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Abstract

The effect of type and amount of high quality organic fertilizers on growth and vyield of lettuce
was conducted under 2 x 3 factorial in CRD compared with the control. Seven treatments included
the combination between 2 types of high quality organic fertilizers (high quality organic fertilizer
FOR.1 (OF) and chicken manure (CM), with 3 rates of nitrogen applications (1, 2.5 and 5 g N/5 kg of
soil). The control was chemical fertilizer combined with cow manure at 1 g N/5 kg of soil. At the
same rate of 1 g N application, the results revealed that both OF and CM provided better soil
chemical properties compared with the control. Especially, the available phosphorus under OF and
CM treatments was 2 to 4 times higher than that of the control. For the growth and yield of lettuce,
there were no significant differences between the two types of high quality organic fertilizer on the
growth, fresh weight and dry weight of lettuce. However, all the measurements significantly increased
with the rise of the nitrogen applications. Considerably higher than that of the control, the yields of
lettuce were obtained at 2.5 and 5 g N applications of OF and CM, respectively. Related to the
lettuce product quality, the total phenolic compound was significantly decreased, whereas the nitrate
accumulation was remarkably increased with the raise of nitrogen applications. Comparison between
OF and CM treatments, and the control at the same nitrogen level, it was shown that the nitrate
accumulation in lettuce leaves under the control was higher than that under both organic treatments.
It appears that in order to obtain the quality products and reduce the risk of nitrate accumulation,
high-quality organic fertilizer is more suitable than chemical fertilizer, as it was seen in the
experiment where both organic fertilizers at 2.5 g N level can replace the 1 g N applications of

chemical fertilizer combined with cow manure.

Keywords: chemical fertilizer; high quality organic fertilizer; lettuce; nitrate; total phenolic compound
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Table 1 Chemical properties of organic fertilizers

High quality organic | Organic fertilizer by
Chicken manure
Parameters Cow manure* . fertilizer FOR.1 Fertilizer Act vol. 2
(e (OF)* (2550)
pH 7.40 8.60 8.50 -
EC (ms/cm) 3.15 8.15 4.82 <10
Organic matter (%) 54.61 25.95 25.43 220
Moisture (%) 16.53 21.12 10.32 <30
C:N ratio 20.31 8.85 6.41 <20:1
Total N (%) 1.56 1.70 2.30 210
Total P (%) 0.64 4.81 4.32 205
Total K (%) 0.91 2.39 1.78 205
Total Ca (%) 0.44 10.43 16.06 -
Total Mg (%) 0.35 3.15 2.01 -
*Samples were analyzed at central soil laboratory, Land Development Regional Office Zone 1,
Pathumthani.
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Table 2 Chemical properties of the experimental soil before and after treatments

Treatment® EC Organic Total N Available P
Fertilizer type N level s (ms/cm) matter (%) (%) (mg/kg)
Before treatment
6.20 0.19 3.46 0.17 31.00
After treatment
Control 1.0gN 6.90 0.28 3.47 0.26 48.35
OF 1.0gN 7.10 0.31 3.61 0.29 104.91
OF 25gN 7.30 0.30 3.65 0.30 171.27
OF 50gN 7.20 0.46 3.61 0.37 310.94
CM 1.0gN 7.30 0.37 3.65 0.25 188.34
CM 25gN 7.30 0.55 3.78 0.27 323.27
CM 50gN 7.10 0.85 4.68 0.44 499.28

*Samples were analyzed at central soil laboratory, Land Development Regional Office Zone 1

Pathumthani.
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Figure 1 The effect of type and rate of high

quality organic fertilizer on plant
length (A), leaf area (B), plant fresh
weight (C) and plant dry weight (D) of
lettuce. Vertical bars represent the
standard deviation (n=3). The same

letters are not significantly different

by DMRT (p=0.05).
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