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Abstract

This research aims to study the potential of local organic fertilizers on the growth, yield, and
quality of shallots, to guide the choice of organic fertilizers as a substitute for chemical fertilizers in
the organic shallot production of Sisaket Province. This study consisted of five local organic fertilizers:
commercial organic fertilizer, dried cow manure, dried pig manure, dried chicken manure, and bio
compost, compared with chemical fertilizer (Control). The Randomized Complete Block Design;
RCBD was used as an experimental design with 4 replications. The plot size is 1x1.5 m°, and 48
plants/plot. Fertilizer application was divided into three phases; 1) at the soil preparation time, 2) 20
days after planting (DAPS) and 3) 45 DAPS. The results showed that dried chicken manure strongly
influences shallot’'s growth, yield, and quality, with 5.75 kg/plot or 3.99 tons/rai. Followed by dried pig
manure with 4.55 kg/plot or 3. 15 tons/rai. While chemical fertilizer yields only 4.32 kg/plot or 2.99
tons/rai. In addition, when evaluating economic returns, it was found that the use of all organic
fertilizers provides a net income of between 158,020-264,820 baht/rai, but chemical fertilizers provide
a net income per area of only 47,390 baht/rai. Therefore, as the results of this study show, in the
production of organic shallots, locally available organic fertilizers can be used as a substitute for

chemical fertilizers, especially dried chicken manure and dried pig manure.

Keywords: bio-compost ; manure ; growth ; yield ; economic benefit
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Table 1 Fertilizer type and application rates per rai

Treatments Time period
Soil preparation (kg/rai) 20 DAP (kg/rai) 45 DAP (kg/rai)
Chemical fertilizer” (Control) Cow manure (1,000 kg) Chemical fertilizer,; Chemical fertilizer,;
Chemical fertilizer; 15-15-15 (50 kg) 46-0-0 (20 kg) 15-15-15 (20 kQ)
Comercial organic fertilizer” 1,000 kg 500 kg 500 kg
Dried cow manure ” 4,000 kg 500 kg 500 kg
Dried pig manure * 4,000 kg 500 kg 500 kg
Dried chicken manure * 4,000 kg 500 kg 500 kg
Bio-compost ¢ 3,200 kg 500 kg 500 kg
Remark: " applied from farmer technique at Tambon Nongkaew, Kantrarom District, Sisaket Province

? applied from organic shallot production technique at Yangchoomnoi District, Sisaket Province
¥ applied from Santosa et al., 2015; Biratu et al., 2018; Dwipa et al., 2019

¢ applied from Lasmini et al., 2018

Table 2 Physical and chemical properties of organic fertilizers

Organic fertilizer Moisture  C/N ratio OM (%) pH EC N (%) P05 (%)  K,0 (%)
(%) (dS/m)

Comercial organic 9.15 13,5 42.68 7.9 5.49 1.83 3.32 412
fertilizer

Dried cow manure 15.35 13.2 16.15 7 0.81 0.71 0.76 0.31
Dried pig manure 8.99 12.2 41.81 7.7 1.26 1.99 10.59 1.15
Dried chicken manure 13.1 16.4 41.44 7.7 4.36 1.47 2.29 1.95
Bio-compost 6.86 25.3 30.32 7.5 1.49 0.7 0.94 2.05

Remark: Data were analyzed by the Land Development Department (Roi Et)
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Figure 1 Number of plants per till of shallot responses to organic fertilizer type

Remark: * Showed significantly different at p-value 0.05
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WEEK AFTER PLANTING
Figure 2 Number of leaves per till of shallot to organic fertilizer type
Remark: * Showed significantly different at p-value 0.05
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WEEK AFTER PLANTING
Figure 3 Plant height of shallot responses to organic fertilizer type
Remark: ** Showed highly significantly different at p-value 0.01
Table 3 The responses of shallot to organic fertilizer type for the number of bulbs per till, number of bulbs per

area, total fresh weight, total dry weight, and yield per rai

Treatments number of Yield per area (1.5 m?) Yield (kg/rai)
bulbs per till Number of bulbs Total fresh weight ~ Total dry weight (kg)
(kg)
Chemical fertilizer 7.38 340.50 ¢ 6.51 bcd 4.32 bc 2,993 bc
Comercial organic 7.54 402.00 b 6.15 cd 4.00 bc 2,777 bc
fertilizer
Dried cow manure 7.22 380.25 b 6.63 bc 4.21 bc 2,920 bc
Dried pig manure 7.83 418.00 ab 7.10 b 4.55Db 3,153 b
Dried chicken manure 7.66 462.00 a 8.80 a 5.75a 3,989 a
Bio-compost 7.76 391.25b 5.90d 3.95¢c 2,739 ¢
F-test ns ok o o ok
C.V. (%) 4.52 8.10 6.75 8.11 8.09

Remark: ** Showed highly significantly different at p-value 0.01
Means in the same column followed by the same letter are not significantly different
"Number of bulbs per till were collected from the randomized 16 tills per plot
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Table 4 The qualities of fresh shallot bulbs with responses to organic fertilizer type

Treatments Bulb Bulb width Bulb length Firmness Bulb color

weight (g) (cm) (cm) (kg/cm?) Red (X) Green (Y) Blue (2)
Chemical fertilizer 16.59 ¢ 343¢c 3.83a 28.50 b 15.16 ¢ 12.42d 11.82¢c
Comercial organic 14.86 ¢ 3.11d 3.62b 29.30 ab 18.70 a 15.29 ab 16.42 ab
fertilizer
Dried cow manure 15.15¢ 3.28 cd 347c 30.13 a 17.79 ab 13.84 bcd 15.59 b
Dried pig manure 20.03 ab 3.78 ab 3.91a 30.49 a 18.20 ab 14.41 abc 15.53 b
Dried chicken manure 21.68 a 3.92a 3.89a 29.28 ab 16.61 bc 12.80 cd 14.61Db
Bio-compost 18.49b 3.50 bc 3.77 ab 29.30 ab 19.73 a 15.85a 17.81 a
F-test o - . * - - -
C.V. (%) 6.53 5.49 2.62 2.86 7.32 8.36 9.52

Remark: *, ** showed significantly different at p-value 0.05, and 0.01, respectively

Means in the same column followed by the same letter are not significantly different
e —
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Dried pig manure Dried chicken manure Bio-compost

Figure 4 Leave, shoot, bulb, and root characters of shallot with responses to organic fertilizer type

Remark: A total of 16 shallot bulbs were arranged on paper size 49 x 65 cm’
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Table 5 The qualities of dried shallot bulbs with responses to organic fertilizer type

Treatments Bulb Bulb width Bulb length Firmness Bulb color

weight (g) (cm) (cm) (kg/cm?) Red (X) Green (Y) Blue (2)
Chemical fertilizer 12.38 ¢ 261b 3.32a 29.22b 20.05 15.99 12.83 ¢
Comercial organic 1214 ¢ 2.52 bc 2.79b 31.41a 21.76 18.01 15.87 a
fertilizer
Dried cow manure 12.15¢ 2.38¢c 292b 31.04 a 20.97 16.73 14.32 abc
Dried pig manure 13.68 b 2.53b 3.27 a 30.30 ab 21.31 17.10 16.01 a
Dried chicken manure 14.90 a 2.96a 347 a 29.18 b 2017 15.84 13.58 bc
Bio-compost 12.37 ¢ 2.38¢c 2.87b 30.75 a 22.04 17.54 15.29 ab
F-test x wox x o ns ns *
C.V. (%) 6.21 4.65 443 2.83 6.96 7.41 9.24

Remark: *, ** showed significantly different at p-value 0.05, and 0.01, respectively

Means in the same column followed by the same letter are not significantly different

o i i Bio-fertilizer
Chemical Commercial Dried cow Dried pig manure Dried chicken
fertilizer organic manure manure

fertilizer

Figure 5 Dry shallot bulbs with responses to organic fertilizer type
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163,860 waz 158,020 U wsials muansu atnglsfiniunisliiundsuyuiiuls 16,300 umsials Ardannisinems

26,100 Lsial3 sansiunuiasnnm 42,400 umstals 9el5 89,780 umsials uazaelians 47,390 umstals

Table 6 Costs and return of shallot production by differential organic fertilizers comparison with chemical fertilizer

list Chemical Chemical Dried cow Dried pig Dried chicken Bio-compost
fertilizer organic fertilizer manure manure manure

Cost

1. Variable Costs 16,300 19,300 20,300 20,300 20,300 20,300
1.1 Other variable COStSW 15,000 15,000 15,000 15,000 15,000 15,000
1.2 Fertilizer wages 500 500 1,500 1,500 1,500 1,500
1.3 Weed wages 400 3,000 3,000 3,000 3,000 3,000
1.4 Wages sprayed 400 800 800 800 800 800

insecticidal agents.

2. Agricultural material 26,100 39,000 34,000 34,000 34,000 40,800
costs
2.1 Other agricultural 21,000 21,000 21,000 21,000 21,000 21,000

. 2/
material costs

2.2 Fertilizer 3,100 15,000 10,000 10,000 10,000 16,800
2.3 herbicide 1,000 0 0 0 0 0
2.4 Fungicide and 1,000 2,000 2,000 2,000 2,000 2,000
Pesticide

2.5 Antagonist 0 1,000 1,000 1,000 1,000 1,000

microorganisms

Total costs 42,400 58,300 54,300 54,300 54,300 61,100
Return

1. Yield (kg/rai) 2,993 2,777 2,920 3,153 3,989 2,739

2. Price (bath/kg) 30 80 80 80 80 80

3. Income (bath/rai) 89,790 222,160 233,600 252,240 319,120 219,120
4. Net income (bath/rai) 47,390 163,860 179,300 197,940 264,820 158,020

Ramark: v Other variable costs include plow wages, soil preparation, harvesting, transportation, post-harvest management, etc.

o Orther agricultural material costs include bulbs for planting, straw, water, fuel, harvest, and post-harvest materials, etc.
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