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Influence of Bio-extracts on Plant Nutrient Release from Rice Straw
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Abstract

The objective of this study was to determine the influence of bio-extract types, concentration,
and proportion of straw to bio-extracts on the changes and releases of plant nutrients from rice straw.
The experiment was conducted in a 3x3x2 factorial organized in a CRD with 3 replications. The first
factor was the bio-extract; 1) fish bio-extract (BF), 2) pineapple bio-extract (BP), and 3) microbial activator
PD2 (BM). The second factor was bio-extract concentrations; 1) stock (C1), 2) 10x dilution (C2), and 3)
15x dilution (C3), and the third factor was rice straw to bio-extract ratio; 1) 1:10 (R1) and 2) 1:25 (R2)
w/v. The treatments were incubated at room temperature for 12 weeks. The results showed that the
bio-extracts, concentration of bio-extracts, and rice straw to bio-extract ratios were significantly influenced
on the changes and released of plant nutrients from rice straw (p<0.05). The BFC1R1 treatment showed
the highest content of total nitrogen in incubated straw and solution (1.96% and 0.40%), BFC2R1 and
BFC2R2 showed the highest content of total phosphorus (2.16% and 0.11% in incubated straw and
solution) and calcium (0.11% in solution). The BMC1R1, BMC2R2, BMC1R2, and BMC2R1 showed the
highest content of total potassium, calcium, and magnesium in incubated straw and solution. The

results indicate that the efficiency of straw degradation and plant nutrient release depend on the bio-
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extracts, concentration of bio-extract, and straw to bio-extract ratio. The best treatment for straw
compost production is the fish bio-extract with 1:10 of straw to bio-extract proportion for 12 weeks of
compost, that contain largest amount of N and P.

Keywords: Bio-extracts, plant nutrients released, rice straw
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Table 1 Properties of bio-extracts and organic materials.

Bio-extract Organic material
Properties Microbial
Fish Pineapple Rice straw Pineapple
Activators PD2

pH 3.21 4.19 4.15 - -
EC (dS/cm) 14.06 2.56 19.60 - -
OM (%) 12.11 4.48 10.81 - -
C:N ratio 19.77 297.14 49.07 236 235
Total-N (%) 0.36 0.009 0.13 0.21 0.24
Total-P (%) 0.63 0.002 0.03 0.03 0.10
Total-K (%) 1.09 0.05 0.90 8.18 1.53
Total-Ca (%) 0.88 0.32 0.03 0.27 0.32
Total-Mg (%) 0.33 0.01 0.28 3.97 0.34
Moisture (%) - - - 12.22 85.05
Citric acid (%) 2.40 2.61 1.28 - 2.61
Lactic acid (%) 3.25 4.38 2.12 - 4.38
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Table 2 Influence of bio-extracts on the changes of plant nutrients in rice straw after 12 weeks incubation

Total-N Total-P Total-K Total-Ca Total-Mg
Treatments

(%) (%) (%) (%) (%)
Bio-extract types (A)
Fish (BF) 1.49° 1.11° 2.46° 6.43° 1.0°
Pineapple (BP) 0.90° 0.90° 1.50° 0.80° 0.46"
Microbial Activators PD2 (BM) 1.09° 0.21° 2.95° 1.93° 1.27°
Bio-extract conc. (B)
stock (C1) 1.32° 0.88° 3.42° 4.25° 1.38°
-10 (C2) 1.13° 0.61° 2.36" 2.43° 0.86°
-15(C3) 1.03° 0.71%® 1.12° 2.46° 0.49°
Rice straw: Bio-extract (C)
1:10 (R1) 1.18 0.81 2.59° 3.79° 1.10°
1:25 (R2) 1.14 0.67 2.01° 2.31° 0.72°
F-test
A * * * * *
B * * * * *
C ns ns * * *
A X B * * * * *
Ax C ns ns ns * ns

AxBxC
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Table 2 Influence of bio-extracts on the changes of plant nutrients in rice straw after 12 weeks incubation

(Cont.)
Treat . Total-N Total-P Total-K Total-Ca Total-Mg
reatments

(%) (%) (%) (%) (%)
BFC1R1 1.96° 2.16° a4.67° : 2.12°
BFC1R2 1.40" 0.30° 2.59% 2.67° 0.58%"
BFC2R1 1.42 0.28° 2.43%" 2.58% 0.58%
BFC2R2 1.53° 1.29° 2.61% 6.54° 0.91%
BFC3R1 1.22¢ 1.36" 1.25" 7.10° 1.17¢
BFC3R2 1.40% 1.25° 1.18" 4.45° 0.63%
BPC1R1 1.01° 1.29° 2.39%f 1.29% 0.48%
BPC1R2 1.01° 1.15% 2.11¢ 0.91¢ 0.90%
BPC2R1 0.90¢ 1.09° 1.95% 0.83¢ 0.97%
BPC2R2 0.68° 0.66% 1.02" 0.77¢ 0.23
BPC3R1 0.78" 0.48° 0.77" 0.50¢ 0.09
BPC3R2 1.01° 0.74%% 0.75 0.50¢ 0.09
BMC1R1 1.46° 0.19 5.79° 3.78° 3.27°
BMC1R2 1.06% 0.22 2.97¢ 1.66% 0.91%
BMC2R1 0.90¢ 0.21" 2.62% 1.36" 0.66™
BMC2R2 1.34" 0.16f 3.51° 2.50% 1.80"
BMC3R1 0.95¢ 0.21" 1.44%" 1.44°% 0.56%"
BMC3R2 0.80" 0.24 1.36" 0.77¢ 0.40%
CV. (%) 9.46 35.37 14.06 21.72 44.74

Remarks:  * = Significantly different at p<0.05; ns = Nonsignificant; Means in each column followed by different
letters indicate significant differences using DMRT (Duncan’s new multiple range test) at p<0.05

Table 3 Influence of bio-extracts on plant nutrient release from rice straw to solution

Total-N Total-P Total-K Total-Ca Total-Mg
Treatments
(%) (%) (%) (%) (%)

Bio-extract types (A)
Fish (BF) 0.14° 0.04° 0.48° 0.02° 0.03°
Pineapple (BP) 0.01° 0.005° 0.13° 0.01° 0.005°
Microbial Activators PD2 (BM) 0.09° 0.009° 0.55° 0.03" 0.15°
Bio-extract conc. (B)
Stock (C1) 0.12° 0.02° 0.58° 0.02° 0.07°
-10 (C2) 0.11° 0.03 0.47° 0.03° 0.10°

-15(C3) 0.02° 0.006° 0.11° 0.01° 0.01°
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Table 3 Influence of bio-extracts on plant nutrient release from rice straw to solution (Cont.)

Total-N Total-P Total-K Total-Ca Total-Mg
Treatments
(%) (%) (%) (%) (%)
Rice straw: Bio-extract (C)
1:10 (R1) 0.09 0.02 0.42° 0.02 0.05°
1:25 (R2) 0.08 0.02 0.36° 0.02 0.07°
F-test
A * * * * *
B * * * * *
C ns ns * ns *
AxB * * * * *
Ax C ns ns * * *
B xC * * * * *
AxBxC * * * * *
BFCI1R1 0.40° 0.09° 1.23° 0.06" 0.04¢
BFC1R2 0.04° 0.01% 0.26° 0.02% 0.01°
BFC2R1 0.04° 0.008°" 0.21° 0.02% 0.01°
BFC2R2 0.34° 0.11° 0.99¢ 0.01° 0.09°
BFC3R1 0.03° 0.01°% 0.12" 0.007¢ 0.006°
BFC3R2 0.02° 0.007¢ 0.08" 0.007¢ 0.007°
BPC1R1 0.03¢ 0.005° 0.18°"¢" 0.008¢ 0.009°
BPC1R2 0.02° 0.008°" 0.20°"" 0.007¢ 0.005°
BPC2R1 0.02° 0.005' 0.16" 0.02¢ 0.004°
BPC2R2 0.01¢ 0.007¢ 0.11™ 0.006¢ 0.008°
BPC3R1 0.006° 0.005' 0.07" 0.008¢ 0.002°
BPC3R2 0.005¢ 0.001' 0.06' 0.01° 0.002°
BMC1R1 0.21° 0.02 1.36° 0.04° 0.34°
BMC1R2 0.04° 0.004' 0.25° 0.01° 0.02%
BMC2R1 0.03° 0.005' 0.24°% 0.01° 0.02%
BMC2R2 0.20° 0.02° 1.11° 0.12° 0.49°
BMC3R1 0.02° 0.004' 0.19°"" 0.009¢ 0.03%
BMC3R2 0.02° 0.004' 0.15%% 0.01% 0.02°
CV. (%) 0 26.88 11.53 16.51 0

Remarks: * = Significantly different at p<0.05; ns = Nonsignificant; Means in each column followed by different
letters indicate significant differences using DMRT (Duncan’s new multiple range test) at p<0.05
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