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Effects of management methods and types of nitrogen fertilizers on
production, fruit quality and nitrogen use efficiency of pineapple
grown on Tha Yang Soil Series
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ABSTRACT: An experiment aimed to evaluate the effects of management methods and types of nitrogen fertilizers
on production, fruit quality and nitrogen use efficiency (NUE) of pineapple grown on Tha Yang Soil Series was car-
ried out. A completely randomized design with five replications was used. Treatments comprised of 1) control (no
nitrogen fertilizer), 2) urea fertilizers applied by using site-specific fertilizer management (SSFU), 3) ammonium
sulfate fertilizer applied by using site-specific fertilizer management (SSFA) and 4) fertilizer applied with respect
to farmer’s practice (F). Data associated with plant heights and widths at 2, 4, 6 and 8 months, and fruit lengths and
perimeters at 10, 11 and 12 months were recorded. The nitrogen use efficiency of pineapple at 7 months of age was
determined. Fruit were harvested at 12 months of age, and subjected to chemical analysis. The results showed that
the average plant height at 8 months of the SSFA pineapples was the highest (p<0.05). The treatments had no effects
on plant widths (p>0.05). The average weight of fresh fruits of the SSFA did not differ from the SSFU, but both were
greater than the F and the control (p<0.05). There was no significant effects of the treatments on pH, soluble solids
and vitamin C contents of the fruits (p>0.05). The SSFA pineapple had NUE percentage similar to the SSFU, but both
were greater than the F (p<0.05). However, physiological NUE of the SSFA was greatest (p<0.05). In conclusion,
when production, fruit quality and NUE traits of pineapples grown on Tha Yang Soil Series are targeted, ammonium

sulfate fertilizer with site-specific fertilizer management is recommended.
Keywords: Pineapple, Nitrogen fertilizer, Site-specific fertilizer management
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Table 1 Physical and chemical properties of soil used in the experiment.

Items Values Interpretation
pH (soil: water =1:1) 4.63 Strong acid
Electro conductivity (ECe; dS/m) 0.65 Low salinity
Organic Matter (%) 0.52 Low
Organic Carbon (%) 0.30 -
Available phosphorus (mg/kg) 6.39 Low
Exchangeable potassium ( mg/kg) 109 High
Exchangeable calcium ( mg/kg) 502 High
Exchangeable magnesium ( mg/kg) 74 Medium
Total nitrogen (%) 0.04 Very low
Extractable sulfur (mg/kg) 48 -
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Table 2 Total quantity of fertilizers applied to the treatments.

Treatments Nutrients (kg/ rai)
Nitrogen P O6 KZO
1. Control - - -
2. SSFA 70 34 33
3. SSFU 70 34 33
4. F 45 7.5 30
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Figure 1 Effects of different fertilization managements on plant height (cm) at different ages (month) after

pineapple planting (ns = non-significant difference and * = p<0.05).
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Plant width {cm}
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ns ns

Age after planting (month)

Figure 2 Effects of different fertilization managements on plant width (cm) at different ages (month) after

pineapple planting (ns = non-significant difference).
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Table 3 Effects of different fertilizer managements on lengths and perimeters of pineapple fruits.

Treatments

Age (months) SEM p-value
C SSFU SSFA F

10" month
Plant height (cm) 5.72° 71417 10.52° 5.29° 0.87  0.0083
Plant width (cm) 17.53% 19.58%° 24.08° 16.17° 1.76  0.0500
11" month
Plant height (cm) 7.88° 11.25% 12.21° 9.17" 0.62  0.0032
Plant width (cm) 24.11° 30.25% 32.72° 26.00° 147  0.0093

Means with different superscripts in the same row refer to statistical differences
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Table 4 Effects of different fertilizer managements on yield and chemical composition of pineapple fruits.

Treatments
Month SEM p-value
c SSFU SSFA F

Fresh fruit weight (g/fruit™) 557.50° 1,115.00"°  1,342.50° 927.50° 68.17  0.0001
Dry fruit weight (g/fruit™) 65.25° 125.25% 155.00° 107.50°  10.52  0.0014
pH 3.51 3.47 3.49 3.34 0.07 ns
Soluble solids (°brix) 12.21 13.20 14.15 13.65 0.87 ns
Citric acid (%) 1.07 1.04 0.99 1.09 0.09 ns

Means with different superscripts in the same row refer to statistical differences
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Table 5 Effects of different fertilizer managements on nitrogen contents and nitrogen use efficiencies of

pineapple plants.

Treatments
SEM p-value
C SSFU SSFA F
Nitrogen (%) 0.50° 0.77° 1.12° 0.82° 0.03 <0.0001
Fertilizer nitrogen use efficiency (%) - 20.92°  19.65° 11.92° 1.90 0.0001
Physiological nitrogen use efficiency - 7.40° 12.77° 4.55° 0.85 0.0005

(kg product/kg N)

Means with different superscripts in the same row refer to statistical differences
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