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Abstract

This research aimed to compare the phosphate rock solubilization efficiency of the fungi Aspergillus
niger TISTR 3254 and Penicillium notatum TISTR 3560, as well as the use of their mixed culture to enhance
major nutrient contents in compost derived from cattle manure, using discarded rice noodle wastewater (RNW)
as a supplementary organic nutrient source. The experiment was conducted at the laboratory scale at 30 °C for
8 days. The results showed that the mixed culture of A. niger TISTR 3254 and P. notatum TISTR 3560 achieved
the highest phosphate solubilization, reaching 85.43 mg/L, and reduced the pH from 7.03 to 5.81, which was
significantly lower than that obtained from single-strain fermentation (P < 0.05). For compost development, the
addition of 2% (v/w) discarded RNW and 5% (w/w) phosphate rock, together with 1.5% (w/w) mixed fungal
inoculum, resulted in the highest phosphorus content of 0.93%, along with nitrogen and potassium contents of
1.65% and 3.06%, respectively, which complied with the organic fertilizer standards of the Department of
Agriculture. Storage of the compost at room temperature for 15 days led to a slight reduction in major nutrient
contents; however, the values remained within the standard limits. The findings indicate that the application of
fungi in a co-fermentation system with discarded RNW significantly enhances phosphate solubilization efficiency
and compost quality at the 95% confidence level. Moreover, this approach provides a sustainable alternative
for agricultural waste utilization, reduces production costs, and is environmentally friendly.
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Table 1 Formulations of compost using cow dung as the primary substrate

Raw Materials Percentage
Cattle manure 60
Oil palm residues 25

Fermented soybean meal
Dolomite

Rubberwood ash
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Figure 1 Changes in the pH levels of culture medium during 8-day period at 30°C

Table 2 Phosphorus concentration in the culture medium over an 8-day fermentation period

Phosphorus content (mg/L)

Microbial species

Day 0 Day 2 Day 4 Day 6 Day 8
Control <0.01 <0.01 0.029+0.01 0.279+0.02 0.04%+0.02
A. niger TISTR 3254 plus
<0.01 26.04°+0.41 47.77°+0.28  68.66°+2.30  85.43°+0.49
P. notatum TISTR 3560
A. niger TISTR 3254 <0.01 15.88°+0.78  28.89°+0.30  42.16°+0.41  65.03°+0.67
P. notatum TISTR 3560 <0.01 6.36°+0.12  10.25°40.15  15.19°40.16  14.20+1.02

Means with the same letter in the column are not significantly different (P>0.05)
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Figure 2 Changes in (A) temperature and (B) pH during the 14-day fermentation of compost produced from

cattle manure with the addition of rice noodle wastewater under different conditions
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Table 3 Phosphorus content in compost supplemented with varying levels of rice noodle wastewater during a
14-day fermentation period

Phosphorus content (%)

Level of rice noodle wastewater (%)

Day 0 Day 7 Day 14
0 0.41°+0.066 0.41°+0.001 0.80°+0.001
2 0.40°+0.070 0.40°+0.001 0.93°+0.005
4 0.31%°+0.016 0.36°+0.001 0.59°+0.002
6 0.31%°+0.016 0.33°+0.001 0.57°+0.001
8 0.29%°+0.003 0.34°+0.002 0.54°+0.001
10 0.27°+0.004 0.30°+0.001 0.53°+0.001

Means with the same letter in the row are not significantly different (P>0.05)

Usanalulasiauuaslnuna@euludendn

Tunsfinunildmidumandaleninlagldyahmhudaufunieddusnmduiunndeiu efnwue
eantAvesonsinile lngthariildanmsiesgiauauifvestemindIsuiisutuinasiunnsguvesedunis
puiinsinmsinensivue Gaainmsieneiviinalulasiauuaseanedafiiuiinugeaeluleninduiu 2 gns
Yoway 0 uay 2 Munmswiinidunat 14 Fu wuihiivimalulasieu Wity 1.12 wag 1.06 % waglnunadoauminiy
Sovaz 0.62 wag 0.59 % mudAy fauansly Table 4 oeslsfna lifimuuandnameadfsening 2 Mimwudiidnw
(P>0.05) wazidevhnsisuifisuuiinalulasiaunasinumadonvosdovinusasgns nuiviunusiinnsgude
SunIdauunggIuveensuIvINITnYas (Unsgiudedunid we. 2553) (Department of Agriculture, 2010) 3
svualiiusinalulasuiommeliiiosniifesar 1.0 uarlnunadenliiiosniifesas 0.5 Tngtmin sl ingiau
Sunidviesiuiiutureadeannszuaunisudneims wu dudeuniu asnsaifiuauninsesdevsnlidulua
inaseiunsgiulsdunidvesdsemaldetsfitudidy wazdunuimsiduasunisldninensegredsdulunia
NYAINTITY

Table 4 Nitrogen and potassium content in compost fermented for 14-day

Compost with the addition of rice noodle Nitrogen content (%) Potassium content (%)

wastewater (%)

0 1.12% + 0.025 0.62° + 0.013
2 1.06° + 0.019 0.59°+ 0.015

Means with the same letter in the column are not significantly different (P>0.05)

ransAnwINsaTUaISnasnensvanluleviinszuinainsiununiigaumgiieadussezinan 15 Su
nmsfnwinisiasuulassinensndn Toud lulasiau eanesa waslnunadenludendn senitanisfy
Sowndunan 15 Yu mendsmsudn esanmafivinwd 15 u Wudnafimnzaulunsfnwinsudsundas
vosguuantimaaivesoninnevddugansruunssosanedauiondn fwaonadosfuanifoss Sundberg,
et al. (2013) ntuinsifuinuievindivsuameanssagandu 1 gus Ao graiusuaniutwundunde
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Figure 3 Comparison of nitrogen and phosphorus content in compost stored for 15 days
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Figure 4 Changes in (A) temperature and (B) pH during the 14-day fermentation of compost from cow manure

under aseptic conditions
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Figure 5 Phosphorus content (A) and nitrogen and potassium contents (B) in compost during a 14-day

fermentation under aseptic and non-aseptic conditions
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