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Effects on Application Time of Mixed Expeller Cake fertilizer in

Organic Farming Soil and Rice Yield

Moon, Young-Hun - Ahn, Byung-Koo - Lee, Gong-Joon - Seo, Kyoung-Won -

Ko, Do-Young - Choi, Seon-Wu + Kim, Jin—Ho - Choi, In-Young

The aim of this study was to solve the problem of yield loss causing the lag of
fertilizer efficiency after tiller stage, being originated by applying mixed expeller
cake fertilizer on three day before rice transplanting in organic rice farmers. The
mineralization degree of NH4-N of the mixed expeller cake fertilizer was increased
until 7 weeks at flooding condition, and so did NOs-N until 5 weeks at non-
flooding condition. The mineralization rate of nitrogen in paddy soil on 20 days
before rice transplanting was the highest by 0.85% on 20 days before the trans-
planting treatment. The properties of yields during the harvest period have no
difference with application time of the mixed expeller cake fertilizer, except soil
organic matter. The plan length, culm length and panicle length were the longest
on 20 days before rice transplanting. Also, the number of tiller, ripening rat and
1,000 grain weight were the highest on 20 days before rice transplanting, and
thereby the yield of white rice were increasing by 9% on 20 days before rice
transplanting compared with that of 3 days before rice transplanting. The whiteness
values of the rice and amylose content made no difference, but the value of
protein and palatability were the same between 20 days and 30 days treatment. In
the conclusion, the relationship between rice yield, its quality and application time
of the mixed expeller cake fertilizer has showed that the suitable time of applying
it reveals 21.3 days before rice transplanting.
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Table 1. Selected chemical properties of soil in the experimental field
Hem pH OM | Avail. P,O; Exch. Cation (cmol/ke) Avail. SiO;
(1:5) (g/ke) (mg/kg) K Ca Mg Na (mg/kg)
Before planting 6.1 25 96 0.29 5.2 1.7 0.08 159
Optimal range | 5.5~6.5 | 20~30 80~120 | 0.2~0.3 | 5.0~6.0 | 1.5~2.0 - 157<
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Table 2. Chemical components of mixed expeller cake fertilizer used

OM (%) T-N (%) P,0s (%) K20 (%) CN

71.2 4.1 2.1 1.1 17.3
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Fig. 1. N-mineralization of mixed expeller cake fertilizer in flooding (A) and non-flooding
(B) conditions.
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3L THON et al., 1971; Cho et al., 2009).

Table 3. N-mineralization in paddy soil on 20 days after rice transplanting

Treatment OM T-N NH;-N NOs-N N-mineralization rate™
(DBT) (g/kg) (%) (mg/kg) (mg/kg) (%)
3 212" 0.218a 3.8b 5.6b 0.43
10 22a 0.210a 4.5b 11.4a 0.76
20 23a 0.219a 6.9a 11.8a 0.85
30 22a 0.212a 5.8a 11.1a 0.80

"DBT: days before rice transplanting.
™ N-mineralization rate = (NH4-N + NOs-N) / T-Nx100
™ Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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Table 4. Soil chemical properties responds to treatment time of mixed expeller cake
fertilizer at rice harvesting time

Trea tmgn ¢ pH oM Ap\zlal Exch. cations (cmol/kg) As\llglzl T-N NOs-N
(DBT) (1:5) | (gkg) (mgke) | K Ca | Mg | Na | (mgke) (%) | (mg/kg)
3 6.0a" | 23a 92a | 027a| 5.1a | l4a | 0.09a | 145a 0.15b 44a
10 6.0a 22a 85ab | 0.26a | 5.1a 1.3a | 0.07a 147a 0.17a 43a
20 6.1a 2la 80b | 025a| 5.0a | 1.3a | 0.08a| 153a | 0.18a 40a
30 6.1a 22a 80b | 026a| 5.0a | l.4a | 0.07a | 150a | 0.14b 40a

"DBT: days before rice transplanting.
* Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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Table 5. Nutrient contents of rice leaves on 30 days after rice transplanting responds to
the treatment time of mixed expelled cake fertilizer

Treatment N P:0s K0
(DBT") %, dw)

3 2.83a" 0.51a 3.09a

10 2.90a 0.54a 3.17a

20 2.97a 0.56a 321a

30 2.96a 0.55a 3.20a

"DBT: days before rice transplanting.
* Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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Table 6. Rice growth responds to the treatment time of mixed expelled cake fertilizer

Treatment Plant length (cm) No. of tiller (ea/plant) Culm length |Panicle length
(DBT') 30 DAT™ 60 DAT 30 DAT 60 DAT (cm) (cm)
3 4872 83.3b 15.1a 15.9a 74.6b 22.4b
10 49.8a 84.6b 15.9a 16.1a 75.2b 22.9b
20 51.6a 86.7a 16.4a 16.9a 76.9a 23.8a
30 50.2a 84.8b 16.2a 16.3a 75.7b 23.1ab

"DBT: days before rice transplanting.
" DAT: days after rice transplanting.
" Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).

A5 Tl IFIEHE AR H7HD 5 Sl= SPAD @& ©ld 30, 60, 1002

7914 Hi= vkel Zo] 60L7HA = AFol 7t fIlT o] 100+ =
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AR 22 FEOIAN, Fghe vius Ry 7l 394 A7t 7P S

Table 7. Changes of chlorophyll contents in rice leaves responds to treatment time of
mixed expelled cake fertilizer

Treatment Chlorophyll contents (SPAD)
(DBT") 30 DAT™ 60 DAT 100 DAT
3 3772 35.2a 23.6b
10 37.9a 35.7a 24.1b
20 38.3a 35.9a 26.6a
30 38.1a 35.6a 24.9b

"DBT: days before rice transplanting.
" DAT: days after rice transplanting.
™ Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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Table 8. Yield components of rice responds to treatment time of mixed expeller cake
fertilizer at harvesting stage

Treatms:nt No. of tiller | Ripening rate | 1,000 grain | Perfect grain Yield Yield
(DBT) (ea/plant) (%) weight (g) (%) (kg/10a) index
3 10.9a™ 93.6 27.0 94.7 508¢c 100

10 11.0a 93.8 273 96.4 522b 103

20 11.3a 94.3 27.4 96.8 554a 109

30 11.1a 94.0 27.2 96.7 535ab 105

"DBT: days before rice transplanting.
* Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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Fig. 2. Relationship between rice yield and treatment time of mixed expelled cake fertilizer.
DBT: days before rice transplanting.
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Table 9. Chemical properties and palatability of white rice responds to treatment time of
mixed expelled cake fertilizer

Treatm?nt Whiteness Amylose Protein Palatability
(DBT") (%) (%) (Toyo-value)
3 38.2a" 18.2a 6.1a 70.5b
10 37.7a 18.3a 6.0a 72.2b
20 39.1a 18.5a 5.7ab 74.5a
30 37.8a 18.2a 5.4b 74.3a

"DBT: days before rice transplanting.

* Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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