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Effects of Customized Fertilizer Application on Rice Cultivation

Jong-Sik Lee*, Yo-Sung Song, Ye-Jin Lee, Hong-Bae Yun, and Jwa-Kyung Sung
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The importance of environment-friendly agriculture is being magnified as a new growth engine industry in
pursuit of low carbon, green growth policies. Since 2010, the Korean government has been promoting the
supply of customized fertilizers which were manufactured based on chemical properties of agricultural soils.
This aims focused to improve the efficiency of fertilizer used and to protect the agricultural environment. In
order to provide technical supports for pushing ahead with the environment-friendly agriculture policies, we
have estimated the effects of customized fertilization (CF) on growth and yield of rice and fertilizer reduction
compared to conventional fertilization (farm practice fertilization) and single-element fertilization. In rice
plant growth and rice yield, no statistically significant difference between the three fertilization treatments was
observed. The fertilizer reduction rate with CF compared to conventional fertilization of investigated farms
was on average 17%, which covered 6% through 33%. With split ratio, CF 70 reduced the amounts of fertilizer
ingredient by 5% compare to CF 50. This paper shows that the customized fertilizer application reduced the
amounts of fertilizer used in rice cultivation without decrease of yields.
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Table 1. The recommended fertilizer and chemical characteristics of soils at experimental plots.

) o ) Exch. Cations Avail. Customized fertilizer
Site Salinity oM Avail. P,Os .
Ca Mg SiO, Basal 70% Basal 50%
% g kg'1 mg kg'1 ---- cmol. kg'1 - mg kg'1
Reclaimed No. 16 No. 23
0.36 18 10 0.76 3.0 4.2 3
land 1 ? 7 ! (22-10-8) (16-10-8)
Reclaimed No. 18 No. 21
0.33 20 60 0.63 4.0 4.6 68
land 2 (21-13-9) (17-14-8)
No. 16 No. 23
H 1 2 4 1.04 . . 184
waseong 0.19 5 9 0 6.5 53 8 (22-10-8) (16-10-8)
No. 14 No. 20
i 1 2 191 22 4 1. 204
Uiseong 0.10 5 9 0 9 8 0 (26-12-8) (19-10-8)
Miryang 0.04 30 99 0.14 45 1.1 101 No. 9 No. 22

21-11-19) (16-10-11)
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Table 2. Leaf length and tiller number of rice plant at maximum tiller number stage.

Site Reclaimed land 1 Reclaimed land 2 Hwaseong Uiseong Miryang
cm

CF-basal 70’ 45.5a" (29a)’ 55.1n.s (22a) 64.9a (19a) 66.2b (17ab) 65.3a (15a)

CF-basal 50° 45.8a (29a) 55.3n.s (22a) 65.6a (19a) 65.9b (19ab) 65.4a (16a)

NPK 42.5a (24b) 54.8n.s (21a) 65.7a (19a) 68.1a (18ab) 65.3a (15a)

Non-treatment 36.5b (14c) 53.4n.s (15b) 55.7b (15b) 62.1c (15¢) 60.0b (12b)

"In the same column, significant differences at p=0.05 are indicated by different letters using Duncan’s multiple range test.
'CF-basal 70: customized fertilizer with 70% as basal application.

’CF-basal 50: customized fertilizer with 50% as basal application.

*The numbers in parentheses refer to tiller number.

Table 3. Nutrients contents of rice plant at maximum tiller number stage.

CF-basal 70' CF-basal 50 NPK Non-treatment
T-N P,0s K>O T-N P,0s K>,0 T-N P,0s K>0 T-N P,0s K0
%
Reclaimed land 1 2.04 0.83 2.46 2.10 0.80 2.38 2.25 0.82 2.46 2.30 0.85 2.36
Reclaimed land 2 1.87 0.72 3.38 1.63 0.70 3.40 1.78 0.73 3.80 1.88 0.75 4.08

Site

Hwaseong 1.87 0.79 4.60 1.87 0.79 4.69 2.16 0.77 4.61 1.90 0.73 4.14
Uiseong 1.16 0.76 3.43 1.17 0.75 3.40 1.36 0.76 3.48 1.15 0.74 3.46
Miryang 1.49 0.85 3.25 1.22 0.82 2.82 1.22 0.79 3.19 1.36 0.82 3.03

'CF-basal 70: customized fertilizer with 70% as basal application.
’CF-basal 50: customized fertilizer with 50% as basal application.
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Table 4. Yield of brown rice with treatments.

Treatment Reclaimed land 1 Reclaimed land 2 Hwaseong Uiseong Miryang
Yield Index Yield Index Yield Index Yield Index Yield Index
kg 10a” % kg 10a™ % kg 10a” % kg 10a™ % kg 10a” %

CF-basal 70’ 971a" 126 658n.s 101 921a 101 760c 98 777ab 104
CF-basal 507 832b 108 690n.s 106 88%a 98 814b 105 797a 107
NPK 770bc 100 652n.s 100 909a 100 772¢ 100 744ab 100
Non-treatment 682c 89 635n.s 97 757b 83 668d 87 575¢ 77
Farm practice 865b 112 667n.s 102 921a 101 900a 117 713b 96

In the same column, significant differences at p=0.05 are indicated by different letters using Duncan’s multiple range test

'CF-basal 70: customized fertilizer with 70% as basal application
*CF-basal 50: customized fertilizer with 50% as basal application
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Fig. 1. The amounts of fertilizer used and its reduction
ratio with treatments. (CF: customized fertilizer, FP: Farm
practice)
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Fig. 2. The amounts of fertilizer used and its reduction
ratio with customized fertilizer treatments. (CF 70: customized
fertilizer treatment with 70% as basal application, CF 50:
customized fertilizer treatment with 50% as basal appli-
cation)
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