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Abstract — The current demand in the practice of
agriculture is through organic production approach. This
study documented the experiences on the productiaof bio-
organic fertilizer utilizing Bio-Plus Activator and
agricultural wastes. Within the span of two months
(November-December), three batches of raw materialg§l
ton/batch) were processed in the two production ss. Raw
materials utilized includes: 1) batch 1 - rice stra, goat
manure, carbonized rice hull, 2) batch 2 — rice saw, carabao
manure, and carbonized rice hull, and 3) batch 3 saw dust,
chicken dung and carbonized rice hull.

A ton of raw materials was processed inside a shethere
was no observed foul odor coming from compost filevithin
the decomposition period, which ranges from 22 to72days.
Sweetening and curing lasted for 10 to 14 days whilraw
material recovery ranges from 47.29 to 68.9%.

Using only manual labor, production activities (cdection
of raw materials up to bagging) requires 6 to 9 mamays for
every ton of raw materials. The total N content okach of the
three batches is comparable to that of the commerml
organic fertilizer (1% N — 5%P — 1%K), so as with he total
K content except for batch 2 which is a little bitlower. Total
P content of each of the three batches were low cpared to
the commercial organic fertilizer.

Keywords — Bio-organic Fertilizer, Agricultural Wastes,
Bio-Plus Activator, Organic Fertilizer.

[. INTRODUCTION

The increasing cost of chemical fertilizers couphéth
the growing awareness on the possible hazard dfsio
chemicals on health and the environment [3], aedshue

soil, promote plant-growth promoting substancesi act
as biocontrol agent against pest and diseases.

This research is conducted in order to establisystem
that will enable small and sustainable farmers pced
their own organic fertilizers utilizing the availalborganic
materials present in the farm. A Bio-Plus ActivaBPA)
is incorporated in the production. BPA is claimechave
a scientific formulation consisting of 25 beneficia
microorganisms [6]. It contains 7 types of bacteioa
decomposition, enzyme production and nutrient
transformation; 3 types of bacteria for decompositof
polysaccharides and enzyme production; 3 types of
bacteria for enhanced decomposition, compost
“sweetening” and probiotics production; 5 types of
bacteria for nitrogen fixation and nutrients tramsfation;
and 7 fungi for decomposition, probiotics produati&nd
nutrient transformation.

[Il. M ETHODOLOGY

A. Establishment of
Production Stes

The Naval State University—Biliran Campus in Bitira
Biliran, Philippines served as the base statiothefstudy.
The production site in the campus was ideal conisige
the following criteria and requirements for bio-anic
fertilizer production: 1) accessibility to transfairon and
to the sources of raw materials, 2) a shed withciaia
flooring and adequate space for mixing, turning,
composting, curing, sieving and bagging, 3) souste

Bio-Organic  Fertilizer

on sustainable development has brought wide irteres Water to be used during mixing, 4) available mangote
organic agriculture. The Philippine government hagather the farm waste materials and do composting

recognized this reality, thus Executive Order 481tloe

activities up to bagging, 5) accessible locatior fo

“Promotion and Development of Organic Agriculture i showcasing, and 6) accessibility to the researchers

the Philippines” was issued.

regularly monitor and gather data.

Nowadays, organic-based agricultural production is_Ine Study considers also a farmer-cooperator who is
rapidly emerging technology in the Philippines, ethi willing to produce bio-organic fertilizer in his dality,

partly solves waste disposal problems through amnwe

follow the production protocols, and willing to pide the

of biodegradable wastes into organic compost;hiires Necessary inputs and facilities required in thedpetion

the availability of organic fertilizer for crop ptaction
[2]. Recently, as more and more organic fertilizars

activities. This mechanism allows a wider coverdage
facilitate information dissemination and validation

produced and utilized, its benefits have becomeemofctivities which will be subsequently conductedsfation
evident and measurable, too. The use of microosgesi 0 bio-organic fertilizer production. Mr. William .E

in organic fertilizer production has also beenadtrced.

Mangubat of Brgy. Sabang, Naval, Biliran was the

Bio-organic fertilizer is processed inoculated castp CoOPerator in this study. _
from any organic material that has undergone rapfd- Bio-Organic Fertilizer Production Protocol
decomposition by the introduction of homogeneous This study utilizes the Bio-Plus Activator (BPA) tee

microbial inoculants [5]. It is also called micrabi

fertilizer for it contains unique beneficial micrganisms
(i.e. bacteria, fungi, algae, earthworm) that fixaspheric
nitrogen, mobilize and release nutrient elementshim

catalyst for bio-organic fertilizer production. The
production protocol was provided during an orieptat
briefing conducted by the regional project persbmm¢he
Eastern Visayas Intergrated Agricultural Researehté
in Abuyog, Leyte, the Philippines.
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The recommended composition of organic materiads ampproximately air temperature, 2) the differentenats in
the corresponding amount (% by weight) that willused the substrate are no longer recognizable, 3) theost is
in the production of bio-organic fertilizer are thedark brown to black, and looks like soil, and 4¢ ttipe
following: biomass material (55%), chicken dung ocompost does not emit a foul odor. When the pils wa
animal manure (35%), carbonized rice hull (10%)d analready fully decomposed, sweetening and curirigved
BPA (0.5%). In this study, biomass materials réfeany until the moisture content reduced to not more 208%6.
biodegradable materials which are mostly crop wast. Material Sources Used in Bio-Organic
products and processing residues. Fertilizer Production

The production procedures are as follows: (1) Didd  Wwithin the span of two (2) months (November-
the organic materials into a manageable numbeetsf s pecember) three (3) batches were processed invthe t
(2) Piling of the organic materials one after thieeo and production sites (2 batches in the base statiath labatch
broadcasting of BPA in every pile of raw materig8) in Brgy. Sabang, Naval). Each batch utilized maréess
Moistening the dry organic material up to a maximoim one (1) ton (fresh weight) of waste materials. €abl
80% moisture level before broadcasting the activd#) presents the raw proportion of materials used ah éatch
Procedures 2 and 3 are repeated until all the @rgamf bio-organic fertilizer production.
materials are completely piled; (5) Mixing of thédep  The raw materials used in NSU-Biliran Campus site
immediately before covering with a canvas or 'salttl \ere farms wastes collected as fresh within the @am
(6) Turning again of the pile after 2-3 days andrg\2-3 and the adjacent barangay and were acquired witopt
days thereafter until all organic materials arelyful cost except for the labor and transportation inlihgtthe
decomposed; (7) The decomposed materials are alltve materials. While for the Sabang, Naval productite, ¢he
cure/sweeten for 8-10 days. Curing/sweetening vee® d saw dust and chicken manure were bought from the sa
by completely removing the pile cover and contirslpu mjll and poultry farm, respectively, in an adjacent
tuning the decomposed materials everyday to farthgarangay. The carbonized ricehull was acquired ffiea
lower the temperature and reduce the moisture Btntethe adjacent barangay also.
and (8) Sieving of the compost using a 1/8” wiresme |n NSU-Biliran Campus, the waste materials were
This was followed immediately by bagging. weighed using a platform type weighing scale, wiiile

Full decomposition of raw materials was determinedapang, Naval, the raw materials were weighed uaing
using the guidelines provided by Cuevas [1] a®Wdl 1) ‘hanging’ type weighing scale.
the temperature in all parts of the pile drops3e83°C, or

Table 1. Raw Materials Used in Bio-Organic FergitiProduction

Batch No Production Site Raw Materials Quantity, kg (% from total)

Rice straw (fresl 629 (56.8%

1 NSU-Biliran, Goat manure (fres 374 (33.8%
Biliran Rice hull (ash & carbonize 100 (9%
Bio-Plus Activato 5 (0.5%

Rice Straw (15 days aftharvest 585 (56.2%

Carabao manure (fres 351 (33.7%

2 NSU-Biliran, Rice hull (ash & carbonize 100 (9.6%
Biliran Bio-Plus Activato 5 (0.5%

Sawdus 561 (55.2%

3 Sabang, Naval | Chicken dun 350 (34.4%

Carbonized riceht 100 (9.8%
Bio-Plus Activato 5 (0.5%

D. Data Collection, Gathering and Observations Temperature was measured before every turning by

To establish basic information on bio-organic femér  inserting a laboratory thermometer on differentgpaf the
production in Biliran Province, data were collectadd compost pile at about 15 cm deep. The moisturecobraf
observations noted right from the first activityialhwas decomposed pile was determined by gravimetric naetho
the collection of raw materials until the bagginigtioe using a laboratory oven and a platform balancevesie
final product. samples of the three batches were sent to Visayse S

The data collected includes the following: 1) asdign  University in Baybay, Leyte, Philippines for NPKdapH
cost of raw materials, 2) handling cost, 3) timeation analysis.
and number of laborers for each phase of actidixyresh
weight of raw materials, 5) number of days from imixto I1l. R ESULTS AND DISCUSSION
decomposition, 6) temperature of the compost pile,
weight of the final product, 8) moisture contenttué final A The Bio-Organic Fertilizer Production Sites
product, and 9) Total NPK content and pH of thealfin  The NSU-Biliran production site is located insideet
product. lower campus. The production site is a half-corecret
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building, with a concrete floor (5m x 9m area) an.l. were apprehensions on the chosen site due to pibgsb
roofing. The resident of the adjacent cottage wafirgt unpleasant odor from the fertilizer production. Buith
apprehensive about the location of the project tduthe proper orientation about one of the benefits of BP#o
perception that the covered compost pile will gateer remove foul odor, the cooperator was convincedushp
unpleasant odor, which may cause risk to healthveder, through with the chosen site.
it was found out during the actual composting pssdhat The above experiences and observations suggest that
no observed odor was generated from the compast piproduction site of bio-organic fertilizer productiausing
The above observations proved the claim that BPBPA could be established within the community othe
removes foul odor. backyard without any observed hazard that may be

It was observed that the production area couldrought about by foul odor from the compost pile.
accommodate two (2) batches (1 ton raw materididipa B. Decomposition, Sweetening and Curing Period
at the same time based on the available floor/wgrki and Raw Material Recovery
space for mixing and turning as observed during the The number of days from piling to full decompositio
process. Newly mixed 1-ton compost pile utilizedyon was recorded in each batch of production. As ptesein
about 9 sq. meters of the floor area which decee@se Taple 2, the decomposition period of the raw materi
space utilization as the pile is turned and hadetgmhe ranges from 22 to 27 days. Batch 1 took much lotiges
decomposition. to decompose (27 days) compared to the other hémtc

The concrete flooring was observed to provid@side from the fact that Batch 1 utilized freshiyrirested
advantage during the turning of the compost piEntif  rice straw, such longer decomposition time was rese
the flooring would only be earth. Soil contaminatis to be partly due to insufficient and non-uniformamt of
eliminated and the heat and moisture in the compitst mojsture applied to the raw materials during mixifigis
could somehow be preserved. - was found out during the turning of the pile whemwas

In Brgy. Sabang, the building in the productiorestt a observed that some portions which have been veyy dr
half-concrete with concrete flooring (4 m x 6 mhdaa differ in appearance as to the their state of deemition

G.l. sheet rooflng It is located jUSt al.)OUt 10 er@tfrom a Compared to those portions receiving enough mastur
chapel. Similar with the experience in NSU-Bilirdhere

Table 2. Bio-Organic Fertilizer Production Data

Batch Decomposition Periot Sweetening an Total Weight of Final Raw Material
No. (days) Curing Period (days) | Product at 20% MC (kg) | Recovery (%)
1 27 10 524 47.29%
2 22 11 634 60.12%
3 25 14 70(C 68.9%

The above observation prompted the researcheseta u than 20%. Sun-drying the mature compost may speed u
sprinkler during the mixing of Batch 2 in orderdpply the removal of excess moisture as what has beea lopn
sufficient and uniform amount of water to the rawhe IBS Rapid Composting Technology [1].
materials. Pace [4] reported that composting negeri  The raw material recovery was very low for Batch 1
should be maintained within a range of 40% to 65%#7.29%) due to high moisture content of the ricave
moisture. During the turning of the compost pillee used (freshly harvested from the field) aside frtbwn fact
appearance of the raw materials was observed todve that the manure used was fresh having a moistureicb
or less uniform as to the state of decompositibrwas at field capacity. Batch 3 has higher raw mateeabvery
found out that the decomposition time was reduced2 (68.9%) which may be due to the type of biomassemnsdt
days. Decomposition time could somehow be attained used (saw dust) which has higher carbon-nitrogdio ra
much shorter time if the rice straw were choppeid inand which have lower moisture content comparechéo t
smaller pieces. materials used in Batches 1 & 2.

Despite sufficient and uniform amount of moistureC. Activities and Labor Utilization
applied to the raw materials during mixing, Batcho8k Table 3 shows the different activities conducted to
25 days to fully decompose. The considerable lemfth produce bio-organic fertilizer from farm waste nmtis.
time is expected since Batch 3 uses saw dust asidite  Production activities were done manually using htaatis
substrate which has a higher carbon-nitrogen ratio. (i.e. spade, spading fork, and manual siever) stheee

For the three batches, the temperature of the csimpguere no available processing machines such asdsred
pile was monitored before every turning. A maximungiever in the production sites.
temperature of 6& was observed to have been For Batches 1 & 2 which used rice straw as the main
maintained during the"™up to the 18 day of the compost biomass, hauling utilized more labor compared teeot
pile. activities since the material is bulky to transporhe

Sweetening and curing ranges from 10 to 14 days. riésult suggests that utilizing rice straw as mdomass
was observed that sweetening and curing period wasaterial in bio-organic fertilizer production, the
delayed due to high moisture content of the deca@gho processing site should be established near therialate
materials which still need to be brought down tomore source in order to minimize labor in gathering and

Copyright © 2016 I1JAIR, All right reserved
501



International Journal of Agriculture Innovations an d Researcl
Volume 5, Issue 3, ISSN (Online) 2319-1473

4

\
L)

IJAIR I l I

transporting the raw materials. Another option dobe 1 man-day for Batch 3). This is due to big lumps of
the reduction of the volume of raw materials atreelby decomposed materials which will not pass and may @
shredding or by any other means before transportitige  the wire mesh sieve. For commercial bio-organitilieer
production site — this could somehow reduce lalor iproduction, a compost pulverizing machine and a
handling of raw materials. mechanized siever may help reduce the labor retjtae

It was found out also that manual sieving of fiedh do the activity.
product is highly laborious (2 man-days for Batches 2,

Table 3. Labor utilized in the production of 1-t@w material to bio-organic fertilizer

Activities Labor Utilized (man-days;
Batch 1 Batch 2 Batch &
1. Hauling of Raw Materia 4.0C 4.0C 1.5C
2. Weighing the raw materii 0.2t 0.2t 0.3¢
3. Mixing the raw materia 1.0C 0.2t 0.9¢
4. Turning of raw materie 1.3¢ 0.6¢€ 2.2t
5. Sweetening and curi 0.6¢ 0.5( 0.5¢
6. Sieving and baggil 2.0C 2.0C 1.0C
Total Labor Utilized (ma-days 9.32 7.6¢€ 6.64

D. Chemical Analysis of the Produced Bio-Organic  batches 1 (1.35%) and 3(1.287%) are comparablettéth
Fertilizer commercial organic fertilizer. However, the totafdp all
Table 4 presents the result of analysis of the macihe batches were very low compared to the comniercia
elements and pH of the produced bio-organic fesi organic fertilizer (5% P).
from the three batches. Total NPK content of theegh ~ The above result suggests that combination of raw
batches is almost similar except for Batch 2 whigs Materials used in the 3 batches is slightly inferio
very low Total P and K content. The pH of final guat is compared to the commercially organic fertilizertemms
alkaline (7.36 to 8.78) which is usual for compddis  Of the macro-element content. Further experimestsy
The Total N of the produced bio-organic fertilizerthe 3 different raw materials and their combinations are
Batches is comparable with the N content of thBresently initiated by the university in order tonte up
commercial organic fertilizer available in Navaljliin ~ With a product with higher macro-element content.
which has an analysis of 1% N - 5% P - 1 K%. T#&tdbr

Table 4. Chemical Analysis of the Produced Bio-@igdertilizer

Batch ‘Fresh’ Ra&h/llj?/texieai\;rigmposition Total N 'I(':or::llmllcaI A??Jltfli:( oH
| (%) (%) (%)
L moa | s | 107 | 13 | a7
04 ri . 0, - C
2 | e | om | o | o7 | sos
o Bt e G | o5 | 19 | e | 7

the support in the conduct of the study. Likewidege
recognition is accorded to the DA-Bureau of Agriatal

Bio-organic fertilizer production using farm wasteResearch for the funding.
materials and BPA could be accomplished within the To the Administration of NSU-Biliran Campus for
household level utilizing only manual labor. Prodore  Providing the necessary logistic support and thedee
has no health hazard or pollution that may be Hmbugmanpower in conducting the study, and to Mr. Whili&.
about by foul odor from the compost pile. Mangubat of Sabang, Naval, Biliran for the active

With proper combination of raw materials and BpAparticipation in bio-organic fertilizer productiand data
bio-organic fertilizer produced can have nutrienfathering.
components comparable to that of the commercially
available fertilizers.

V. CONCLUSION
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