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Effects of Phospho-gypsum Fertilizer as Reclamation Material
in the Newly Reclaimed Paddy Fields

Bo-Kyoon Sohn, Do-Jin Lee', Bum-Ki Park’, and Kwang-Sik Chae’

Division of Environmental and Agricultural Science, Sunchon National University, Suncheon 540-742, Korea
]Department of Agricultural Education, Sunchon National University, Suncheon 540-742, Korea
’Namhae Chemical Co., Yeosu 555-250, Korea

This study was conducted to evaluate the application effects of phospho-gypsum fertilizer (PGF) as
reclamation material in the newly reclaimed paddy fields located in Goheung and Youngam, Jeonnam
province in Korea. The PGF used in this experiment was produced by Namhae Chemical Co. as the name
of Soil-Saver'". Prior to rice transplanting, the PGF was applied as soil amendment as the amount of 3,000
kg ha™. The PGF increases rice plant height and number of tiller at the heading stage by 119.9 cm and 9.1,
respectively, in Youngam area. The harvest index of brown rice increased up to 5 and 13% more in the
PGF applied paddy field from both sites than in the non-application of PGF at paddy field before rice
transplanting, and the ripening ratio in increased in both sites to 81 and 90%. Protein content of brown
rice was also greater than in the non-application of PGF at the both sites. For the effects of the reclamation
by PGF in the paddy field soils, we found that PGF reduced exchangeable Na to 18 and 28% for both sites,
respectively, and increased exchangeable Ca and SOs. And we found relatively higher amounts of K-O,
CaO and MgO in the rice plants from both sites applied with PGF.
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Table 1. Physicochemical properties of reclaimed paddy field soil used.

) ) pH Exchangeable
. Soil Soil . . Years after
Sites . (1:5, EC oM P20s Av-S SiO2 cations CEC o
series class reclaimation
H:0) K Ca Mg Na
dSm' mgkg - e cmole kg -
Goheung  Podu SiL 72 1.7 1.8 110 98 0.6 34 33 45 9.6 21
Youngam Poseung  SiCL 7.0 2.1 14 32 134 1.1 45 5.1 38 124 17
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Table 2. Plant height and number of tiller of paddy rice at heading stage as affected by phospho-gypsum fertilizer(PGF) application.

; Goheung Youngam
PGF Number of tiller Plant ht. No. tiller per hill Plant ht.
cm cm
- 17.7 86.2 8.0 105.2
+ 173" 86.4™ 9.7 111.97

'+ and - means application of phospho-gypsum fertilizer(3,000 kg ha") and non-application of phospho-gypsum fertilizer at paddy field before rice

transplanting.
* and ** means significant at 5% and 1% levels by t-test, respectively.

Table 3. Yield and yield components of paddy rice as affected by phospho-gypsum fertilizer(PGF) application.

Site PGF' No. of grains Ripening ratio Brown rice yield Harvest index
m” % kg 10a"
Goh - 400.58 68.0 624 100
cneung + 383.13 810" 656 105"
- 173.67 81.8 720 100
Youngam *
+ 197.67 90.6 810 113
" Refer to Table 2.
* and ** means significant at 5% and 1% levels by t-test, respectively.
Ao g2 HISI k. Table 494 o] duje] Ao FREE ZAMANE A &8ty FAMIH R T
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Table 4. Dissolved chemical components of brown rice as affected by phospho-gypsum fertilizer(PGF) application.
Site PGF' Protein Amylose Fatty acid
%
Goh - 77 184 14.0
cneung + 78 184 143
v - 7.1 18.3 14.0
oungam
+ 7.7 18.4 14.0

" Refer to Table 2.
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Table 5. Change of physicochemical properties as affected by phospho-gypsum fertilizer (PGF) application in reclaimed paddy soil.

Goheung Youngam
PGE' 25 13 5 29 21 26 14 30 30 21

May Jun July July Aug May Jun Jun July Aug
pH - 7.30 7.18 6.99 7.09 6.46 6.92 7.04 7.21 6.79 741
(1:5,H20) + 7.01 6.72 7.08 7.33 6.12 6.95 6.80 7.33 6.65 6.91
EC - 0.96 0.34 0.40 0.56 0.43 0.83 0.72 0.45 0.74 0.68
(dsm" + 0.78 0.86 0.64 0.69 0.72 0.96 0.76 0.61 0.56 0.61
Av-S - 30.22 34.49 3343 33.54 22.97 9.12 8.25 4.45 8.02 1.48
(mgkg") + 36.37 36.56 35.04 40.11 40.66 14.81 11.12 547 9.01 3.08
oM. - 54 183 19.1 18.1 17.3 14.1 14.6 12.1 7.8 15.8
(gkg™") + 54 18.6 20.2 243 19.9 12.6 5.7 9.7 14.0 15.8
P20s - 18.63 1.98 146.2 1.98 100.6 0.38 0.32 4.63 30.16 33.53
(mgkg") + 16.57 1.65 178.8 1.65 144.18 0.36 0.31 4.66 28.82 4421
SiO2 - 163.8 112.5 165.6 1152 94.74 261.8 236.3 2994 190.7 124.9
(mgkg") + 180.0 120.6 1409 1214 82.45 285.3 256.9 330.2 187.4 100.4
T-N - 0.01 0.13 0.02 0.01 0.13 0.09 0.09 0.08 0.12 0.14
(gkg") + 0.06 0.14 0.02 0.00 0.15 0.10 0.10 0.11 0.19 0.07
K - 1.17 0.89 0.96 091 0.70 1.56 1.50 1.24 1.40 1.29
(cmol-kg')  + 1.20 0.95 0.93 0.85 0.73 1.53 1.56 1.83 1.24 1.40
Ca - 2.81 421 6.00 5.30 3.89 3.20 3.68 7.93 4.20 4.57
(cmol-kgh)  + 320 5.44 6.45 7.05 5.60 4.37 4.02 10.43 4.73 3.78
Mg - 3.14 2.96 352 3.54 324 4.78 4.74 6.49 5.71 491
(cmol-kg!)  + 294 276 3.13 3.15 2.90 4.65 4.59 4.03 5.36 4.76
Na - 4.07 1.28 1.80 2.13 1.84 4.16 332 4.94 3.84 3.55
(cmolkg) 3.58 1.78 1.39 1.96 1.99 3.88 343 3.95 3.14 3.65
CEC - 7.05 9.49 6.94 6.95 6.97 14.72 13.69 11.54 6.91 7.03
(cmol-kgh)  + 7.12 11.81 6.98 7.01 7.00 1531 14.33 12.01 6.92 7.00

" Refer to Table 2.
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Table 6. Variation of ESP and SAR as affected by phospho-gypsum fertilizer(PGF) application in reclaimed paddy soil.
Goheung Youngam
PGF' 25 13 5 29 21 26 14 30 30 21
May Jun July July Aug May Jun Jun July Aug
ESP - 57.79 25.04 25.87 30.59 28.39 28.25 24.27 24.10 52.62 50.47
(%) + 50.32 23.51 19.87 2791 26.45 2532 2393 21.50 45.36 5217
SAR - 233 1.56 1.62 1.68 1.72 2.39 231 253 257 226
+ 1.82 0.63 0.82 0.94 0.89 1.96 1.60 1.68 1.71 1.72
" Refer to Table 2.
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