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Influence of biochar to rice straw ratio combined with goat manure on

physico-chemical and biological characteristics of compost
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ABSTRACT: This research investigated the composting process of rice straw (RS) and goat manure
(GM) at initial C/N ratio of 30:1, and the effect of various rates of biochars (BC) produced by
traditional kiln, on composting process. The experiment was arranged in Randomized Complete
Block Design (RCBD) and divided into 4 treatments include the following: 1) control (rice straw:
RS + goat manure: GM), 2) BC: RS (0.5 : 1) + GM, 3), and 4) BC: RS (1.5 : 1) + GM. Total N
increased slightly in all composting piles. Meanwhile, at the end of composting, treatment of
RS + GM contained highest total N content (10.5 g kg!, P<0.05). Cumulative respiration
(1135.4 mg CO,-C kg'' compost) from treatment of BC: RS (1 : 1) + GM was highest than that of
other treatments (P<0.05). Our results pointed out that compost with an initial C: N ratio of 30: 1
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seeded with microbial activator of BC: RS (1 :

WALNEET 46 (5) : 843-856 (2561).

1) + GM showed the longest thermophilic stage

(> 44°C, 14 days), the lowest organic carbon (186.25 g kg), and the pH neutral to reach maturity
(7.96), and no different in the changes of percentage of ash content to the control, suggesting a

suitable initial formula.

Keywords: compost, biochar, respiration, carbon-to-nitrogen ratio, microbial activator
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Table 1 Some physical and chemical properties of raw materials used for the composting mixtures

Parameters Biochar Rice straw Goat manure
Moisture content (% by weight) 28.2 9.6 33.8
pH (materials : water = 1 : 10) 6.8 5.9 8.06
Organic carbon (g kg™)’ 100 567 250
Total N (g kg-1) 1.0 6.3 15.5
C : N ratio 100 90 16.13
Ash content (%) 55.9 47.3 24.2

! Wet-digestion method with K.CrO..

Table 2 Experimental set-up

Raw materials Initial C : N ratio
: BC:RS  Total weight
Treatments (kg dry weight) ratio (kg) g
BC RS _GM __ Theoretical __ Practical (K9 :kg) 9

RS + GM - 3.0 7.0 30.32 30.97 + 0.89 - 10.0
(0.5BC:1RS)+GM 1.3 2.5 6.2 30.47 30.39 £ 0.35 05:1 10.0
(1BC:1RS)+GM 2.2 2.2 5.8 30.50 29.58 + 0.40 1:1 10.2
(1.5BC:1RS)+GM 2.8 1.8 5.4 29.81 29.72 +0.86 1.5:1 10.0

BC : biochar. RS :
measurements.
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rice straw. GM : goat manure.

represents standard error of the means of three
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Table 3 Pearson correlation coefficients (r) relating between each variable

Variable Correlation coefficients

Organic C  Total N Temperature  Respiration pH Moisture C : N ratio
Organic C 0.2147  0.2289 0.3521 -0.1433 0.1864 0.5208***
Total N -0.3294 -0.5891*** -0.4408 -0.1319 -0.7030***
Temperature 0.5409*** 0.5733***  0.3513 0.5104***
Respiration 0.5415***  0.5288*** 0.7637***
pH 0.2293 0.3384
Moisture 0.2357
C : N ratio

*** Significant at the 0.001 probability level.

Table 4 Relative changes of percentage of ash content

No.  Treatments

Ash content (%)

% changes of ash content

Initial Final
1 RS + GM 21.94 + 0.47° 28.79 + 1.48° 23.6
2 (0.5BC: 1RS) + GM 26.9 + 0.65° 35.26 + 0.49° 23.6
3 (1BC: 1RS) + GM 27.9+2.77° 35.97 + 0.39° 22.5
4 (1.5BC: 1RS) + GM 359+ 1.21° 40.71 £2.11° 11.4
P-value 0.0001 0.0002 0.06
SED 1.19 1.06 ns
CV (%) 52 3.7 24.7

BC: biochar. RS: rice straw. GM: goat manure. |p|: probability. SED: standard error of the difference. + standard
error of the means of three measurements. ns: not significantly different. Means within the same row with different

letters are significantly different at P<0.05.
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Figure 1 Temporal pattern of temperature (A), pH (B), and moisture content (C) during composting.
At each sampling date, data with different letters are significantly different at P<0.05 (LSD).
Vertical bars represent standard error of the difference (SED)
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Figure 2 Dynamics of respiration (A) and cumulative CO2-C (B) during composting. At each

sampling date, data with different letters are significantly different at P<0.05 (LSD). Vertical
bars represent standard error of the difference (SED)
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