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Abstract concentrations of water soluble Ca and SO4 across the soil

profile, especially in PG150. The highest yield of garlic was
BACKGROUND: Globally, large amounts of phosphogypsum found in PG100 treatment. The plant’s uptake for N, P, Ca,
(PG), which is a by-product of the phosphate fertilizer and S increased by PG applications, but that for K decreased.

production, is deposited in open areas. As PG contains Moreover, concentrations of S-related amino acids such as
calcium, phosphate, and sulphate, it can be used as a soil cysteine and methionine in garlic increased by PG
amendment in farmlands. This study was conducted to applications. The increased content of nutrients and amino

investigate the effects of PG application on properties of acids with PG supply might improve yield, quality, and favor
field soil and yield and quality of garlic (Allium sativum L..), of the crop.

and to seek appropriate level of PG application into the CONCLUSION: Overall, PG application at 200 kg/10a into

field. a field had the best effect on improving soil fertility as well
METHODS AND RESULTS: This experiment was as yield and quality of garlic. Further studies are required to
conducted by applying PG at four different levels that were maximize efficiencies of PG supply in soil management and
adjusted based on 65% calcium base saturation in the field production of various crops.

soil: 0% (control), 50% (PG50, 100 kg/10a), 100% (PG100,

200 kg/10a), and 150% (PG150, 300 kg/10a). Following Key words: Amino Acids, Garlic Production, Phosphogypsum,
cultivation, soil electrical conductivity (EC), organic matter, Soil fertility, Sulphur

available P and exchangeable Ca increased, whilst soil pH

decreased. With increase in PG application level, soil EC M B2

and exchangeable Ca increased. PG application increased
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Table 1. Physicochemical properties of soil in a field used in this study (n= 3)

H EC OM Av. P,Os CEC K Ca Mg Sand Silt Clay Texture
PP @s/m)  (g/ke)  (mg/kg) (cmol,/kg) —— %)
6.4 0.12 30 46.3 15.0 0.4 85 08 42.7 387 196 Loam
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Table 2. Properties of top- and sub-soil in a field following garlic cultivation. Same letters in each column indicate no

significant difference among treatments (n= 3, p< 0.05)

EC OM Av. P,Os K Ca Mg
Treatment H
reatmen p (dS/m) (g/kg) (mg/kg) - (cmol./kg) ---—--
Control 5.724 1.08, 31.5 49.7, 1.0, 7.6y 1.45,
. PG50 5.81, 1.32. 35.9, 51.8, 0.8, 8.1 1.20,
Topsoil
PG100 6.03, 1.72, 36.4, 55.2, 1.0, 8.8, 1.16,
PG150 5.77y 2.02, 36.5, 55.7, 0.8, 9.3, 1.23,
Control 6.05,, 0.84 30.3, 425, 0.7, 8.3, 1.40,
. PG50 6.17 0.82p 32.7 52.1, 0.9, 10.0, 1.26,
Subsoil
PG100 6.27, 1.01, 36.5, 54.1, 0.9, 10.4, 1.37,
PG150 5.89, 1.91, 36.6, 52.8, 0.9, 10.4, 1.27,
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Fig. 1. Temporal change in pH (A) and EC (B) of soil with different soil amendments during 7 months. Data indicate

mean + standard deviations (n= 3).
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Fig. 2. Concentrations of water soluble Ca (A) and SO, (B) across the soil profile following

garlic cultivation.
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Fig. 3. Yield of garlic in a field soil treated with different soil
amendments. Data indicate mean + standard deviations (n=3).

Table 3. Nutrient content in eatable part of garlic treated with different amendments. Same letters in each column
represent no significant difference among treatments (n= 3, p< 0.05)

Nutrient content (g/kg)

Treatment

N p S K Ca Mg

Control 21.5. 10.1, 4.16. 11.3, 0.134 0.47,

PG50 22.4y, 104, 4.73, 11.5, 0.24, 0.52,

PG100 23.3, 10.5, 4.59, 10.5, 0.25, 0.48,

PG150 23.3, 10.8, 4.94, 10.6, 0.24, 0.49,
ofF = Hieh At} 7R B vhs YRS Hel ﬂ‘ﬂ?* Aol 71 S FH4.94 g/kg)S HStHTable 3).
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of garlic cultivated in soil treated with different soil amendments. Data indicate mean + standard deviations (n= 3).
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