KHON KAEN AGR. J. 48 (3): 639-650 (2020)./doi:10.14456/ka}.2020.59.

a Aa +H a ad a v :’ v | 4’
@ﬂﬁwaﬁumﬂﬂaumwuﬂmaq tazinwinIMnaemaJasumlas
FuUAAUIAZNANAAVDINTAN

Influence of organic fertilizers and bio-extracts on the change of

some soil properties and vegetable yields
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ABSTRACT: The objective of this study was to determine the influence of organic fertilizers and
bio-extracts on the change of some soil properties and vegetable yields (Okra, Chinese radish,
and Kale) under continuous growing in Sansai soil. An experiment was carried out in the farmer

field as 3x4 factorial in randomized complete block design (RCBD) with 3 replications. The first factor
was the bio-extracts ; 1) control, 2) earthworm compost tea, and 3) fish compost tea. The second
factor was organic fertilizers at the 2 tons/rai rate ; 1) control, 2) guano, 3) compost, and 4) chicken
manure. The results showed that organic fertilizers and bio-extracts significantly affected soil prop-
erties and vegetable yields (P<0.05). The application of organic fertilizers and bio-extracts caused
soil pH changes, increased content of organic matter, available phosphorus, exchangeable potas-
sium, and vegetable yields. The application of chicken manure showed highest yield of Okra
(2,099.6 kg/rai), and compost showed the highest yields of Chinese radish and Kale (1,191.0 and
684.4 kg/rai, respectively). While, the combination of guano and earthworm compost tea resulted
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in the highest percentage increases in Chinese radish yield (62.5%). The combination of compost
and fish compost tea resulted in the highest percentage increases in Kale yield (47.4%). The re-
sults indicate that the vegetable yield and variation of selected soil properties, specifically soil pH,
OM, total N, P, K, depended on the kind of organic fertilizer and bio-extract.

Keywords: organic fertilizers, bio-extracts, compost, soil properties
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Table 1 Some soil properties before the study.
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Properties

Analysis value

Interpretation”

pH (soil: H 0; 1:1) *
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Exchangeable Mg (mg/kg)®
Clay content (%) "

Texture

6.89 Neutral
14.5 Slightly low
0.72 -

130 Excessive
75 Adequate
1,192 High
100 Adequate
17.9 -
Loam -
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Table 2 Chemical properties of organic fertilizer and bio-extracts.

Earthworm Fish composttea Guano Compost Chicken

vermicompost manure
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Total N (g/kg) ¥ 0.1 5.2 10.1 21.1 19.7
Total P,O, (g/kg) Y _ 3.1 5.0 8.3 46.2
Total K O (g/kg) o 0.7 4.7 16.1 6.0 30.7
Total Ca (g/kg) ¥ _ 2.0 16.5 29.3 86.7
Total Mg (g/kg) ¥ 0.5 7.2 6.0 15.3

""1:2 ratio of organic fertilizer: water; ¥ Walkley and Black method; ¥ Kjeldahl method; “*Vanadomo-

lybdate method; * digested by conc. HNO3: HCIO4
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Table 3 The nutrient content of organic fertilizers applied at the 2 ton/rai rate.

Organic fertilizers Guano Compost Chicken manure
Total N (kg/rai) 32.3 67.5 63.0
Total P O, (kg/rai) 15.9 26.6 147.8
Total KZO (kg/rai) 51.5 19.5 98.2
Total Ca (kg/rai) 52.8 93.8 277.4
Total Mg (kg/rai) 23.0 19.2 48.9
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Table 4 Effect of organic fertilizers and bio-extracts on soil pH and organic matter after 3 crop

rotation.
Organic fertil- Soil pH OM (g/kg)
izers
Bio-extracts Mean Bio-extracts Mean
Control Earthworm Fish com- Control Earthworm Fish com-
compost tea post tea composttea  posttea
Control 7.71 7.80 7.72 7.74a 7.71 6.80 13.85 9.45b
Guano 7.24 7.31 7.50 7.35b 13.82 18.01 11.34 14.39a
Compost 7.73 7.52 7.50 7.58ab 14.27 16.52 11.70 14.16a
Chicken manure 7.50 7.84 7.51 7.62ab 12.67 17.03 11.31 13.67a
Mean 7.55 7.62 7.56 12.12b 14.59a 12.05b
CV (%) 14.8 11.53

Bio-extracts (B) ns

Organic fertiliz-
ers (O)

BxO ns

ns

ns = non-significant difference

*

= significant difference at p < 0.05

Mean within the same column followed by same lower case letters indicate non-significant differ-

ence at p < 0.05 by least significant difference (LSD)
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Table 6 Effect of organic fertilizers and bio-extracts on yield of Okra (kg/rai).

Organic fertilizers Bio-extracts Mean
Control Earthworm compost tea Fish compost tea

Control 1,274.6 1,082.6 1,5673.3 1,310.2c

Guano 1,562.7 1,823.9 1,797,3 1,128.9¢c

Compost 1,781.3 1,498.7 1,663.4 1,647.8b

Chicken manure 1,962.7 2,202.7 2,133.3 2,099.6a

Mean 1,645.3b 1,651.9b 1,791.8a

CV (%) 20.3

Bio-extracts (B) *

Organic fertilizers (O) *

BxO *

ns = non-significant difference, * = significant difference at p < 0.05

Mean within the same column followed by same lower case letters indicate non-significant difference
at p<0.05 by least significant difference (LSD)

Table 7 Effect of organic fertilizers and bio-extracts on yield of Chinese radish (kg/rai).

Organic fertilizers Bio-extracts Mean
Control Earthworm compost tea Fish compost tea

Control 1,173.3 1,013.3 746.7 977.8b

Guano 853.3 1,386.6 1,013.3 1,084.4ab

Compost 1,279.9 959.9 1,333.3 1,191.0a

Chicken manure 959.9 1,173.3 799.9 977.7b

Mean 1,066.6ab 1,133.3a 973.3b

CV (%) 18.6

Bio-extracts (B) *

Organic fertilizers (O) *

BxO ns

ns = non-significant difference , * = significant difference at p < 0.05

Mean within the same column followed by same lower case letters indicate non-significant
difference at p<0.05 by least significant difference (LSD)



648

unwNsEms 48 A1UM 3: 639-650 (2563)./doi:1 0.14456/kaj.2020.59.

Table 8 Effect of organic fertilizers and bio-extracts on yield of Kale (kg/rai).

Organic fertilizers Bio-extracts Mean
Control Earthworm compost tea Fish compost tea

Control 346.7 501.3 506.7 451.6bc

Guano 559.9 586.7 527.9 558.2b

Compost 506.7 799.9 746.7 684.4a

Chicken manure 453.3 479.9 293.3 408.8¢c

Mean 466.7¢ 591.9a 518.7b

CV (%) 17.6

Bio-extracts (B) *

Organic fertilizers *

(@)

BxO *

NS = non-significant difference, * = significant difference at p < 0.05

Mean within the same column followed by same lower case letters indicate non-significant dif-
ference at p<0.05 by least significant difference (LSD)
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