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The influence of goat manure biochar amendment to adjust C/N in
combination with microbial activator on the decomposition pattern of
water hyacinth compost
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ABSTRACT: This study aims to investigate the influence of goat manure biochar on adjusting the carbon-to-
nitrogen ratio (C/N ratio) and the use of two types of microbial activators (MA) that affect some properties of water
hyacinth compost. The experiment consisted of six treatments as follows: 1) C/N = 30:1, 2) C/N = 30:1+MA1, 3)

* Corresponding author: bhanudacha@yahoo.com
Received: date; July 15, 2024 Revised: date; December 5, 2024
Accepted: date; December 11, 2024 Published: date; May 30, 2025




KHON KAEN AGRICULTURE JOURNAL 53 (3): 504-515 (2025)./d0i:10.14456/kaj.2025.37. 505

C/N = 30:1+MA2, 4) C/N = 35:1, 5) C/N = 35:1+MA1, and 6) C/N = 35:1+MA2. A randomized complete block design
(RCBD) with three replicates was performed. The results showed that during the first 17 days of decomposition, all
treatments with an initial C/N ratio value of 30:1 had a higher average temperature than those with an initial C/N
ratio value of 35:1. Specifically, the C/N = 30:1+MA1 treatment exhibited the highest average temperature of 52.9
°C and maintained a high temperature (>50 °C) for seven days (P<0.05). On day 56 of the experiment, the C/N =
30:1+MA1 treatment showed the lowest percentage reduction in organic carbon of 29.90%, which corresponded
to 23.92% of carbon lost through decomposition. The same treatment had a C/N ratio of 18.7 on day 56, the
highest total nitrogen content at 1.6% (P<0.05), a pH of 7.55, and a percentage moisture content of the
composted material of 17.55%. In addition, the treatment C/N = 35:1+MA1 also had the highest {3-glucosidase
activity at 266.7 ug p-nitrophenol/g compost/h (P<0.05). This study suggests that the concentration of goat manure
biochar in compost material can be used to control the C/N ratio and that the selection of microbial activators
plays a crucial role in affecting the decomposition pattern of water hyacinth compost.

Keywords: compost; water hyacinth; goat manure biochar; microbial activator; 3-slucosidase activity
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Table 2

Table 1 Experimental design and composting pile establishment

Materials used for composting Microbial activator
C/N ratio by
No. Treatment (kg by wet weight) (g/compost pile)
calculation
WH GM GMBC MA1 MA2
1 C/N = 30:1 10 20 10 - - 30.04
2 C/N = 30:1+MA1 10 20 10 100 - 30.04
3 C/N = 30:1+MA2 10 20 10 100 - 30.04
4 C/N = 35:1 11.5 10.5 18 - - 35.26
5 C/N = 35:1+MA1 11.5 10.5 18 - 100 35.26
6 C/N = 35:1+MA2 11.5 10.5 18 - 100 35.26

WH: water hyacinth. GM: goat manure. GMBC: goat manure biochar. MA = Microbial activator; MA1 = type 1, MA2 =
type 2.
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Table 2 Some properties of the raw materials used for composting

Chemical composition (%)

Material pH
Oxidizable organic C Total N Total P Total K
Water hyacinth 6.76 £ 0.08 35.89 + 0.07 1.02+0.01 0.22+0.03 0.28+0.02
Goat manure 8.16 £ 0.03 29.52 + 0.26 1.34 £ 0.06 0.66 +£0.04 247 +0.05
Goat manure biochar 8.86 + 0.02 49.69 + 0.73 1.13+0.06 121 +£0.06 3.39+0.11

The number followed by =+ indicates the standard deviation.
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Figure 1 Changes in temperature patterns during composting. The bars represent the standard error of the
differences. Means with different letters on the same day indicate significant differences according

to LSD.
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Figure 2 Changes in plant nutrient levels before and after composting. Means for the same
parameter on the same day followed by the same letter are not significantly different at P < 0.05 (LSD).

Vertical bars represent the standard error of the means.
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Table 3 Changes in the carbon and nitrogen content of the compost materials

Treatment Day 0 Day 56 Comparative change of
C N C N C and N (%)
C/N ratio C/N ratio
(%) (%) C N
C/N = 30:1 38.8° 1.25 31.0 30.5 ¢ 1.53 @ 19.93 -21.39 +18.3
C/N = 30:1+MA1 39.3° 1.28 30.7 299 ¢ 1.60° 18.7 -23.92 +20.0
C/N = 30:1+MA2 39.7° 1.32 30.1 323 ¢ 1.58 @ 20.4 -18.64 +16.5
C/N = 35:1 43.7° 1.24 35.2 37.2° 1.26° 29.5 -14.87 +1.58
C/N = 35:1+MA1 44.3 ° 1.24 357 354 140 25.3 -20.09 +11.4
C/N = 35:1+MA2 43.7° 1.25 35.0 36.9 ° 1.28° 28.8 -15.56 +2.34
SED 0.96 0.08 1.44 0.11

| P | : Probability. SED: Standard error of the differences. *, **, ***. Significant at the 0.05, 0.01, and 0.001
probability levels, respectively. ns = Not significantly different. Means within a column followed by the same letter
are not significantly different at P < 0.05 (LSD).

Table 4 Changes in moisture content, pH and [3-glucosidase activity of the composts

Treatment Moisture content (%) pH 3-glucosidase activity
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(ug p-nitrophenol/ ¢ compost/ h)

Day 0 Day 56 Day 0 Day 56 Day 0 Day 56
C/N = 30:1 59.5 17.8 7.43° 7.50 ° 1853 € 243.2
C/N = 30:1+MA1 60.4 17.5 7.49° 7.55° 200.7 © 263.0
C/N = 30:1+MA2 61.9 16.1 € 7.54° 7.58 ° 1916 € 272.2
C/N = 351 59.3 204° 8.30 ° 8.10° 245.7° 262.0
C/N = 35:1+MA1 59.8 19.6 *° 8.26 ° 8.20° 266.7 ° 287.0
C/N = 35:1+MA2 59.1 21.0° 8.25° 8.10° 257.0 % 291.7
P ns xx - - - s
SED 1.29 1.03 0.09 0.11 8.05 16.4

| P | . probability. SED: standard error of the differences. **, *: significant at the 0.1 and 0.001 probability levels,
respectively. ns = not significantly different. Means within a column followed by the same letter are not

significantly different at P < 0.05 (LSD).
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