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Abstract

The purpose of this research was to study the chemical properties of aerated compost
teas on growth and nitrate content of lettuce in hydroponics. The aerated compost teas
were prepared from each manure compost with water (compost and water ratio was
1 kg per 5 liters). The liquid used as compost teas were prepared as a nutrient solution
for lettuce in the hydroponics system with deep flow technique (DFT). The experimental
design was a completely randomized design (CRD) with 5 replications 5 treatments as
1) standard inorganic fertilizer (control) 2) mealworm waste compost tea 3) cricket frass
compost tea 4) vermicompost tea and 5) Chicken manure compost tea. The results
showed that the properties and nutrient content of the compost teas were related to
the type of compost and affect the growth and nitrate accumulation of lettuce. The

highest amount of nitrogen was found in cricket frass compost tea (970.85 mg/l). When
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the highest amount of phosphorus was found in mealworm waste compost tea (1,414.39
mg/L), no significant difference was found comparing the potassium content of both
compost teas (573.05 and 515.73 mg/|, respectively). The lettuce in standard inorganic
fertilizer had the highest fresh weight of lettuce (33.18 g¢/plant), but not statistically
different from that lettuce grown in mealworm waste and cricket frass compost tea (32.57
and 32.44 g/plant, respectively). In terms of nitrate accumulation, the nitrate content of
all treatments of lettuce was between 984-1,304 mg/ke. Lettuce grown in standard
inorganic fertilizer solution had the highest nitrate content and was statistically significantly
different from all treatments.

Keywords: Compost tea, mealworm waste, cricket frass, hydroponics
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Table 1 Chemical properties of the composts and compost teas
Compost o EC Humic acid  Germination E. coli
(mS/cm) (g/kg dw) index (%)  (CFU/ml)
Mealworm waste 7.08a 4.53a 3.27b 108.45 -
Cricket frass 7.14a 4.98a 3.18b 106.02 -
Vermicompost 6.82ab 3.01b 5.50a 10591 -
Chicken manure 6.69b 3.04b 2.93b 104.73 -
F-test *x *x ** ns -
CV% 3.37 5.26 10.41 6.95 -
Compost tea o EC Humic acid  Germination E. coli
(mS/cm) (mg/\) index (%)  (CFU/ml)
Mealworm waste 8.10a 2.84a 195.56b 84.32 ND
Cricket frass 8.28a 3.16a 181.44c¢ 83.80 ND
Vermicompost 7.33b 1.93b 246.28a 81.56 ND
Chicken manure 6.98b 1.21c 123.70d 82.47 ND
F-test *x *x ** ns -
CV% 4.29 5.48 13.76 8.52 -
Remarks: mean within the same column followed by the same letter indicated no statistical difference

by DMRT and ** indicated significant difference at P<0.01, ns=non-significant difference,
ND=Not detected
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Table 2 Macronutrient concentration of the composts and compost teas

Total N  TotalP  Total K Total Ca Total Mg Total S

Compost
g/kg
Mealworm waste  37.63b 34.25a 22.08a 669.73a 9.36a 3.94a
Cricket frass 43.07a 27.98b 20.75a 554.58b 8.59a 4.12a

Vermicompost 21.25c¢ 10.90d 6.63C 352.31c 5.94b 2.72b
Chicken manure 23.19c 22.43c 14.91b 256.52d 4.70c 3.05b

CV% 8.95 10.27 7.43 5.06 4.71 8.34

Available N Available P Available K  Available Ca  Available Mg  Available S

Compost tea
mg/L

Mealworm waste  884.54b  1414.39a 515.73a  590.07a  168.96a  79.80a
Cricket frass 970.85a 1104.65b 573.05a  488.21a  144.47a 77.53a
Vermicompost 501.26c  787.82c 49.84c  248.68b  54.25b 42.21c
Chicken manure  522.97c  793.53c  214.62b  302.31b  80.3db 56.47b

CV% 11.44 8.94 15.07 9.26 17.35 7.68

Remarks: mean within the same column followed by the same letter indicated no statistical difference

by DMRT and ** indicated significant difference at P<0.01

Table 3 Micronutrient concentration of the composts and compost teas

Total Fe Total Mn Total Cu Total Zn Total B

Compost
mg/kg
Mealworm waste  835.06a 223.83a 162.33a 196.90a 50.44a
Cricket frass 658.17b 207.83a 165.49a 212.453 47.93a
Vermicompost 16.09d 81.47c 12.25¢ 37.03c 5.81c
Chicken manure 443.19¢ 149.36b 155.91b 168.27b 39.50b
F-test *% *% *% . .

CV% 3.40 5.18 797 6.31 4.52
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Table 3 Micronutrient concentration of the composts and compost teas (Cont.)

Available Fe Available Mn Available Cu Available Zn Available B

Compost tea

mg/l
Mealworm waste 105.37a 76.84a 4.11a 39.49a 0.56a
Cricket frass 82.06b 69.33a 3.85a 42.71a 0.51a
Vermicompost 38.91d 14.20c 0.19¢ 0.95¢ 0.28c¢
Chicken manure 64.22¢ 39.56b 2.07b 22.62b 0.43b
F-test *% *% % *x *x
CV% 5.67 4.39 3.20 3.95 4.88

Remarks: mean within the same column followed by the same letter indicated no statistical difference

by DMRT and ** indicated significant difference at P<0.01

Table 4 Height of shoot, weight, chlorophyll and nitrate content of lettuce

Plant Weight Chlorophyll  Nitrate
Fertilizer height fresh dry (SPAD-  content
(cm)  (g/plant) (g/plant)  unit)  (mg/ke fw)
Inorganic fertilizer 17.05a 33.18a 1.20a 20.78 1,304a
Mealworm waste compost tea  15.63b 32.57a 1.243 19.65 1,129b
Cricket frass compost tea 15.61b 32.44a 1.21a 19.30 1,107b
Vermicompost tea 13.27c 28.93b 0.68b 18.63 984b

Chicken manure compost tea  13.34c 29.05b 0.69b 18.29 1,073b

CV% 591 4.73 1.05 3.82 10.36

Remarks: mean within the same column followed by the same letter indicated no statistical difference

by DMRT and ** indicated significant difference at P<0.01
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