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Physicochemical Properties of Mixtures with Mixed Organic Fertilizer
and Various Organic Sources and Their Influences on
Growth of Two Leaf Vegetables
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ABSTRACT: This study was conducted to evaluate the properties of mixtures of mixed organic fertilizer (MOF) and
various organic sources such as livestock manure compost (LMC), dried compost of poultry manure (CPM), dried food
waste powder (FWP) and amino acid by-product fertilizer (ABF) and their influences on growth of lettuce and Chinese
cabbage. The content of N, P,Os and K,O of mixture of MOF, LMC and FWP (MLF) was 3.6~3.9%, 2.1~2.2% and
1.3~1.4%, respectively. Lettuce dry weight of MLF3 treatment blending with MOF (60%), LMC (10%) and FWP (30%)
was increased by about 29% than that of MOF. The content of N, P,Os and K,O of mixture of MOF, CPM, FWP and
ABF (MCFA) was 4.5~4.7%, 1.7~1.9% and 1.3~1.4%, respectively. Compared to MOF, growth factors of lettuce and Chinese
cabbage in the MCFA treatments were not significantly deferent. These results indicated that MLFs and MCFAs, the
mixtures of respectively organic sources and MOF, could be applied as orgnic fertilizer in the cultivation of lettuce and
Chinese cabbage, and were expected that LMC and ABF might be used as another sources of organic fertilizer.

Keywords: Amino acid by-product fertilizer (ABF), Dried compost of poultry fertilizer (CPM), Dried food waste powder (FWP),
Livestock manure compost (LMC), Sources of organic fertilizer
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Table 1. The Properties of Organic Fertilizers Composting Poultry

Fertilizers or W.C. O.M. N P,05 K;0 Sum of N, P,0s and K;O
Materials" (%)

MOF 13.2 76.2 4.5 24 1.2 8.1

LMC 43.2 44.5 1.5 0.8 1.1 34

CPM 19.5 57.1 4.1 1.9 1.9 7.9

FwWP 13.6 72.2 3.9 1.7 1.1 6.7

ABF 449 41.8 5.4 0.1 2.8 8.3

) MOF, LMC, CPM, FWP and ABF represent mixed organic fertilizer, livestock manure compost, composting poultry manure, dried food waste
powder and amino acid by-product fertilizer, respectively. Organic fertilizers using for experiment 1 was blended as follows.

Table 2. Soil Chemical Properties Used in This Experiment

Av Exchangeable cation
pH EC TN oM CEC
-P20s K Ca Mg Na
(1:5) (ds/m) (9/kg) (mglkg) (cmol*/kg)
6.9 0.85 3.1 58.1 491 0.9 10.3 4.3 0.8 17.4
F71EA-EE} 20(1), 2021
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Table 3. The Properties of Mixture of Mixed Organic Fertilizer (MOF), Composting Poultry Manure (CPM) and Dried
Food Waste Powder (FWP)

Fertiizers” W.C. oM. N P20s K0 NaCl Sum of N, P,Os and K;O
(%)
MLF1 21.53% 65.1a 3.7a 2.2a l.4a 0.4b 7.3a
MLE2 19.5a 65.9a 3.6a 22a 1.3a 0.6ab 7.1a
MLEF3 17.2a 67.7a 3.9a 2.1a 1.4a 0.8a 7.4a
Guideline® - 60 over 7.0 over

Y MLF1: MOF 60% + LMC 30% + FWP 10%; MLF2: MOF 60% + LMC 20% + FWP 20%; MLF3: MOF 60% + LMC 10% + FWP 30%.
? Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.
% Guideline qualified organic fertilizer from RDA represent that of mixed organic fertilizer.

7128, 29(1), 2021



&5eo) vl Sl A%k
o] 8-S XA THTable 4). A PFE F EoF3}

t 439] pH, EC, T-N, OM, K, Ca*',
Mg*, Na* & 717} pH 6.7~7.0, 0.83~0.91 dS/m,
3.0~3.4 g/kg, 60.3~65.7 g/kg, 0.9~1.0 cmol /kg, 9.8~11.5
cmol /kg, 4.3~4.5 cmol'/kg, 0.8~1.0 cmol'/kge] H<]
g, wiFoA= 42 pH 6.8~6.9, 0.79~0.89 dS/m,
3.0~3.5 g/kg, 57.6~62.8 gkg, 0.9~1.0 cmol'/kg, 9.4~11.2
cmol /kg, 4.1~4.6 cmol'/kg, 0.8~0.9 cmol'/kge] H<]
& Uerigla, 2 A2t Fd el A EA
o g oAl AfolE UERNA] ghoktt. 5ol Al

MLF #2] & Fxjg]7tef vjla e o, Al
Aow FoARl ApolE YERA F3kaL, AT, 4
A 9 Aess L Adss2 g7 4 =
Aol A FTletATh izt viud o, |
= MLF1 A+ 2 MLR2 A2 7= BAROZ &
oA Q1 Zpol & YERNA] 4%, MLF3 A 2]+ o
TR st 94, 9% 2 e =
T BAFCE FoHQl Aolg YRR ot
1R 5o Ffol WE A1 Aol IS
T AAG AEFS MLF1 A2+ L MLF2 *&+
oAl FAXLSE FolHRl AolE YERNA| &k,
MLF3 Agl7+= tiz&7Hu 29% S7Fsk3dth

Table 4. The Growth of Lettuce and Chinese Cabbage after Applying Mixture of Mixed Organic Fertilizer (MOF), Composting
Poultry Manure (CPM) and Dried Food Waste Powder (FWP)

T 9 Chlorophyll No of leaves Leaf length Leaf width Fresh weight Dry weight
reatments 5
(mg/100cm?) (ealplant) (cm) (g/plant)
Lettuce (L. sativa)
NF 2.6a” 6.5¢ 9.3b 3.9b 3.5b 0.40d
Control 2.7a 17.2a 24.0a 13.2a 72.9a 5.12bc
MLF1 2.8a 17.0ab 22.6a 13.1a 63.4a 4.62¢
MLEF2 2.7a 19.0ab 22.5a 13.2a 75.5a 5.76b
MLEF3 2.8a 19.3b 21.1a 18.1a 74.9a 6.63a
Correlation®
CPM 0.333 0314 -0.509 -0.428 -0.269 -0.807"
FWP -0.333 0.314 -0.509 0.428 0.269 0.807"
N content 0.046 0.062 -0.516 0.469 -0.081 0.529
Na content -0.005 0.431 -0.614* 0.370 0.100 0.650"
Chinese cabbage (B. campestis)
NF 2.9a 7.8b 9.7b 4.3b 5.2b 0.68b
Control 3.0a 17.8a 21.8a 11.2a 52.4a 5.19a
MLF1 2.9a 19.3a 22.8a 12.0a 55.1a 5.29a
MLEF2 2.7a 18.5a 23.0a 11.5a 57.3a 5.49a
MLEF3 2.9a 17.3a 21.8a 11.2a 50.2a 5.15a
Correlation
CPM -0.034 -0.016 0.195 0.040 0.042 -0.281
Fwp 0.034 0.016 -0.195 -0.040 -0.042 0.281
N content 0.259 0.025 -0.308 0.026 -0.230 0.053
Na content -0.251 0.053 0.087 0.097 0.040 0.178

Y Treatments were as follows. NF: non-fertilizer; Control: MOF; MLF1: MOF 60% + CPM 30% + FWP 10%; MLF2: MOF 60% + CPM 20% -+
FWP 20%; MLF3: MOF 60% + CPM 10% + FWP 30%. These organic fertilizers were applied 600 kg/10a before 15 days planting lettuce

and Chinese cabbage.

? Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.

3 Correlation coefficient between each material such as CPM, FWP, N content and Na content and each growth factor such as chlorophyll
content, leaves number, leaf width, leaf length, fresh weight and dry weight (n=11).

* and ** represents significant at the 0.05 and 0.01 probability level by correlation coefficient.

J. of KORRA, 29(1), 2021
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Table 5. The Properties of Mixture of Organic Fertilizers with Mixed Organic Fertilizer (MOF), Composting Poultry Manure
(CPM), Dried Food Waste Powder (FWP) and Amino Acid By-Product Fertilizer (ABF)

Fertlizers! W.C. o.M. N P,05 K,0 NaCl Sum of N, P,Os and K,O
(%)

MCFA1 18.1a? 66.52 4.7a 1.92 1.32 0.82 7.9a

MCFA2 19.0a 64.5a 4.6a 1.9a 1.4a 0.9a 7.9a

MCFA3 19.7a 62.6a 4.5a 1.7a 1.3a 1.0a 7.5a

Guideline® - 60 over 7.0 over

Y MCFAL: MOF 45% + CPM 30% + FWP 15% + ABF 10%; MCFA2: MOF 35% + CPM 40% + FWP 15% + ABF 10%; MCFA3: MOF

25% + CPM 50% + FWP 15% + ABF 10%.

? Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.
% Guideline qualified organic fertilizer from RDA represent that of mixed organic fertilizer.

F71EA- 3 29(1), 2021
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Table 6. The Growth of Lettuce and Chinese Cabbage after Applying Mixture of Mixed Organic Fertilizer (MOF), Composting
Poultry Manure (CPM), Dried Food Waste Powder (FWP) and Amino Acid By-Product Fertilizer (ABF)

T 0 Chlorophyll No of leaves Leaf length Leaf width Fresh weight Dry weight
reatments 5
(mg/100cm®) (ealplant) (cm) (9/plant)
Lettuce (L. sativa)
NF 2.2c7 18.3b 18.3b 10.7¢ 46.7d 6.01d
Control 2.6ab 23.2b 20.7ab 12.4ab 89.9b 9.67a
MCFAL1 2.9a 26.7a 22.3a 13.3a 108.9a 9.88a
MCFA2 2.6b 24.0b 21.7a 12.0b 86.3bc 8.65b
MCFA3 2.8a 23.3b 19.6ab 11.6bc 734c 743¢
Correlation®
CPM -0.733" -0.870" -0.602 -0.686" -0.905™ -0.980™
MOF 0.733" 0.870" 0.602 0.686 0.905™ 0.980"
N content 0.777" 0.838™ 0.617 0.661" 0.887" 0.976™
Na content -0.733" -0.870™ -0.602 -0.686" -0.905™ -0.980™
Chinese cabbage (B. campestis)
NF 2.7¢ 11.0c 13.5¢ 6.2b 10.0b 1.23b
Control 3.1a 19.7ab 26.9b 13.0a 65.3a 4.53a
MCFAL1 2.9bc 20.7a 27.8ab 13.5a 70.1a 4.80a
MCFA2 3.0ab 20.0a 29.0a 13.4a 71.8a 4.61a
MCFA3 3.0abc 18.3b 28.2ab 13.1a 69.2a 4.42a
Correlation
CPM 0.336 -0.764" 0.181 -0.264 -0.088 -0.554
MOF -0.336 0.764" -0.181 0.264 0.088 0.554
N content -0.308 0.778" -0.132 0.267 0.111 0.550
Na content 0.336 -0.764" 0.180 -0.264 -0.088 -0.554

D Treatments were as follows. NF: non-fertilizer; Control: MOF; MCFA1: MOF 45% + CPM 30% + FWP 15% + ABF 10%; MCFA2: MOF
35% + CPM 40% + FWP 15% + ABF 10%; MCFA3: MOF 25% + CPM 50% + FWP 15% + ABF 10%. These composting organic fertilizers
were applied 600 kg/10a before 15 days planting lettuce and Chinese cabbage.

? Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.

3 Correlation coefficient between each material such as CPM, MOF, N content and Na content and each growth factor such as chlorophyll
content, leaves number, leaf width, leaf length, fresh weight and dry weight (n=8).

* and ** represents significant at the 0.05 and 0.01 probability level by correlation coefficient.
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