alansu) Audgnyiseu (89.47-250.22 dadnsu/Alaniy)

v

lufiudgndn (420.88-653.76 iadnfu/Alanfy)  asanes (113.85-215.52 dadniu/Alaniu) uaz

warUnauusu (341.21-670.16 faansu/Alansu) g19n151 (18.85-119.37 daansu/Nlansy) &

Juma@eunn (400-1,002 Taansu/Mlansy) duluy wAaLg guM NN (<400 Tadnsu/Alansy)
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Table 4 Magnesium status (based on Kungpisadan [12] and Karthikakuttyamma et al.[31]) in rubber

tree planted soils in southern Thailand

Percentages of soil magnesium levels

Criteria
Low Moderate High
(<36 mg/kg) (>36 mg/ke) -
97 3 -
Kungpisadan [12] Low Moderate High

(<10 mg/kg)

(10-25 mg/kg)

(> 25 mg/ke)

Karthikakuttyamma et al. [31]

54

37

9
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Figure 2 Ca: Mg ratio (2A) and K: Mg ratio (2B) in economic crop planted soils [* = extreme value

(Q 3 + 3IQR); o = outlier value (Q 3 + 1.5IQR); IQR = Q3 - Q1]

Table 5 Ca: Mg and K: Mg ratios in economic crop growing soils in southern Thailand

Soil samples . Ratios
(number of samples) indicators Ca: Mg K: Mg

Rubber tree X = SD 8.20+5.76 8.10+7.29
(n=35) Interval estimation 4.07-12.31 3.47-12.73
Oil palm X +SD 10.94+7.92 3.02+1.71
(n=69) Interval estimation 5.28-16.60 1.93-4.11
Coconut X +SD 15.10+10.19 0.62+0.38
(h=12) Interval estimation 7.81-22.39 0.38-0.87
Durian X = SD 2.30+1.14 2.06+1.22
(h=12) Interval estimation 2.18-3.81 1.28-2.84
Longkong X +SD 5.30+2.43 2.14+2.11
(n=40) Interval estimation 3.57-7.04 0.80-3.48
Rice X + SD 1.87+0.77 0.73+0.45
(n =50) Interval estimation 1.32-2.43 0.44-1.01
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