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Effects of Application Amount of Organic Compound Fertilizer on Lettuce
Growth and Soil Chemical properties under Plastic film house
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ABSTRACT: The Project supporting organic fertilizer started in 1999 as a national policy. In farmhouse, over application
of mixed organic compound fertilizer(OC) caused salt accumulation in plastic film house soil. To replace inorganic fertilizer
with OC fertilizer, this study was investigated the effect of OC application on yield and soil chemical properties for
lettuce cultivation in plastic film house. The OC fertilizer was applied at SO(OC50+N50), 100(OC100), and 150(OC150)
% level of the basal amount of nitrogen fertilizer in soil testing recommendation. And these were compared to NPK(nitrogen,
phosphat, and potash fertilizer) and PK treatment. The yield of lettuce in OC100 was similar to that of NPK treatment.
In OC 50, 100 and 150 treatments, pH had a tendency to increase than that of NPK treatment. Nitrate nitrogen(NOs-N)
and electrical conductivity(EC) were similar to NPK treatment. These showed that nutrients from OC fertilizer were less
likely to accumulate in soil than NPK. Also, use efficiency of nitrogen in OC100 treatment were similar to NPK treatment.
These results suggest that OC application as the basal dressing at the 100% level could be best to prevent a nutrient
accumulation of soil and to increase the yield and commercial quality for lettuce.
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Table 1. Chemical Properties of Soil Used in this Study

Soi pH EC oM Avail.P,0s Exch.K NOs-N NH-N
(1:5H,0) (dsm”) (9 kg') (mg k")  (cmok kg")  (mg kg")  (mg kg”)

Plastic film house 7.0 2.04 21 371 0.11 26 12
soil
Optimum range for ¢ o <2.00 20~30 250450  0.40~0.60 50~200 -

lettuce cultivation+
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Fig. 1. Change of soil temperature and moisture under field experiment.
Table 2. Treatment Conditions Used in this Study (kg 10a™)
Basal dressing Top dressing
Treatment Organic compound fertilizer Inorganic fertilizer Inorganic fertilizer
Nitrogen Nitrogen Phosphate Potash Nitrogen Potash
(N) (N) (P205) (K0) (N) (K:0)
PK" 0 0 7.1 12.4 - 12.4
NPK 0 8.6 7.1 124 8.6 124
OC50+N50 43 43 6.3 124 8.6 10.0
OC100 8.6 0 5.4 124 8.6 10.0
OCI150 12.9 0 4.6 8.7 43 10.0
TN, P, K, and OC mean nitrogen, phosphate, potash fertilizers, and organic compound fertilizer, respectively.
F71EAL 3 28(3), 2020
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Table 3. Fresh Weight and Relative Yield Index of Lettuce According to Application Level of Organic Compound Fertilizer

Treatment Fresh weight (kg 10a™) Relative yield index ™ (%)
K" 3,058"" 58
NPK 5,280" 100
OC50+N50 4,820° 91
0OC100 5,174 93
OC150 4,641° 89

Results are the mean of 3 independent experiments.

TN, P, K, and OC mean nitrogen, phosphate, potash fertilizers, and organic compound fertilizer, respectively.
means separation within columns by Ducan’s multiple range test at 5% level of significance.
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Fig. 2. Changes of fresh weight of lettuce by time after application of organic compound fertilizer

from autumn of 2018 to spring of 2019.
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Table 4. Inorganic Nutrient Uptaken by Lettuce by Treatment of Organic Compound Fertilizer (kg 10a™)

Treatment TN T-P T-K
PK " 28.4°T 3.4 58.1°
NPK 46.9° 5.7° 96.0°
OC50+N50 36.1° 5.5% 83.7
0C100 38.5% 6.0° 94.1°
0C150 329 5.1° 87.8°

*N, P, K, and OC mean nitrogen, phosphate, potash fertilizers, and organic compound fertilizer, respectively.
Tmeans separation within columns by Ducan’s multiple range test at 5% level of significance.

Table 5. Chemical Properties of Soils by Treatment of Organic Compound Fertilizer at the Stage of Lettuce Harvesting

RN pH EC ) OM_1 AvaiI.P295 Exch.K_1 Nog-N_1 NHeN 1

(1:5H0)  (dS m") (9 kg') (mg kg™) (cmol kg") (mg kg™) (mg kg')
Pk’ 72°% 461° 24° 486" 0.15° 1.8° 74"
NPK 7.3 5.13° 25 490° 0.12° 5.12" 74
OC50+N50 7.5 4.65% 24 467" 0.09° 2.1° 6.7
0C100 7.3% 497 26" 464 0.10° 72° 7.0°
0C150 7.4° 498 25 435 0.09° 6.4° 6.3
Optimum range for 6.5~7.0 <2.00 20~30 250~400 0.40~0.60 50~200 -

lettuce cultivation'

*N, P, K, and OC mean nitrogen, phosphate, potash fertilizers, and organic compound fertilizer, respectively.
"Nmeans separation within columns by Ducan’s multiple range test at 5% level of significance.
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Use efficiency of nitrogen (%)
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Fig. 3. Use efficiency of nitrogen for of lettuce cultivated in plastic film house soil.

N, P, K, and OC mean nitrogen, phosphate, potash fertilizer, and organic compound

fertilizer, respectively.
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