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Abstract Abstract Earthworms play important role in the soil ecosystefluencingsoil
properties regulating underlying ecosystem fioni such as soil organic matter (SOM)
decomposition and soil erosion and quantifying their influence on SOM cycling in tropical
ecosystems. The casts produced enhance microbial activities in soil that promote nutrient
cycling and help in aggregate formatiand stability in soil. The aims of this paper are to
study focuses on the dynamic of physical and chemical properties ofveartttasts in
different species of earthworm and aging of earthworm. The-dxed weight of casts has

been quantified in labatory. The soil parameters pH, electrical conductivity (EC), bulk
density, porosity, organic matter and exchange capacity waitgzad. The results found

that pH values of casts ranged from 6.36 to 8.18. Fresh casts were characterized by higher
EC, Mg, C&*, K*, Na and organic matter than in old cast. The values were higher in
earthworm casts of KhitaraePlieretima peguana The moisture contents were
significantly higher in fresh casts (ranged 6.89 % to 33.93 %). The cast of Khikhu
(Pheretimasp) bulkdensity values ashighest (1.19 g c. Exchangeable K C&*, and

Mg?* in earthworm casts were higher than bulk soil. Porosig highes(69.52 %) in

fresh casts oKhitarae P. peguand. In conclusion, the physicahemical properties of
earthworm cas were different between the earthworm species. The distribution and
biodiversity of earthworm may play and importance rolsdih fertility.

Keywords earthworm castssarthwormepecies soil propertiesaging

INTRODUCTION

Earthworm casts are known tontdbute significantly to surface soil fertility in agroecosystems.
Earthworm casts are mainly produced during the ragason in tropical regions (Chaudhuri et al.,
2009). Seasonal variations in cast production are attributed to fluctuations in factodsng soil
physicachemical properties, land use patterns, feeding habits and availability of food resources.
The casof the earthworm, fortified with mucilaginous secretion, helps in aggregate formation and
stability (Shipitalo and Protz, 1988; Marisien and Dexter, 1990) which is the foundation for soil
structure formation. Water stable biogenic structures i.e. argaatter in aggregates are found in

the earthworm presence soil (Jouquet et. al., 2004; Bossuytet et al., 2005; Jouquet et. al., 2009).
Three ecological categories of earthworms epigeics, anecics and endogeics. Each of these creates
earthworm spheres witHiffering characteristicsThe anecics and endogeics are known as soll
ecosystem engineers and their impact on soils is great anchfnance properties and processes
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at the ecosystem level. The functional role of epigeics is primarily that of littesforaners, like
other litter invertebrates (Lavelle, 1997).

Therefore, the present investigation was conducted to study phglksarai@l properties of
earthworm casts of different earthworm species. Earthworm casts properties were measured in
order to exfain the distribution of earthworm cast on soil ecosystem. This study focuses on the
dynamic of physical and chemical properties oftlemorm casts from different species of
earthworm ranging from low to high casting activity.

MATERIALS AND METHOD S

Sampling of Earthworm Casts

Cast samples were collected in three replicates of 50 g each, at the Research Developing and
Learning Center on Edaworm for Agriculture and Environment, Khon Kean University, Thailand.
Sampling was carried out during two week®mecember 2017. Earthworm casts were divided into

two ages: (i.) Fresh cast (from earthworm surface casting activity on soil), and ¢i.gad
(rounded shape macemgregates that were clearly identified not recent). Four species of
earthworm were usedh ithis study; (i.) Tiger wormHKisenia foetidg (ii.) African Night Crawler
(Eudrilus eugeniag (iii.) Khitarae Pheretima peguanaand; (iv) Khikhu (Pheretimasp.).

Measurements

Cast samples were collected from the study sites by random samplingylpdytinear the site of
surface casting. Three random samples (25 cm x 25 cm x 30 cm) were collected (Anderson and
Ingram,1993). Casts we taken to the laboratory, airied, ground with mortar and pestle, and
passed through a fine (0.2 mmesh) sieve. Aie study monitored and compared the change of
earthworm cast physical and chemical properties. Exchangeable cations and total exchange
camcity were measured by the ammonium acetate method at pH 7.0 (Lavkulich, 1981). pH was
determined in 1:2.5 (soil:wafesuspensions. Organic matter was assessed by measuring total C
content with an elemental analyzer by titrating Fe8@pwise (Walkley ath Black,1980). Soil

core (100 cr¥) were collected from-Z cm depth. After drying in the oven at 1% during 24 h,
gravimetric soil water content was calculated. The weight of soil core and the volume of particle
density in soil were measured and useddtermine the percent of moisture and porosity.

Statistical Analysis

Data collected were first subjected to claskitatistical analysis to obtain descriptive statistics,
including minimum, maximum, mean, standard deviation, skewness, and coefficiartadion.
Spearman rank order correlation coefficients between cast abundance and all parameters were
calculated th Statistical program software. Differences were considered significant, only when P
values were lower than 0.05.

RESULTS AND DISCUSSION

The pH values of most casts ranged from 6.36 to 8.18. Fresh casts had higher pH and EC (mS/cm)
contents than the old casts (P<0.05) (TableThe higher pH of cast soil may be due to the
ammonia secreted in the wor mdastor Maltwork, ¥0B3) anthk may
the production of calcium carbonate in calciferous glands and its release into the intestine (Lee,
1985).

Organic matter mostly ranged from 2.15 to 11.50 %. Organic matter was significantly higher in
earthworm cast type frescasts (Table 1). It appeared that microbial activity was considerably
influenced by organic matter availability in soil. The EC creates hot spots that promote high
microbial biomass as they contain higher moisture content and available organic carbon tha
surrounding soil (Edwards and Bohlen, 1996). Organic matter ranged from 4.99% in old casts to
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8.29 % in new casts (Table 2). The lower production of casts in the present study may be attributed
partly to the lower abundance of surface casting specieartiworms (vizDrawida sp. andM.
houllet) and to low organic matter production in the early stages of the agroforestry sites.
Reduction in casting rates has been related both to the degree of plant biomass removal and re
establishment of cover crops dbkser and Asawalam, 1998%asts had higher exchangeable
cations(mg/kgt) contents with significant (P < 0.05) correlation between worm fresh cast and old
casts to the potassium ranging from 435.08 % and 178.85 %, magnesium (283 % and 216.69 %),
calcium @296.2 % and 1754.8%) and sodium (280.42% and 113.42%) (Table 2)s lcate,
particle size selection by earthworms did not occur and casts only had a higher pH and were
enriched in carbon and exchangeable cations (hefe I@g?* and K'). The amount obrganic and
mineral materials incorporated into casts varied consitieddpending upon diet and whether
earthworms were actively feeding or burrowing (Lee and Foster, 1991).

The moisture content was significantly higher in fresh casts and rangeé.86rf% to 33.93 %.
Bulk density values ranged from 0.61 to 1.19 ¢ amd most of the old casts. Earthworm casts are
usually found to have greater exchangeabte ®&*, and Mdg* than bulk soil (Edwards and
Bohlen, 1996; Mariani et al., 2007). Particle density and porosity were significantly higher in fresh
casty(Table J.

Table 1 Physical and chemical properties obld casts andnew casts in different species of

earthworm

Parameer/Species Khi khu The Tiger worm African Night Khitara CV

Crawler %
Old New Old New Old New Old New

Chemical

pH 7.3F 7.05! 6.36 7.3% 7.13 7.4% 7.8 8.18 1.54

EC (mS/cm 0.09 0.24 1.94 2.64 0.97 2.39 0.09 3.1e 3.29

K* (mg/kd?) 56.67 70.33  400.63 434.43 178.43  430.9% 79.6%® 804.63 9.36

Mg?* (mg/kd %) 187.66 216.33 294.3% 290.23° 28C 310.8¢ 104.33 317.66¢ 2.91

ca* (mglkd?l) 1330.3 1573 2186  2434.3c 23057 262572 1197 2551.7 4.33

Na* (mg/kd ) 62.67 117.67 168.00 384.0¢ 160.00 252.06 63.00 368.00 3.00

Organicmatter(%)  3.8% 4.39 5.69 7.8% 8.28 9.3¢° 2.18 11.5G 7.30

Physical

Bulk density 119 1.03 0.83 0.69 0.96 0.61%¢ 0.61%¢ 0.5 7.65

Particle density 2.08¢ 2.23 2.08¢ 1.98¢ 1.9 2170 1.74 2.00¢ 3.26

Porosity 42.45 5420 60.2r¢ 65.08° 50.2& 71.98  69.23° 69.80° 6.02

Moisture (%) 1.85 15.0¥ 8.0r 37.3% 2.19 40.1% 20.6%  43.3F 6.91

Similar letter within thesame row indicates no significant difference at p = 0.05 between treatments

Properties Correlation between SpeciesEarthworm Casts

The higher pH values of casts mo$tkiitarae Pheretima peguanaCasts had higher electrical
conductivity (mS/cm)ontents than the old casts of the Tiger worm (2.29 mS/cm), African Night
Crawler (1.68 mS/cm)Khitarae (1.62 mS/cm) and lower EC (mS/cm) of Khikhu (0.17 mS/cm).
Earthworm spcies Khitarae had higher*kn fresh casts ranging from 804.63 mgktp 79.67
mg/kd tand lower in old castfrable1). Higher C&*, Mg?*and Nd was found in the Tiger worm,
African Night Crawler and Khitarae species in fresh casts. Lower chemical properties were found
in the species KhikhuPheretimasp). Epigeic specglive in, ®nsume, comminute and partially
digest surface litter, rarely ingesting soil particles.

The mode of litter processing by earthworms in natural systems results in greater nutrient
leaching into the soil. Since epigeics feed purely on l#tel generdy have a short gut transit time
they probably depend on a rapid response of gut microbes to aid in digestion. Epigeic earthworm
guts preferentially stimulate some microorganisms, and reduce others leading to a relative
dominance of microorgasins differento that found in undigested soils (Lavelle, 1983). Physical
properties of casts on earthworm species Khikhu higher bulk density and particle density mean
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1.11 (g cmi® and 2.16(g cni®. Such differences in porosity between the earthwormiepec
Khitarae vas higher 69.52%, The Tiger worm 62.62 % , African Night Crawler 61.11 % and lower
porosity in Khikhu 48.33 %. Moisture higher in Khitarae, The Tiger worm and African Night
Crawler range from 37.33 to 43.31% in fresh casts and lower moistiirekhu (15.01%) content.

Table 2Mean value ofold casts andnew castsand soil physical and chemical properties

Parameter Old casts New casts
Chemical

pH 717 7588
EC (mS/cm 0.7 211
K* (mg/kdl) 178.85 435.08
Mg?* (mg/kd %) 216.6% 283.74
ca* (mg/kdY) 1754.8 2296.2
Na* (mg/kdl) 113.43 280.42
Organic matte(%) 499 8.29°
Physical

Bulk density 0.87 0.73F
Particle density 1.96 2.09
Porosity 55.55° 65.28
Moisture (%) 6.8% 33.94

Similar letter within the same row indicates no significant difference at p = 0.05 between treatments

CONCLUSION

Our study focuses on the dynamic of pieal and chemical properties of earthworm casts in
different species of earthworm and agingeafthworm. Our results show that different earthworm
species are affected by those properties and the severity of these effects vary between casts for each
kind of earthworm. These effects are linked to nutrient gradients in the soil. Earthworm casts are
usually found to have greater exchangeable ®&*, Mg?* and N4 in fresh cast more than bulk

soil. Porosity were significantly higher (69.52 %) in fresh cabtshitarae Pheretima peguana

The lower production of casts in the present study may beuétd partly to the lower abundance

of surface casting species of earthworms and reduction in casting rates has been related both to the
degree of plant biomagemoval and systems.

Although the four studied earthworm species belong to two diffexealogical groups, no
generalization can be made on the respective impact of anecic, epigeic and endogeic species.
Microbiological properties should also be me@d to better understand the cast functioning under
such interactions between soil types aratttevorm species. Indeed, physitoemical and
microbiological properties are closely interlinked and contribute together to nutrient cycling in
casts.
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Abstract Nowadays, manic agriculture has become an important activity for control of
soil pollution and degradation. The use of organic manures arfdrblizers are important
practices in the field of agricultur&ermicompost teas a liquid organic bidertilizer.
Vermicompost tea iscomposedof plant nutrient, plant hormone and microorganism.
However, during storage of the vermicompost tea, its iyatould change, hence
improving the quality of vermicompost tea is important. The aim of the study was to
investigate tb changesf quality of vermicompost tea after molasses and oxygglition.

The vermicompost tea used in this study came fromEi@&ilus eugeniaecomposting
worms, fed with vegetable, soil, cow manure, and ashes of 4:3.2:1Egtietiment design

was fctorial 4 2n completely randomized desigrith three replications. Factor A was
different rate of molasses (0%, 0.5%, 2.5% and %.(Ractor B was oxygen and non
oxygen. After 3 days, the results showed that there was an interaction of pH, EC, total
nitrogen and total phosphate content but no interaction of total potassium content between 2
factors. Nutrient content (total nitrogentdl phosphorus and total potassium) and electrical
conductivity (EC) were significantly increased higher rates of madaesbut pH was
decreasedR<0.01). The addition of oxygen, pH, EC and total potassium content was
increasedwvhile total nitrogen andotal phosphorus were decreased. Therefore, the quality
improvement of vermicompos$ta can be achieved by adding molasses

Keywords Vermicompost tea quality, molasses, oxygen

INTRODUCTION

Organic Agriculture is agricultural production management system that sustains the ecosystems,
health of soil and people. This system uses organic substance (e.g., compost. vermicompost,
vermicompost tea) and avoids the used synthetic materials or phamsals or microorganisms
derived from genetic modification (National Bureau of Agricultural Commodity and Food
Standards Ministry of Agriculture and Cooperatives, 2009). These synthatimicgis are
fertilizers, pesticides, hormones, antibiotics, etc.atidition, organic agriculture provides high
yielding soil, rich in nutrients and ndoxic together with low production cost. Vermicompost tea

is liquid biofertilizer from vemicompostindt is also rich in the macro and micronutrients and
growth regulatos (e.g., indole acetic acid, gibberellins, and cytokinins) (Arancon et al., 2005) and
can also be useful as a foliar spray (Edward et al., 2010). Scientists found that there was an
abundane of microorganisms which promoted plant growth and vyield. Hunuid an

l ISERD



IJERDT International Journal of Environmental and Rural Development $2Q0-1

Vermicompost tea can improve quality of soil (Atiyeh, 2001). However, during storage of the
vermicompost tea, quality can be changed, hence improving the quality of vermicompgst tea
interesting. The aim of study was to investigate the qualitygds of vermicompost tea after
molasses and oxygen addition.

METHODOLOGY

Vermicomposttea

The study was conducted at the Center for Learning and Development of Earthworms for
Agriculture and Environment Faculty of Agriculture Khon Kaen University. Thanieompost tea

used in this study came from the Eudrilus eugeniae composting worms, fed with vegetable, soil,
cow manure, and ashes of 4:3:2:1 ratio used with vermicompost tea for storagé & months

Experiment Design

The pot experiment wasonducted under greenhouse conditionsfagtorial treatments in 4*2
completely randomized design was installed. Factor A was 0%, 0.5%. 2.5% and 5.0% rate of
molasses. Factor B was adding oxygen mmoxygen on 3 days.

Analysis of Chemical Properties

The study of some chemical properties was carried out in the laboratory at the Central Laboratory
(Thailand) Co. Ltd. The pH was measured using a pH meter, electrical conductivity (EC) by using
an eletrical conductivity meter, total of nitrogen (total N) loging the Kjeldahl method, total
phosphorus (totald®s) by using the spectrophotometric molybdovanadophosphate method, total of
potassium (total KO) by using the flame photometric method

Statistical Analysis

Analysis of variance (ANOVA) was done orettata using Statistix 10 program. Treatment means
were compared by applying Least Significant Difference (L&m) the significant difference was
acceptedaPO 0. 05.

Table 1 Chemical characteristics of molasses

parameter Results
H (1:2) 5.1
EC(1:10) 6.63 mS/cm
Total nitrogen 0.3361%
Total phosphorus (P.Os) 0.133%
Total potassium (K20) 1.563%

RESULTS AND DISCUSSION

The chemical results of vermicompasa after adding different rates of molasses (0%, 0.5%, 2.5%
and 5.0%) andxygen are shown in Table 2.
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Table 2 Chemical properties of vermicompostea after adding molasses and oxygen

Treatment pH EC T-N T-P20s (%) T-K20
(mS/cm) (%) (%)
Vermi- tea 8.27 a 11.28 ef 0.0212d 0.0006 e 0.284 f
Vermi-tea +0.5%Molasses 7.33b 10.58f 0.0073 e 0.0026 b 0.286 f
Vermi-tea + 2.5%Molasses 5.53d 12.62 cd 0.0243 ¢ 0.0038 a 0.315e€
Vermi-tea +5 . YOMolasses 5.67d 13.72 ab 0.0772 a 0.0043 a 0.382 b
Vermi-tea + Oxygen 8.07 a 13.09bc  0.0197d 0.0012 de 0.346 cd

Vermi-tea + 0.5%Molasses + Oxyge 7.33Db 11.94de 0.0197d 0.0022 b 0.330 de
Vermi-tea + 2.5%Molasses + Oxyge 6.67 ¢ 12.01de 0.0221cd 0.0016 cd 0.362 c
Vermi-tea +5.0 %Molasses + Oxyger 6.43c 1443 a 0.0461 b 0.0044 a 0.428 a

Main Factor : A

Vermi- tea 8.17 a 12.19b 0. 02C 0.0009c 0.315c
Vermi-tea + 0.5%Molasses 7.33b 11.26 ¢ 0.0135d 0.0024 b 0.308 c
Vermi-tea + 2.5%Molasses 6.10 c 12.32 b 0.0232 b 0.0027 b 0.339b
Vermi-tea +5 . %0Molasses 6.05c 14.07 a 0.0616 a 0.0044 a 0.405 a
Main Factor: B

Non oxygen 6.70 b 12.05b 0.0325 a 0.0028 a 0.317 b
Oxygen 7.13 a 12.87 a 0.0269 b 0.0024 b 0.367 a
AXB *% *% *% * % ns

A *% *% *% * % *%

B *% *%* *% * % *%

%CV 3.38 3.82 5.4 15. 3( 3.11

ns = nonsignificantly difference, ** Significant correlation at 0.01 level, * Significant correlation at 0.05 level
Means within the row and column followed by the same

Least Signiftant Difference (LSD)
Acidity and Alkalinity (pH)

There werssignificantly different values of pH after adding molasses and oxgmé&®.01) and it

had interaction between ratio of molasses and oxygedq®1). The pH value decreased after
adding molasses. It may be due to acidity of molasses but the pH value increased after adding
oxygen, possible due tigher amounts of alkality.

Electrical Conductivity (EC)

There issignificantly different EC afteadding molasses and oxygen and it has interaction between
ratio of molasses and oxygen (»0.01). The EC values increased after adding molasses and
oxygen; thismay be due to thamount of increasing microorganisms which was affected by the
decompositiorof organic matter that resulted in increased ions causing the EC values to rise.

Total of Nitrogen (TN)

There werssignificantly different values ofN after adding molasses, aen (p00.01) and it had
interaction between the ratio of molasses and emy@O 0.01). The TN values increased after
adding molasses but decreased after adding oxygen. However, it was bulk matter that increased the
TN values and depended on the amount of ssas.

Total of Phosphorus (T-P2Os)

The T-P:0s values provided the same aysib results as the TNhere weresignificantly different
values ofT-P,Os after adding molasses, oxygen@®.01) and it also had interaction between the
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ratio of molasses andkggen (pO0.01). TheT-P.Os values increased after adding molasses but
deceased after adding oxygenhe reduction may be due to the immobilization. The amount of
increasing microorganisms in the compost takes up phosphorus in greater quantitiestfar grow

Total of Potash (T-K20)

There wersignificantly different values of-KO after adding molasses, oxygen@®.01) and it

has no interaction between ratio of molasses and oxyger0.Gb). TheT-K.O provides an
increaseas observed for EC-WN and FP.Os after adding molasse¥he T-K,0 values increased
after adding molasseand oxygernThe increase of EC after adding molasses and oxygen due to the
amount of microorganism.

CONCLUSION

The study on the influence of molasses and oxygen on the qualigyrofoompost tea proved that
nutrient content (total nitrogen, total phospis and total potassium) and electric conductivity
were significantly increasedt higher rates of molassest pH was decrease®<0.01).0n the
addition of oxygen, pH, EC and tbaotassium content were increasglile total nitrogen and

total phosphars were decreased. Therefore, the addition of molasses improved the quality of
vermicompost tea.
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Abstract The skillful management is one of the foremost important success factors for
t oday &sWhdnarfairm is well managed, it can generate funds for its sustainability.
Grape is one of the most diffuse fruits in the world afghanistan. Grape is covering an
estimated 82,450 hectare which is equivalent 48% of the total fruit growing area with
estimated 874.500 tons production and the average yield per year is 8.5 ton/h. Although
fresh grape is one of the cash crops howebher quality and quantity are not satisfactory

for producers and external markets. The situation has not changed witlatheTyerefore,

a survey was conducted in 2017 with 60 grape growers, supported by questionnaires in
Mirbachakot, Kalakan and Shakardalistricts of Kabul province. The purpose was to get

an understanding of, 1) current soedemographic characteristicsf darmers, 1)
management methods, 3) constraints factors, 4) and contribution of grape farming to
household income. Findings indicatieat grape farming was predominant 83.3% male
activity and main source of annual income. Further, 60% of soalé graperoducers

had less than one hectare of land under grape production. Likewise, 50% had more than 10
years and 33.3% betweerbl vy eeapergerice in grape farming. Improper vine training,
poor canopy management and weak postharvest vineyard managemeheveere factors

for incidence of pest and disease which put negative effect on grape production. Moreover,
hi gh | evel lteméy arfd @iseases had significant digit effect on growth, yield
and quality of grapes. Hence the low quality and dtyaof grape are influenced by poor
management methods, such as-awailability experts, lack of technical guidance and high
intiali nvest ment was the severest constraintos
the study site. Thereby the study necpended and suggested that improved managerial
skills of farmers and providing initial investment material for grape producers could
contribute to address the problems.

Keywords effect, management, constraints, grape, Kabul

INTRODUCTION

Most production eawomist refers to the production factors as land, labour, and capital. While the
decisions on how to use the production inputs and resources, and implementation of the plans are
the responsibility of this fourth factor management. Thdityuaf the decisims gives rise to the
success of the operation and management skill is clearly critical to efficiency and profit (Peter L.
Nuthal, 2010). Farms like other small businesses require sound management to survive and prosper.
Land, labor, anatapital do not autnatically produce fruit or any other products, these resources
must be organized into a proper combination, the proper amount and at the proper time for the
desired production to occur.
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The continual development of new agriculture technologies meanfathaimanagers must
stay informed of the latest advances (lbrahim et al., 2008). Farmers are requiring upgrading of
skills and capabilities in farm management and marketing to more efficiaun their farm
business (FAO, 2007). Good management is a driazsor for success of any business especially
farms. When a farm is well managed it can generate funds to be sustainable. To be successful, farm
managers need to spend more time makeag@ment decisions and developing management skills
(Ronald et al., 999). A manager, regardless of position, must use the ideas of scientific
management carefully generated by Frederick Taylor during early 20th century. The best
management is a real scien which shows that the basic principles of scientific management is
applicable for all types of human activities from the simplest of our individual actions to the work
of our large companies (Alistair McKinnon, 2003). This is due to production agrieuiitu
Afghanistan and other countries is changing as following; mugehanization, increasing farm
size, continued adoption of new production technologies, new marketing alternatives and price
fluctuation, and increased business risk (Atul Patil, 200Bes& factors create new management
problems, but also present new ogpnities for managers with the right skills.

Moreover, farm managers and economists have always been interested in the reasons why
some farms have higher net incomes than others an@#isons of differences is identified in 1900
century that is managal skills (USAID, 2005). Historically, farm management researchers and
writers have commented the importance of managerial skill (Ronald et al., 1999; Yamuna S.
Devarajan, 2009). Thisspect of production efficiency and constraints associated with groduc
are seldom highlighted and level of research funds devoted to the areas is quite minimal. This
situation is needed to change as any manager is clearly the key to combining resources
appropriately to achieve the farm goals. So, it would be worthwhilstidy the problems
associated with pre and postharvest operations by grape growers in Shakardara, Mirbachakot and
Kalakan districts of Kabul province.

METHOD OLOGY
Afghanistan  _ N
b B . it WJF ~—F
e - s
l‘/ ,}_1// e \\/,.. 4
y b /
y 4
1 ,/ \\I y
mk . 5~ 4
y N
A i Mirbachakot \ I|l
(i i ‘: Shakardara \\\ ;,:!
e T Kalak ) 4
Kabul e .

Fig. 1 Map of study sites in Kabul, Afghanistan

A survey of 60 gr apseel gercdvedr sanwla sc ornadruccd reldy i n S|
and Kalakan districts of Kab-utf agreoviinn ca,v i &fwg hna
supported by sdgtrrucdtuurreedd aque ssteimtinnaire. The que
to olhteaionbjtecti ves of the research. The main
Questiondemagsaphbc char actgermexntti arse t dhfo dfsg r mherr am
grape and yield, identify main @ueddtieowrsn aicroen sd
contribution of grapevine farming to househol d
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data analyzed awm&i nffgoramuémaagaend descriptive tool
percentage in excel

RESULTS AND DISCUSSION

Actc dlng t,tohdamheollity of grapeb6fyrawer 3368 %0 We w
t ha 35 in trellised gr@gpapdé aframemar s WMhed e 58s 8
41 . 6% wbedr ey e3aqr s . Grape farmingiwgs (83pBe&dmami ea
femal e) , foll owed by married individuals <const
above was chaveaedtferomt 66s6%besertrellised syste
bush system Fig. 3. Thhe m®bj.dOr% tweroef itlHd treesapoend e
16. 6% had secondary education background.

Table -leBogrephi @acteristics of grape farmers

Trellised grape farmers

Variable n=30 Bush grape farmers n=3( All N= 60
Age

<35 10(33.3) 20(58.3 30(50)

3564 20(66.0) 10(41.6) 30(50)
Sex

Male 25(83.3) 23(76.0) 48(80)

Female 5(16.60) 7(24.0) 12(20)
Marital status

Married 20(66.6) 20(66.6) 40(66.6)

Single 10(33.3) 10(33.3) 20(33.3)
Education

None 18(60.0) 19(63.3) 37 (61.6)

Primary 6(20.00) 7(23.3) 13(21.6)

Secondary 6(20.00) 4(13.3) 10(16.6)
Household size

Less than 5 10(33.3) 20(66.6) 30(50)

5 and above 20(66.6) 10(33.3) 30(50)

Note Parentheses indicate the percentages

Fig. 2 Trellised sKisg.em3 Bush system

In Australia, grape growers are highly skilled, constantly updating their knowledge of the
cultivating, and are interested on adopting new technologies and practices. There is a
comprehensive education program at all levels. Several universities are iacthee field of
practical skills of grape cultivators, and government agricultural agempcgserly introduce
education in new ways and technology arising from rebeaenters (Rajeev Bhat, 2017). It
evidenced thatommunicating laboratory research ookvledge generatefilom research centers
to local farming communities is an important part of dealing with the sustainability challenges
faced by the agriculture sector.

L ISERD
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Comparing Traditional and Trellised Grape Farming

To attain your quality goals, yothauld learn both traditional and modern practices. According
Fig. 4 in traditional vineyard system, improper vine training, poor canopy management and weak
postharvest vineyard management were the core factors for incidence of pest and disease 45%
which pu negative effect on grape productioBonversely trellisedystem not only support the
weight or the fruit, but it spreads the grape ensuring sunlight penetrates all parts of the vine. In
addition to promoting good air circulation which is essential feghng down the incidence of
disease (reduced 20 %) and produce disfrasegrapevines can have an impact on survival,
growth yield, susceptibility to pests and diseases, and the quality of fruit. All of which affect
profitability and insure the lonrterm sugainability and success of the vineyard. Proper planting
and training of young grapevines are essential for the establishment of a productive vineyard. The
objective is to achieve a uniform planting of strong, healthy-sfedbed vines.

vin-;?:rlgosr;gltem Trellised vineyard
1 o)
» 100 yield 40% 75 system yield 85%
g 65 60
c
g 50
]
o
0
Traditional vineyard system Trellised vineyard system
Evine training m Canopy management
Postharvest vineyard management m Pests and diseases
mYield
Fig. 1 nQompdati onal and trellised vineyard
Table 2 Engage years, farm size and grape yieldc
Variable Frequency Percent
Number of years engage in grape farming
<5 10 16.6
5-10 20 33.3
>10 30 50.0
Farm size under grape producti@grectare)
<1 35 58.3
1-5 15 25.0
>5 10 16.6
Total yield last year ton/ha
<10 30 50.0
10-15 20 33.3
>15 10 16.6

According t
more than 10beyenetedn, ys88red,0Mwhyi 16. 6 % engaged

o Table 2 the qualified majority of

grape farming. On the other hand, 58.3 % grape

5 hectare and 16.6 % more than >5 hect pee of

€

hectare Hi2clhh it®nlksower comparing with neiighbori:

50 tons per hectare, due to use of i mproved
grapevine management practices.

Average Rank Formula
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Descriptive statisticparticulaty tabulationwas used to summarize the dafBo determine the
constraints andiactorsthatinfluenced decline in agricultural producticayerageanking for each
of the ranked causes was used to determine the most irdlifantors using the formula;

Averagerank 0 = (1)

WheKies the response cRiuntt feorr eemkerd chms ictei at

TablCGen3traints of egpapéeehaeci by &asr mer s

i Rank
Constraints 1st 2nd  3rd 4th Average Rank
Low price of grape 30(50.0) 20 7 3 1.7
High cost of input 23(38.3) 20 12 5 1.9
Limited access to market 35(58.3) 15 7 3 1.6
Unavailability of cold storage facilities 40(66.6) 10 5 5 15
Pests and deases 35(58.3) 10 6 9 1.7
Water shortage 38(63.3) 12 5 5 1.6
Limited access to quality seedlings 30(50.0) 10 8 12 2.0
Limited access to financial services 20(33.3) 11 18 11 2.1
High initial investment 45(75.0) 6 4 5 1.4
Less response of (_jea_lers anstributors in 28(46.6) 9 12 11 21
repay the amount in time
Note Parentheses indicate the percentages
Based on Table 3 the results reveal t hat high
severestwhprecoblwam expressedubgr ¢7b6e) | ovedyrlapel g
facilities, l i mited access to mar ket , and pes
respectively. This is linked to duefte@esimmamlsetno
valiaddi ng awcet invairtkieets .l iTnhk ages f or grapes are t
overall g% wlws ddc tgarapien t he area. | mportant pest
whil e major di seases wer edepwm wdTehreys emid idseewa saersd hi
di gffects on growth, yield and quality of grap
di seases are not avail abl e, di scussion with far
reveal ed ahdtdpeetses catteegrapeviderpeabVes dfaimag?

Table 4 Farmerdés preference on grape characteri

Score of far mer
Characteristic of grape varieties Average

1st 2nd 3rd rank
High yielding 70 35 15 1.2
Demand for domestic and foreign matk 86 22 12 1.3
Good quality of grape 80 25 15 1.4
Resistance to pests and diseases 85 15 20 1.4
High price 87 14 19 1.4
Need less fertilizer 80 17 23 15
Early maturity 75 30 15 15
Resistance to drought 60 35 25 1.7
Accordi nty hagdvaebrlaeged rank reveal that wvarieties wi

domestic and foreign mar ket characteristics 1.
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assure anraksgnddmtr Hamily consumpti aars,ehahd e:
expenditure. Foll owed by good quality, resi st al
fertilizer and resistance to droughte Qgnapéde
variety in their grape &drmeabudbf | Aakvest magus
problems of the farmers. So, pl anting a number
scheduling of |l abor dusi cguhar hastviesg d$éasan.th
mat urartiye)t ives, then medium and | ate duration Ve
have access refrigeration to stock in the stor
shormtatdwn varieties were verlyori,mptoarsttaen,t sfhoarp et
size were also preferred as farmero6s percepti ol
third preference.

Table 5 Contribution of grape farming to housetold income

Year Labor cilnitial inves Gaeral expTotal ¢
2014 75,000 (625,000 (21.715,000 (13115, 00°¢(
2015 85,000 (627,000 (21.213,000 (10125, 00
2016 87,500 (730,000 (24.011,000 (8.128,50¢

Value of Grape Production

Yield Pricel kg Production
2014 14,000 20. 0 280, 000
2015 10,000 23.0 230,000
2016 13,500 25.0 337,500
Average 12,500 22.6 282, 333

Economics of Grape Production

ProductioProduction cCoefficienNet i nc¢
2014 280, 000 115,000 2. 4 165, 00
2015 230, 000 125,000 1. 8 105, 00
2016 337,000 128,500 2.6 209, 00«
Average 282,333 122, 333 2.2 159, 66¢

*Family labor is accounted and ** Afghani currency

Based omeTabhheo®me from farm produce was deri vei
coshe dverage annual net income per household f
equi valent to 70% of the total i nctohneer. aVWhriilceullti
activities contributed only 3ave% atge howreddhacli c& |
analyzed period from 2014 to 2016 was 2. 2; sinm

2.6, which wasvatlhueas apgerisaudi ta rod Hiight sel |l i ng price
reveals therbkt D hbgbelpotentwebhfare and reduci
farming, especially when grape productivity is
CONCLUSION

This study indicates that managemegtai critical factor for success of any business especially
agriculture. Land, labor ral capital cannot automatically produce fruits. Resources must be
organized in the right combination for the desired production. Findings revealed that grape farming
is predominantly 83% male activity and the main source of annual income (70%) for satall sc
farmers in Afghanistan. In trellised vineyard system the incidents of diseases drastically reduced
20% and grape production considerably increased 40%, due to vie@rargroperly managed in

the light of advice of agriculture experts. Despite thisaathge, adoption of trellised system
remains low in the research site. In this connection it also found that high initial investment in
grape farming 75%, unavailabilityf cold storage facilities 66.6%, limited access to market that
fully derive benefitof grape production 58.3%, scarcity of water 63.3%, pest and diseases 58.3%

l ISERD
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were the core constraints factors identified for adoption of trellised system. The poor guoélity
quantity of grape is affected by weak management practices such -asailabiity of experts,

lack of access to technical guidance. If these issues are not considered, Hdeenhougbility of

grape production will be at risk. Despite the chalExghe result indicated that grape farming not
only bring maximum profit to houselbincome but also maintaining sustainability. Thereby, the
study recommended that a concrete action should be taken for providing initial investment material
and effectiveextension programme to improve viticulture knowledge of grape producers.
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Abstract Liver fluke disease (henceforth LFD) in Noiffast region community remains the
significant public health problem in Thailand. It is necessary to carry out diseasereseto
establish a good prevention practice for ordinary people to reduce the incddrd® and
cholangiocarcinoma. This quastperimental research aimed to study the effectiveness of the
Liver Fluke Prevention Behaviors Program (henceforth LFPBR).study samples included

108 ordinary people from Tadgoi district, Sakon Nakhon prowia. The samples were
randomly selected into the experimental and the control group. There were 54 people in each
group equally. The experimental group received theRFF designed by the researcher. The
questionnaire was used to collect data. Percentagm, rendard deviation, independent t

test and paired-test were used to analyze the data. The findings revealed that the
experimental group had higher perceivedcspsbility of LFD, perceived severity of the

LFD, benefits of liver fluke prevention behaurs, cues to action of liver fluke prevention
behaviours and sefffficacy on practising liver fluke prevention behaviours than before
participating in the program Also, it showed that the experimental group has statistical
significance (.05) than tise in the control group. On the other hand, after participating in the
program, the subjects in the experimental group reduced the perceived barrier of the liver
fluke prevention behaviours than the baseline and then those in the control group at a .05
stdtistical significance level. In conclusion, the Liver Fluke Prevention Behaviors Program is
effective. The local organization in the NoHast region, who face withFD and the
cholangiocarcinoma can implement the program in their provinces, in ordemtotp liver

fluke prevention behaviours to the ordinary people.

Keywords health belief model, liver fluke disease (LFD), prevention behaviour, health
program modifiation

INTRODUCTION

The World Health Organization has classifiedr Fluke Disease(Opisthorchis viverrini as a
carcinogen causing the highest rate of cholangiocarcinoma in the world and has been an essential
problem of Ministry of Public Health for morthan 100 years. Cholangiocarcinoma is found
predominantly in the norteastern parof the country making Thailand still the country with the
highest incidence of cholangiocarcinoma in the world. Cholangiocarcinoma is one of the leading
causes of death ifhailand, 14,000 persons per year, and more than half of those numbers are the
popuhtion from northeastern Thailand (Department of Disease Control, Ministry of Public Health,
2016). The information from previous disease surveillance indicated thattpagidfered from
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LFD were accounted for 0.40 of morbidity rate per one hundred thdugapulations. Five
provinces in northeastern Thailand have a high rate of live fluke incidence. The prevalence rate
occurred per 100,000 people of LFD infection werenfi®akon Nakhon (15.38), Khon Kaen (4.60)
Mukdahan (0.03), Sa Kaeo (0.18), Nakhon Riman(0.14), see also statistical results from
Department of Disease Control, Ministry of Public Health in 2017. Recent evidence suggests that
prevalence of LFD in the norbastern part of Thailand is very high due to the long tradition of
consuming freshwater fish or improperly cooked fish (Rangsin et al., 2009).

It has previously been observed that LFD is still a significant problem which must be urgently
solved. Severahttempts have been made to address the problem since 1987, the LFD still exists.
Probably, it can be said that the operation in previous daygasmsve instead of proactive to
target groups in communities (Ministry of Public Health, Khon Kaen Univeesity National
Health Security Office, 2013). In this regards, initiation of the strategy for controlling eating habits
of raw freshwater and impoperly cooked fish should be emphasized. For example, education to
the people of a high prevalence of liverkiduinfection and the lonrterm consequences of the
disease are welcome. It should also bring about the perception of risks in having the disease,
severity of the disease, benefits for practices, and barrier for practices. This will, in turn, influence
beha#i or changing of individual s. Since belief ir
can foster people to have sustainable behavioyreventing LFD and it is consistent with the
Health Belief Model (Becker & Maiman, 1974). Therefore, thipgr attempts to apply Health
Belief Model (HBM) to modify peopled s behavi ol
solving and a guidaie for developing a scheme to prevent LFD sustainably. This paper begins by
stating the objectives and methdalyy. It will then go on to results and discussion and conclusion.

OBJECTIVES

This study, therefore, set out to assess the effect of LFPBP with the application of Health Belief
Mo d el to modify peopl eds b eNga Distocy Babri Makhgnr e v e n' t
Province, Thailand.

METHODOLOGY

Research Design

This study is a quasixperimental research design. There were two groups of the sample; an
experimental group and a comparison group-{ps¢ and postest). The population in the research

is ordinary people aged between 20 to 60 years who have their names in houseioegistdalive

in TaoNgoi district, Sakon Nakhon province. The sample size is determined by calculation to
make a comparison of the difference in means of two groups of theemdksm population
(Jirakun, 2004). References are made to the study resultagfdication of the health belief model

with the integration of participatory learning process for behavioural modification to prevent LFD
(Chanthakhuembong, Songkasri & Ra#tsaing, 2014). There are 54 persons in each sample group
from 2 villages of Tad\goi district, Sakon Nakhon province. The criteria selected of the sample
are (1) being a large size village, (2) a village share similar aspects of social, economic, and
contex, and (3) good collaboration of community leaders. Simple random samplisgdgaifind

out a village in the experimental group and a village in the comparison group. By using a random
sampling method, | can select the sample who join the program biwaiidne research voluntarily.

Researchl nstruments

There are two parts of insiments; instrument used in an experiment and instrument used for data
collection according to the following details:
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Part 1: The instrument used in an experiment is tREBP with the application of the health
belief model that the researcher is developed. Village Health Volunteers (VHVS) are assigned to
manage the learning process for people through the integration of home visit activity; 2 times for

every two weeks. Thetact i vity is fAFear with Iive flukeo,
them. 6 Emphasis is placed on giving news, kno\
model, followup and evaluation with the wuse of flip
prevention.

Part 2: Questionnaire was designed to measure the participants' attitudes towards the effect of
LFPBPand comprised of eight parts. Questions in the first part concern general information of the
sample, while the questions in part two amete asked participants to rate perceived susceptibility
of LFD and severity of the LFD. The third and fourth part of the questionnaire asked participants to
rate the perceived benefits of liver fluke prevention behaviours and the perceived barrier of the
liver fluke prevention behaviours. The rest of the questionnaire (frtgrticipants were asked
to respond cues to action of liver fluke prevention behavioursefgfcy on practising liver fluke
prevention behaviours, and liver fluke preventibehaviours. Interrater reliability was also
employed by five experts. The reliability of the questionnaires was .889 which considered
acceptable.

Ethical Approval

Ethical approval was obtained from the Human Research Ethics Committee, Borommarajonani
College of Nursing, Nonthaburi Province, Thailand. (COA No. 5/2557 (2014) approved dated
2014/May/30).

Data Analysis

Descriptive statistics; frequency; percentage; means, and standard deviation, is used for data
analysis of the sample and inferential statsstieaired ftest and Independenttdst, is used to
compare means.

RESULTS AND DISCUSSION

The data analysis indicated that the sample was divided into 54 persons for an experimental group,
and 54 persons for a comparison group. All of them were betwe€l yéars of age; female;
married; with primary school education level; and they were farmers. Most of them had a history of
stool examination for finding LFD.

According to the experimental group's ptest results, we can see that the mean scoreseby t
components of the Health Belief Model; perceived susceptibility, perceived severity, perceived
benefits, cues to action, and sefficacy was higher than the prest with a statistical significance
(p<.001). It also indicated that perceived barriels \Wawver than the préest with a statistical
significance (p<.001). Meanwhile, prevention behaviours were higher than thespreith a
statistical significance (p<.001). Concerning the comparison group, a factor difference between the
pretest and postest was sekefficacy (see Table 1). The results obtained from the analysis of
components of the Health Belief Model and liver fluke prevention behaviours of the two groups of
participants showed no difference. Interestingly, factors in the Health Bé&dig¢l and liver fluke
prevention behaviours of the experimental group was observed to be better than the comparison
group with a statistical significance (p<.001) (see also Table 2).

The most striking result to emerge from the data is that liver fu&eention program with the
application of the Health Belief Model was effective. In the {est, the results of the respondents
in the experimental group related to the componenthefHealth Belief Model and liver fluke
prevention behaviours is sigicant at the p<.001 level higher levels of the comparison group.

The most striking result to emerge from the data is that liver fluke prevention program with the
application of theHealth Belief Model was effective. In the pdest, the results ohe respondents
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in the experimental group related to the components of the Health Belief Model and liver fluke
prevention behaviours is significant at the p<.001 level higher levels abthparison group. A
possible explanation for this might be that ttfePBP developed using village health volunteers
(VHVs) is useful since the VHVs are considered as a helpful person in the process. Another
possible explanation for this is that the VH¥an manage the learning process through the
integration of home visiactivity (twice). They were responsible for providing information and
news, sharing an opinion, doing a model presentation, sharing experience, doing aupollow
modified behaviour thnagh flip charts. In doing so, the developed LFPBP can meet the tohtex
people and peopleds manual . These results are
group to have better factors according to the components of the Health Belief Masd#ing in

better liver fluke prevention behaviours accordingly.

Table 1 Comparison of means of variables in the experimental and comparison groups before
and after the operationby LFPBP

Experimental Grougn=54) Comparison Grougn=54

Variables Before After P Before After P

t value t value

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

perceived 61.82 3.94 67.58 4.90 10.763 <.001 61.73 5.59 61.39 5.26 0.534 .597
susceptibility
perceived 2329 285 25.25 3.38 5.980 <.001 2292 252 23.07 2.73 0.558 .578
severity
Perceived 28,52 2.88 30.38 3.13 5.347 <.001 27.92 299 28.28 2.85 1.119 .265
benefits
perceived 25.00 4.54 23.57 475 2.640 <.001 25.43 4.20 25.14 480 0.607 .545
barrier

cues to action 29.89 351 32.24 3.65 5.606 <.001 29.85 3.09 29.82 352 0.067 .947

self-efficacy 3422 5.13 41.13 4.90 12.217 <.001 34.33 5.80 31.63 4.66 3.734 <.001
prevention 36.32 6.77 4499 442 12776 <.001 35.25 6.82 36.08 6.14 1.333 .185
behaviors

Table 2 Comparison of means of variables before and after the operationnder LFPBP
between the experimental and comparison gups

Before the experimentatidn=108 After the experimentatiom=108
Variables Experimental Control P Experimental Control P value
t valu t
e
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
perceivel 61.82 394 6173 559 0147 .833 6758 490 6139 526 9443 <.001

susceptibility

perceived severity 23.29 2.85 2292 252 0.792 429 2525 338 2307 273 5754 <.001
Perceived benefits 28.52 2.88 2792 299 1561 .120 30.38 3.13 2828 285 5418 <.001
perceived barrier 25.00 454 2543 420 0.7 453 2357 475 25.14 4.80 2.556 .011

cues to action 2989 351 2985 3.09 0.098 .922 3224 365 2982 352 5225 <.001
self-efficacy 3422 513 3433 580 0.165 .869 4113 490 3163 4.66 15377 <.001
prevention 36.32 6.77 3525 6.82 1226 .221 4499 442 36.08 6.14 12900 <.001
behaviors

This study is aligned with the study of Health Belief Model from Becker and Maiman (1974).
They stated that preventive health behaviour was not expressed until a person believed that disease
was so severe dncould destroy or do harm to health. Then, fhetson would decide to have
better behaviour to prevent disease. In the meantime, how a person would choose to practice
depended on the readiness of body and mind as well as a belief that would be Ussftugiofor
the practice. In terms of methodspitist be something that they believe they would give them the
most benefit and had the least barrier including persuasion for practice. Bandura (1986) suggested
that the way individuals believed in their edyity, which meant the way that individuals i
their capability to manage and take action to reach their set goals, and it would drive them to
express the desired behaviour. The current study found that there were changes in intrapersonal

L ISERD
20



IJERDT International Journal of Environmental and Rural Development $2Q0-1

factors acording to the six components of Health Belief Mobdavith different methods through
individuals who are close to people and be able to share the same context can drive people to
behave and modify their desired behaviour to prevent LFD accordingly.

CONCLUSION

This study has shown that behavioural modification in preventing LFD by developing LFPBP with
the application of the Health Belief Model enables people to modify their desired behaviour in
preventing liver fluke. The results of this study indicate tekted public health agencies in areas
where LFD is a problem should take such program into practice by integrating with the routine
work of agencies and applying to fit with the context of people and society for sustainability
accordingly.
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Abstract Farmetrtrainer is a generic term used to address farmers who provide and conduct
trainings not only to farmers, but also to other actors such as agricultural extension agents,
students, teachers, hobbyists, and businessmen im@muwdaty. They play very important

roles in the dissemination and adoption of technologies. Through theserfeainers,
younger generations will be encouraged and motivated to engage in organic farming, and
issues related to decreasing number and agipglation of existing farmers in Japan and

the Philippines can be patrtially solved. Prior to conductingare about the effectiveness

of organic farmetrainers in Japan and the Philippines, this paper aims to qualitatively
explore, interpret, and undgand perceptions, experiences, and motivations to compare
organic farmetrainers (OFTs) and institutionsf both countries. Using Life History
Approach (LHA) and Grounded Theory Approach (GTA), this qualitative study analyzed
collected data from interwies and observations of purposively selected four OFT and two
institutions. Observations and interviews raeel that OFTs have varied reasons such as
sustainability, health, and environmental concerns, and motivations to conduct their
respective trainingsThese reasons and motivations affect the fatmerai ner 6 s tr ai
method and quality, and impact to thegspective trainees. In general, Filipino OFTs
should consider and adopt the philosophy and uniqueness of how Japanese OFTs conduct
trainings and impact the community.

Keywords farmektrainer, agricultural training, organic agricultuneotivation, qualitative

INTRODUCTION

Japan with 126.89 M population and the Philippines with 102.96 M are respectively dhahe 6

7" place of the top 10 populat@duntries in Asia. The continent accounts for 60% of the world
population (Asia Populain, 2017). This population put pressure to the farmers to produce more
food as the demand on food and food production also increases. With the huge number of mouths
to feed, problems and challenges on food safety and food sufficiency in terms of thesidgcrea
numbers of new farmers arise.

In Japan, one of the greatest factors limiting agricultural sustainability is the shortage of
farmers due to lack of new farmers agling of existing farmers, with an average age of 67 years
old (Muramoto, et al., 2010T.he food security of the Philippines, on the other hand, is also at risk,
as millions of farmers and fishermen are also aging with an average age of 57 yearsiaild (Sal
2013). Younger generations are not keen on taking over the farm and do not seg fEsmi
lucrative career.
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To answer these challenges, organic agriculture (OA) appears to have a good potential.
Moreover, to encourage younger generations to engadgriving and to uplift the morale of
farmers, appropriate and effective disseminatiotechnologies must be considered. The study of
MurshedE-Jahan and Pemsl| (2011) on trainings for Bangladeshi small farmers concluded that
providing trainings to buildite capacity of farmers is more valuable than the provision of financial
support. Moreover farmertrainers or trainings involving farmers were also significant in
mobilizing and training fellow farmers, hosting demonstration plots, and bulking and distgibu
planting materials in Kenya (Lukuy et al., 2012) and playing a complementary rétemal
extension services in facilitating the spread
capacities (Kiptot and Franzel, 2015).

In the Philippines, astanding farmers are recognized Magsasaka Siyentist@MS) or
FarmerScientist by the Department of Agriculture (DA). According to Qamar (2012), MS plays
vital roles in showcasing and promoting indigenous and science and techhaksgy agriculture
by providing direct farmeto-farmer extension services based on their own farming experiénces.
Japan, fi v etred)hdve been makrewledged 4s the significant instrument in bringing
out the success of the policy that seelys to develop methods suitable to agriculture since the
1870s, and knowledgeable of traditional farming and conduct fewfarmer activities (Minami,

1986).

Farmers have important roles as scientists in the creation of agricultural technology and
edwators to disseminate such innovations. Farmers have been increasingly recognized as
innovators and experimenters, and their indigenous knoelbdge also been accepted as valid
and useful in agriculture (Chambers et al., 1989).

OBJECTIVES

Prior to conduting research about the effectiveness of organic fatragrers (OFT) in Japan and
the Philippines, this paper aims to qualitatively explongerpret and understand perceptions,
experiences and motivations of selected OFTs and institutions to comgaraitiers in Japan and
the Philippines.

METHOD OLOGY
Q City & P
Metro Ma...%az}\-ianila . Institution P
bW 174km)
K Farm
(131km)
o st Macca
g Institution el - o
(69.1 km) € Farm . ) °
A 20 k ° 2
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th e 0 hhorea g Cgmmamach taton &n ’ 3 ;
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Fig. 1 Map of the Philippines (a) and Japan (b) showing the location of selected farms and institutions
Source: Google Maps

This research is a qualitative study based on interviews and observations of four ®&Ts (t
respondents per country) and two trainers from institutions which were selected using purposive
sampling. Life History Approach (LHA) and Grounded Theory ApprodehA) are utilized to

reveal new information, uncover dimensions (e.g. beliefs, thougdsmotivations), and provide
insights into complex relations, which can be critical in order to understand their similarities and
differences. A series of field sweys were conducted in May, August and November 2017 in
Saitama and Tochigi, Japan, andMarch and July to August 2018 in Laguna, Philippines. Figure
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1 shows
institutions.

Life History Approach (LHA) and Grounded Theory Approd@TA) were utilized to analyze
the lives of farmers in relation to their motivation and reasons why they conduct traings
provide the guidelines to identify categories, make links betweesga@s, and establish
relationships between themgspectively Indicators (e.g. motivadn, training strategy, contents,

t

he map, I

ocati on,

and innovation modified or invented) were explored and utilized.

RESULTS AND DISCUSSION

Farmer-trainers in Japan

Since theJapanese government acknowledged the importance of veteran farggr(ginami,

and di

stances

frol

1986), there is a need to comprehend how and why they have continued to conduct trainings. Table

1 summarizes the profile, duration, strategy, and method of trainings badadfoand GTA.
Established in 1971981, they had an average ofykars OA training experience. Both OFTs had

formal agricultural education and came from farming families. Moreover, both serves as key

speakers prior to conducting proper trainings. Asitngi methods, laboratory method (LM; where
participants will be aotely involved by experiencing the technology or innovation through hands
on activity) and inquirsbased method (IBM; OFTs will only share knowledge on specific topics or
technology to traiees if they were asked) are identified. On the other hand, reseaend staff

serve as resource speakers prior to the LM for the institution.

Table 1 Profile, duration, strategy, and methods of trainings conducted by selected OFTs and

institution in Japan

Farm /Institution
Name

J Institution

S Farm (OFT)

K Farm(OFT)

Resource Speaker

Researcher/ Staff

Owner

Owner

Established since

1973

1971

1981

Method of Training

Laboratory Method

Laboratory Method
Inquiry-Based Method

Laboratory Method
Inquiry-Based Method

Training Packages

Lecture, Tour, Farm Stay

Lecture, Tarr, Farm Stay

Lecture, Tour, Farm Stay

Duration

1 day 9mos [1 day8hrs]

¥, day12mos [Yday=4hr]

2-3 years [Y2 day=4r]

Training Fee (1day)

¥1,000 ($8.8vith 2 meals)

¥2,200 ($19.36)

N/A

Training Strategy

Value appreciation then
persuasion

OA appreciabn and model
showcase then persuasion

OA model showcase then
persuasion

Training Contents

History, philosophy, vision
and motto

Food and energy of local
productionlocal

Introduction on OA and its
benefits

consumption
Enrichment of "Food life" | OA philosophy and Farm history and
throughOA motivation motivation

Servant leadership

OA as a cyclical system

Zero-waste farming

Communitybuilding

Regional collaboration

Plastic tunnel houses

OA practices

OA practices

Farm integration

Reasons why OA

Sde and sustainable

OA as lifestyle

Safe food and production

Sustainabity in cyclical
system

Trust and good farmer
consumer relationship

Source: Field Survey, 2017 and 2018
Note: Exchange rate#1=USD0.0088

Table 1 also shows that OFTs andindtitution have interrelated innovation that they

disseminated interconnected reasons why they conducted OA trainings, and linked motivations to

do trainings. Interestingly, all training strategies led to persuasiogiffered from the initial focus
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(e.g. value appreciation, OA appreciation, and model showcase). Moreover, they focus on OA
technologies specifically to attain sustainability. Food safety and sustainability are their common
denominators as reasons to condDA trainings. LHA application othe life experiences of OFTs

leads to the clear understanding of their motivations, philosophy, and reasons to conduct trainings.

LHA and GTA in J Institution

The J Institution focused on sustainable agriculture whitikeg methods of integrated OF help

uplift the poor peoplesd |iving condition. Tr a
who serves and works at the level of the people, and inspires, motivate and empower them), and
how to organize and delop their community (emphasizingn ways to persuade the whole
community to participate fully in decision making and contribution abilities) were also included.

One training batch commonly involves 30 selected individuals. The institution believes that
working, teaching, and learning tdger for nine months will provide trainees mutual growth and
experiences.

The concept of Al earning by doingodo is also
knowledge they gained during lectures and field trips. Wloree r the ideéeof if o
center of their training. Trainees also enjoyed the experience of sharing meals prepared from their
community farm where every member puts efforts to grow and produce crops and livestock.

This study found that the seted institution conducts trainingo provide servant leaders the
capacity to uplift living conditions of poor people through sustainable integrated OA guided by the
idea of Afood |ifed towards the community empo\

LHA and GTA in S Farm

This OFT $ared his motivation and OA philgghy, farm development process and practices, and
how OA transformed his community through the ye@irs.ai ni ng observation rev
highly determined to encourage thdiomnmahmhuryi tsyhaa
his OA kaodl ed g e¢le alse offeredsfarm stays to any individual including the
youth who wish to learn and/or engage in sustainable and integrated OA. He is also involved in
Teikeisystem, a mutually beneficial relationshigiween producers and farmers. Asfdom these,
OFT proactively supports different OA promotion activities not only in his community but also in
the whole country. He also emphasized that community adoption is the key to create an impact.

His determinabn, philosophy, experiences andtination are the reasons why he conducts
trainings and support different OA activities.

LHA and GTA in K Farm

Participation, observation, and interview revealed that the main objective and mission of this farm

are to edoate new farmers and assist thenputting up their own organic farm, respectively. OFT
commonly gives a short lecture about the farm history and diseases, and nutritional contents of
their organic crops. LHA revealed that they have engaged in OA beit&isafe for humans and

the enwonment, and they are also involved Teikei system. He has been motivated because
ifiMany people are interested to do OA, and the
personally encountered.

Farmer-trainers in the Philippines

Aside from the instutions in Laguna, C Farm and A Farm are the two major organic farms that
conducts trainings, owned by the two farmerentists.Table 2 summarizes the profile, duration,
strategy and method of trainings based on LHA &TA. In institutions, researchend extension

agent (EA) serve as speakers, while owner and/or training staff serve as speakers in the private
farms. Agricultural background, method of trainings, training duration and packages also varied.
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Related innogtions and training contents mainifipcused on OA technologies to attain
sustainability. It was also observed that training strategies led to persuasion but differed from the
attention such as appreciation, model showcase, and provision of options.afetgdaas the
common denominator dfainers for their reasons to conduct OA trainings.

Table 1 Profile, duration, strategy, and methods of trainings conducted by selected OFTs and
institution in the Philippines

Farm/ Institution N ame P Institution C Farm (OFT) A Farm (OFT)
Resource Speaker Researcher/ EA Owner,Training Staff Owner,Training Staff
Established since 2008 2005 1987 (OA since007)
Method of Training Laboratory Method Inquiry-Based Method Inquiry-Based Method
Training Packages Lecture, Tour, Handsn | Tour, Lecture Tour, Lecture
Duration 10 sessions (8hr/sessior 1 day- 6 months 1 day- 6 months
Training Fee (1 day) Free Php 1,275($24.23) Governmenfunded
- OA appreciation then OA model showcase then | provision of options then
Training Strategy : . .
persuasion persuasion persuasion
Definition, history Definition, advantages of | Definition, advantages of
importance of OA OA, farm history OA, farm history
Training Contents Natural farm inputs Zero-waste farming Zero-waste farming
Seed Production Vermicomposting Fruit propagation
Farm integration Farm integration
Safe andsustainable Safe food and production,
Reason why OA Safe and sustainable No feeding of toxics to own| Trust and good farmer
family consumer relationship

Source: Field Survey2017 and 2018
Note: Exchange ratePhpl=USD0.019

LHA and GTA in P Institution

LHA revealedthat R nst i tuti on Astarts training by appre
farmer needs to appreciate first what they are doing for them tostaérthe importance of each

technical or theoretical lecture in the training. After understanding the tampe;, persuasion is

done using video presentations and tiaife story sharing. Technical discussions of innovation

will follow and focus on prduction of natural farm inputs such as bio pesticide, botanical
concoctions as fertilizers, and how the farexcan produce their own seeds. The trainer from the
institution also added that AFarmers arlt proud
their morale and boost their confidence. Every time they share their experiences, they feel

i mp o r These ieredsome of the observations she encountered during the interaction with the
farmers. These were also the reasons why she continues tatttathings on OA.

LHA and GTA in C Farm

Initially, C farm harvests were only for family consumption toddheir children fresh, nutritious,
toxic- and chemicalree food. With no farming background, OFT had difficulty in starting OA.
They even needeid go abroad to attend trainings and to adopt different technologies. Since most
Filipino farmers do not havthe capacity or means to study abroad and attend trainings, OFT
decided to share their learnings and technologies to farmers and interestethatsliWloreover,

their own experiences and struggles motivated them to share what they know througtstraining

LHA and GTA in A Farm

A Farm also catered to farmparticipants in their farm. Their philosophy and motivations pushed
them to conduct trainingnd share what they discovered to other farmers. They also have the
passion and hope that there will be ;mpeople who can benefit and enjoy the advantages of OA,
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while ensuring safe food for the consumer and safe management production for the farmer and
environment. This OFT believe that OA creates trust and good faonsumer relationships.

Comparison Betveen OFT in Japan and the Philippines

LHA and GTA revealed that OFTs in Japan and the Philippines have varied training methods,
packages, durationand contents. Japanese OFTs have formal education as agricultural
background, while Filipino OFTs only haw&inings and experiences of experimentation in their
farm. Different training strategies were identified but all led to persuasion in adopting OA
practices. All OFTs in both countries are motivated and recognized the importance of OA in food
and environmetal safety, and sustainability. Japanese OFTs are {mmdgminers as they
personally conduct every training that utilizes both laboratory methddinquirybased learning
method to ensure that their trainees really understood and can apply whatatineyg.l€On the

other hand, the Filipino OFTs need support of their respective staff in conducting trainings and are
focused on inquinbased methodlherefore, their technology or innovations, reasons of practicing
OA, and philosophy and motivations aresimelated.

CONCLUSION

Based on observations and interviews, this study concludes that OFTs in Japan and the Philippines
have varied training metds, packages, duration, strategy, and contents. In contrast, their
technology or innovations, reasons, and philosophy and motigatibpracticing and conducting
trainings in OA, are interrelated and basically grounded in disseminating the advantagemof O
safe food and production, environment conservation, and attainment of sustainability to further
persuade adaptors.

In general, it can also be concluded that being hamd&rmertrainers in Japan that utilizes
both laboratory method and inggibased learning method, guarantees a better understanding and
application of the subject matter to another farmers. Filipino @lld consider and adopt the
philosophy and uniqueness on how Japanese OFT conduct the trainings and impact the community.
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Abstract Global temperatures have raised because of phenomena such as Greenhouse
effect and Globalarming. Theses phenomena affect primary producers; plamtsarth.

As health issues become significant in Thai society, variety types of healthy food are
available in Thai markets, Sunflower sprouts are sold among them. The controlled room or
greenhousebecame needier in plantation and seedling because apetatres and
humidity can be adjusted and controlled to suit plants inside the greenhouse, the
temperatures in the greenhouse could be reduced from 2 to 10 Celsius and relative humidity
could be amnged from 70 to 99%RH. This work focused on utilizing treenhouse
installed with the developed temperature and humidity controller in sunflower seedling for
income earning in a community. A new temperature and humidity controller including
sensors wasesigned and fabricated to control conditions insidegteenhouse based on
Arduino technology with a low fabrication cost and easy to program as well as
maintenance. The greenhouse investigation was performed by using three different
sunflower seedlingutrient solutions which were affordable and locally al#é solutions;

a commercial nutrient solution, solutions prepared from cattle and earthworm manure bio
extracts, and three different seedling materials; cotton balls, coconut coir and loam. The
greenhouse was set 4 Celsius lower than ambient temperancesemperature and
different relative humidity values compared with the ambient air were set to be between 25
and 35 %RH, the greenhouse performance in this work was indicated by sunflower sprout
germination percentage and germination index. From the riexpetal results, the
maximum sunflower sprout germination percentage at 91.11% and the maximum
germination index at 13.98 were obtained when the sunflower seeds were grown in the
coconut coir withthe solution prepared from earthworm manure-eitracts,the higher
germination percentage than that of a literature. The greenhouse with the developed in
house temperature and humidity controller has proved its performance in seedling
sunflower sproutsral this feasibility study has shown that it had potemyiati be used in a
household seedling application.

Keywordsgr e e n hsom & ke geveedrico migr, o lhé @t masirslans f er

INTRODUCTION

According to the <current worl dés environment
leading to many pmomena (Kelemen et al., 2009). Greenhouse effect and Global warming are
some of the examples that affect the plant, the primary producerenthth source of food for all

living things. Thus, a greenhouse with a temperature and humidity controlleelissimg for

farmers in plantation and seedling plants due to its ability to control temperature and humidity for
each plant growing conditiotdealthy diets have become significant, especially vegetable which
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contains essential nutrition and good forltregOne of vegetables that has become more prominent

is a sunflower sprout. All parts of the sunflower have many economic values and margidienef
properties, so it has become prominent. The sunflower sprouts are consumed by a group of health
lover consimers due to their rich of essential nutrition that good for health. Bhuwapat et al. (2016)
informed that sunflower sprouts have great scemmatry and sweet, and edible both fresh and
cook such as salad, spicy salad, papaya salad, stir fried with sgstay, soup, and noodle instead

of bean sprout (Department of Agricultural Extension 2016).

Ugate et al. (2015) presented a study to compareling materials and seed soaking periods
that affected increasing of the sprouts in 2 experiments. In thesfipgriment, the seedling of
sunflower seeds was performed in 13 different materials for 7 days. The experimental results
showed that black husgrovided the highest germination rate and the best height and weight
products per 100 seeds. In the second rixgat, they soaked sunflower seeds in water in two
different temperatures; 27 °C and 50 °C, for 4, 8, 12 and 16 hours, then, they grew sérdling
black husk for 7 days. The experiment showed that the soaked seeds in 50 °C water for 16 hours
provided the best products. Kiatsakul (2016) presented a study of material and seedling
methodology of sunflower for commercial purposes. He had soakelbwanfseeds in water for
16 hours, then, he incubated the seeds for 24 hours. -Uhag Seedling was performed four
mixing-seedling materials; compost and coconut coir (1:1), seedling material and coconut coir (1:1)
and (2:1), as well as soil and comp@k:1). In the second experiment, he had soaked sunflower
seeds in the water for 24 hours and he did seedlotg Boated seeds and sunk seeds. The
experimental results showed that the composition of seedling material and coconut coir (2:1) and
the floatd seeds provided 83.33% of sunflower germination and produced the heaviest sprouts.
Threesurn and Junmatong () introduced a study of soaking a seed in Salicylic acid (Salicylic,
SA) that affected germination, growth and ability to be antioxidant ofl@eumer sprouts. The
results showed that soaking seeds in SA had no effect on sunflower seed germinatio. Soakin
seeds in the SA solution in the 500cromole concentration could increase the growth rate of
sunflower. Sunflower sprouts which were growonfr soaking in the SA solution had a better
ability to inhibit oxidation than those of the control unit.

Numhornthan and Sareepattananon (2014) designed and developed the temperature and
humidity control system for the hydroponics greenhouse using a-e@ifng system with
Programmable Logic Control (PLC) as a controller. The PLC controller received analog signal
from temperature and humidity sensors inside the greenhouse in front of the controlling unit which
was designed to work manually and automadiicalhe results showed that the automatic
controlled system could turn on and turn off the system perfectlynwitie assigned time. The
system could order the wateooling system to work according to the set time and temperature
criteria. Inside the genhouse, the average temperature was 30.45°C and the average humidity
level was 80.54%. The water spray workeéragely 10 minutes per day, and the water evaporate
cooling system worked averagely at 6.37 hours per day. Cheng and Wang develop (201i&dpresen
a distributed and mulgpan measurement and control system for a greenhouse. Their system was
based on th€ontroller Area Network (CAN bus) for communication technology and embedded
technology. They measured temperature, moisture, illumination. dlseypresented their circuit
software and hardware. They claimed that their control system enabled the gredoheask as
their design and goal.

This research focused on developing a greenhouse with a temperature and humidity control
system by using Auino technology which had a low fabrication cost and low maintenance. The
controlling software was also desigreased on Arduino technology to control a water pump and a
fan in an evaporative cooling system. The cooling system was used to reduce lkeath@si
greenhouse to bring air temperature inside the greenhouse down. The control system could switch
on and of another fan on top of the greenhouse which took water vapor inside the greenhouse out
to reduce relative humidity of the greenhouse. In thislys sunflower sprouts were chosen as a
subject in seedling. All seedling equipment, seedling materials anigmrusolutions could be
found and could be produced locally. All nine experiments were performed to investigate the
greenhouse performance genation percentages and indexes. These parameters were used to
indicate the greenhouse performance in applyinghie sunflower seedling. The information from
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this work could be used to promote sunflower seedling inside the greenhouse with the affordable
temperature and humidity controller plantation system in a greenhouse like Evaporative Cooling
was developed angdidely used for agricultural purposes.

OBJECTIVE

This research focused on developing a greenhwaitbea temperature and humidity controller by
using Arduino technology which had low investment and maintenance cost. In this study sunflower
sprouts were clsen as a subject in seedling. All seedling equipment, seedling materials and
nutrient solutions add be found and could be produced locally. All nine experiments were
performed to investigate the greenhouse performance. Germination percentages andvieidexes
used to indicate the greenhouse performance in applying for the sunflower seedling. The
information fromthis work could be used to promote sunflower seedling inside the greenhouse
with the affordable temperature and humidity controller

METHOD OLOGY

The greenhouse which was studied and developed in this work was 1.8 meters in width, 2.1 meters
in length, 3.1 meters in height and covered with opaque plastic sheets. The temperature and relative
humidity of air inside the greenhouse were controlled bjrmluino based system operated by in
house commands to control the Arduino board. The set ditff@ietemperature between inside
and outside the greenhouse werie3°C, and the set relative humidity levels were98% RH to
keep the temperature insittee greenhouse stable and suitable for the plantation. If the temperature
and humidity were not ithe set ranges, a relay would order a fan and/or a water pump to start
working immediately, the temperature and humidity level data were obtained fromssersste
the greenhouse. When the temperature and humidity levels returned to the set rarfigesarite
the water pump stopped working. The sunflower seeds were planted inside the greenhouse to
observe the growth of them as the greenhouse performaneeesidThe relative humidity and
temperature of air; both inside and outside the greenhouse, bse/ed and collected. Among 9
experiments, each experiment consisted of 3 replications. Three nutrient solutions were as
following;

1. Commercial nutent solution (15% byolumeof Nitrogen, 15% by volume dPhosphorus
and 15%by volumeof Potassim): 10 ml of the solution mixed with 20 L of water as the company
suggestion on a label,

2. Cattle manure biextract: 1 L of the solution mixed withl50f water having pH in the 615
7.5 range, and

3. Earthworm manure biextract: 250 ml othe solution mixed with 15 L of water.
Three seedling materialgere as following;

1. Cotton

2. Coconut coir, and

3. Planting soil from loal market.

All sunflower seeds were purchased from the local market. The seed hasob&ed for 16
hours, incubated for 24 hours and seeded in 29 cm x 17 cm seedling containers for 7 days. Each
maintainer contained 50 seeds to be observed for theitlgr@uring the day seedling period,
the temperature and relative humidity values of iaside and outside the greenhouse were
collected. The sprouts at 7 days old were collected and counted for their amounts. Collected data
during the harvest period weused to calculate germination percentage (G % in a unit of %) and
germination index (dhensionless) as following equations;
The number of normalsprOLgioo

The toal nunber of seeds

Germnation perentage = (1)
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.. Thenumber of normalsprou
The numler of seedling dys

Germination index = (2)

RESULTS AND DISCUSSION

The greenhous which was installed with the temperature and humidity control system (Fig. 1a),
was shown in Fig. 1b. Two sets of the sensors were placed in the middle and near the back wall of
the greenhouse. We checked temperature distributions ihgidgdeenhous@ramuanjaroenkij et

al., 2018) and found that the closer area to the greenhouse wall, the higher temperatures and the
closer area to the cooling pads, the lower temperatures. The temperature and humidity control
system was controlled by thHa-house Ardino codes was written and synchronized with and
Arduino board of the controller. In the codes, the temperature was set to turn on the water pump
when the temperature was higher than 30 °C to maintain the different temperatures between the
inside and outsiel greenhouse to be in the range 6f 8 °C. The humidity was set to turn on the
ventilating fan when the relative humidity was higher than 75 %RH. The operating results of the
greenhouse was shown in Table 1. From the results, we foundhéhtnperatws and relative
humidity were in the designed ranges) & °C and 80i 98 %RH, respectively. Then, the
greenhouse equipped with the control system was investigated for its performance in the sunflower
seedling process.

Table 1Air temperature and relative humidity inside and outside the greenhouse

Experiment number Temperature®C) Relative humidity (%RH)
Inside Outside Difference Inside Outside Difference
1 27.25 31.18 3.93 93.18 71.10 22.09
2 26.39 30.50 4.11 86.84 59.33 27.50
3 26.81 30.89 4.07 88.11 66.38 21.73

Fig. 1 The greenhouse with the temgrature and humidity controller

We put seedling sets outside the greenhouse to evaluate the germination percentages and
indexes of sunflower sprouts. The sprouts outside the greenhouse were damaged and destroyed by
pests; hence we could not compare the percentages and indexes of susfimues harvested
from outside and inside the greenhouse. The greenhouse performanskowasin Table 2 as
germination percentages and indexes. From the results, the average germination percentages were
higher that 80%. From the Kiatsakul (2016) reskathe germination percentages of his sunflower
sprouts planted in the coconut coir wéoever than the average germination percentages of this
research. This lower percentage may be caused by black husk in the literature mixture could hold
water less tha coconut coir in this research as mentioned in the literature (Kuldilok and
Loawsakul, 200). The germination percentages obtained from the current work were also higher
than those obtained from another literature, Ukate et al. (2015). Apart from thatuttent
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solutions, temperatures and relative humidity values were found as factaaffeébtd the growth

of the sprouts too. Figs. 2 and 3 provided the experimental results; the germination percentages and
indexes, obtained from the sunflower seedingcess. We compared the germination percentages
and indexes among three seedling materespectively.

Table 2 Average germination percentage and germination of sunflower sprout

Coconut coir Cotton Planting soil from

Nutrient solution local market
G% Gl G% Gl G% Gl
Commerciahutrient solution 91.11 13.44 86.00 12.62 89.78 12.67
Catte manure solution 90.67 13.45 88.00 13.52 90.89 12.84
Earthworm manursolution 90.67 13.98 83.56 13.21 89.78 12.72
91.11 90.67 _¢9¢.67 90.89
92
90
88
86
84
82
80
78
Coconut coir Cotton Planting soil from local
market

~; Commercial nutrient solution & Cattle manure solution >Earthworm manure solution

Fig. 2 Germination percentagesf sunflower seedlings

14
13.5
13
12.5
12
11.5
Coconut coir Cotton Planting soil from local
market
*. Commercial nutrient solution . Cattle manure solution '+ Earthworm manure solution
Fig. 3 Germination index of sunflower seedlings
CONCLUSION

The research focusemh presentinghe temperature and humidity contsgistem for the plantation
greenhouse The greenhouse was utilized in sunflowételfanthus annusL.) seedling. The
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greenhouse is 1.8 meters long, 2.1 meters wide, 3.1 meters high and covered with lgstique p
sheetsThe inhouse Arduino codes of the-fouse controller were written to control the
temperature and relative humidityf air inside the greenhouse. The average temperature and
relative humidity differences were recorded as 4.07 °C and 21.713%d3pectively the aimed
conditions were achieved as the plantation conditidh® performance of the greenhouse was
indicated bythe germination percentages and indexes of the sunflower sprouts. The germination
percentages and index results obtain@nfithis work were higher than those of the literatures
(Kiatsakul, 2016 and Kuldilok and Loawsakul, 2000). All nine experimentstiwite replications

were performed. The minimum germination percentage was at 83.56% and the minimum
germination index wastd2.62. While the maximum percentage was at 91.11% and the maximum
index was at 13.98. The developed temperature and humidityocegstem coupled with the
greenhouseavas proved its performance and showed its potential in the sunflower seedling for the
commercial purpose. The investment cost of the greenhouse and control system was 5,800 Baht
(193.33 USD), as the affordable costleéi34 Baht per square meter (51 USD per square meter).
From all results, the coconut coir as the seedling material prouidedbest germination
percentages. Farmers could use cattle and earthworm manure solutions instead of the chemical
nutrient solutionin the sunflower seedling because both solutions provided better germination
percentages than that of the chemical one.
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Abstract During sugacane harvesting process on fields, there wsrgarane losses
occurred in the process such as blesuh loss from a primary extractor fan usedctean

leaves out of the sugaane, loss from conveyers and from high cutting by a baser.cut
Different species ofugarcane Saccharumofficinarum L.) containeél dfferent trunk and

leaf sizes, different cleaning fan speeds should be considered. If the losses are reduced, the
better process can be obtained, and farmers get more income from more products and less
loss. This work focused on finding the proper opegaspeeds of the primary extractor fan
equipped in the sugarcane harvester; A8000/8800 model CASE IH trademark, to harvest the
Khon Kaen 3 (KK 3) sugarcané.(officinarumL.) in the minimum contamination and by

the maximum flawedsugarcanesticks less lan 2%. The harvestermanufacturer has
recommended the fan speed at 800 rpm as the suggested speed. The experimental
investigations in five different operating speeds; 700, 800, 900, 1000 and 1100 rpm, of the
fan were performed at treaigarcandield in Sgybouly District, Kenghat village, Lao PDR.

Ten different sampling points were specified to check contamination; sand, leaves and
flawed sugarcane sticks, along 4@@terlong plots with 1.65meter plot offset. Each
sampling point was in a iflietersquare eea The reported values were averagdues
obtained from all points in three repeating examinations. We found that the minimum
contaminationwas 7.26% and the flawed sugane was 5% when the fan speed at 700

rpm. The maximum contamination was at ighest speed. Thefore, thefan speed at 700

rom was used as the new operating speed for the harvester KKth& sugarcane
harvesting proceds reduce the losses

Keywords sugarcanesugarcane harvestgrrimary extractor fan

INTRODUCTION

Nowadays, lte sugarcane and sugar industries have been experiencing a shortage of labor in
agriculture and the cost of sugarcane harvesting is clearly increased. Thai society is entering the
ageing society and the government policy has promoted incredakagminimum wage.
Consequently, young workers are more interested in working in factories and service sectors than
in agricultural sectors. It is anticipated that the labor shortage is going to occur in Thai and other
sugar industries.

A Chopper sugarcarfearvesters one of popular sugarcane harvesters and it has been used to
harvest sugarcane to replace human workers and to reduce the harvesting cost. Thai public and
private groups have imported sugarcane harvesters from overseas and have researchkx to de
sugacane harvesters in Thailand. However, sugarcane harvesters have still been imported from
abroad. One of disadvantages found from using the harvesters is contamination during the
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harvesting process that affects the sugar production directly. coh&aminatbn can cause
sugarcane fractures which fall out the cutter and the harvester cannot pick up from harvested fields.

Sugarcane losses during the sugarcane harvesting have been reported by Ridge et al. (1993) as
following; 1) the loss from two cleeng fans bbwing small sugarcane sticks away; the large one
equipped on the top of the sugarcane collecting basket and the small one equipped at the end of the
conveyor, 2) the loss from the conveyor because gaps on the conveyor were bigger tharsthe stick
3) the bss from human errors such as workers have low skills causing high sugarcane cutting and
unsuitable sugarcasrew preparation and 4) the loss during transportations such as sugarcane
transportation from fields on trucks and during transportdiigtiveen th fields and factories on
the trucks without any covers.

The sugarcane harvesters in Thailand, especially in the sugarcane industry, can be divided into
two categories; the Whole Stick Sugarcane Harvester and the Chopper Sugarcane Harvester. The
Whole Stik Sugarcane Harvester (Opanukul et al. 2012), which is attached to a large tractor as in
Fig. 1(a), can cut sugarcane into whole trunks and stack the trunks in piles next to sugarcane rows,
then a sugarcane loader grips the trunks onto tramsgdrticksto transport the sugarcane to the
sugar factories. Performances of these harvesters are in 50 to 80 tons per day. The Chopper
Sugarcane Harvester (Opanukul et al. 2012), as shown in Fig. 1(b), can cut the sugarcane by the
base cutter into trunkgonvey tle trunks on the conveyor set to the chopper set, chop the trunks
into small sticks and transport the sticks by the elevator set on transporting trucks to the factories.
Performances of the latter harvesters are in 100 to 300 tons per day.

(b)
Fig. 1 (a) The Whole Stick and (b) the Chopper Sugarcane Harvesters (Opanukul et al. 2012)

A

y
4
5 .

Fig. 2 Base cutter blad€éMa et al., 2014) Fig. 3 Primary extractor fan (Ma et al., 2014)

Ma et al. (2014) introduced research and development of sugarcane harvest technology. There
were 2 popular ways in sugarcane harvesting; the harvesting withbainpiag process before a
cutting process and the fresh vesting without any prburning processes. Since the burning
process produce greenhouse gases, this work also tried to raise social awareness on the greenhouse
gas effects and impacts on the environment. This work presented mechanics and geometry
information such as the speedtbe Base cutter blade (Fig. 2), the cutting angle and inclination of
the bottormcutter blade and the shape of the blade influencing the cutting process and quality. They
showed that there were two interesting techniques could biedppimprove harvesty yields; to
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adjust the rotation speed of themary extractor farfFig. 3) and to control the height of the cutter

blade to cut sugarcane at the lowest part of the sugarcane. They also noted that the research and
development of the harvester componems, well as, improving the cutting and conveying
mechanisms, could reduce losses and contamination in the sugarcane harvesting.

Manhaes et al. (2014) presented visible losses in harvesting with the sugarcan€asitéir
Baguette Model A4000. This reseh was conducted with the RB7515 sugarcane without any pre
burning processes in the daytime. Sugarcane row lengths, soil moisture contents, soil types,
sugarcane ages and harvesting yields per hectare were coitettiedesearch and to evaluate the
visible losses from the cutter. The research information was randomly collected frem f3&@
length while 8 samples were taken in every 50 m in width and length of 10x2 m is 20 square meter.
This research reportetidt sugarcane was cut and broken intalspieces by the knife set of the
cutters and these sugarcane pieces were sucked out by the large cleaning fan along with sugarcane
leaves causing losses. The visual losses were reported as the average loss.8Basoas per
hectare or 3.4% of the tdtsamples while the average percentages of the loss suggested by
Benedini et al. (2011) were from 2.5 to 4.5%. The results from this work showed that preparation
of the sugarcane fields which were longer than 350itimn W5 m row spacing enhanced the good
production yields from using the harvester because no harvester turn was required, and the
harvester wheels did not press on the sugarcane base.

The loss of sugarcane harvested from the sugarcane cutter resultetidrountting speed and
the speed of theleaning fan was reported by Martins et al. (2017). This work evaluated the losses
and contaminants in sugarcane harvesting of the cutter; the CASE IH 8800 sugarcane cutter, from
three cutter speeds; 3, 5 and 7 knahd two rotation speeds of the fan s (R1) and 1,000
(R2) rpm. The Copersugar Technology Center 15 (CTC 15) sugarcane was chosen to harvest
without any preburning processes in straight fields with -in5row spacing and the average
harvesting yieldwas 92.5 tons per hectare. Results & work showed that the contamination
percentages obtained from the large cleaning fan at R2 was in the range of 4 to 6% while the
percentages obtained from the fan at R1 was more than 7%. The sugarcane fractotagperce
blown from the large cleaning famas less than 2.5%. This work concluded that the higher the
cleaning fan speeds showed the lower the contamination while the harvester speeds did not affect
the contamination.

OBJECTIVES

This research was carriedtdaio investigate losses from the sugakedractures left on the fields

and from the contamination sucked from the large cleaning fan of the harvester. The latter loss
occurred from the fan was analyzed to determine the optimum fan speed in the sugarcane
harvesting, as well as, to provide infation for sugarcane farmers who have their own sugarcane
harvesters. This research aimed to find the suitable speed of the big cleaning fan equipped in the
harvester; CASE IH sugarcane cutting machine model A8000/88Be suitable speed could
provide thelowest loss in the Khon Kaen 3 (KK3) harvesting from 5 different speeds; 700, 800,
900, 1000 and 1100 rpm.

METHOD OLOGY

1. Analyzing KK3 sugarcane age information from a database of Mitr Lao Sugar Co., Ltd., to find
ages of sugarcanes which were harvested.
Sdecting the proper experimental field which provided 10 tons per 0.16 hectare or ha (Fig. 4).
Selecting the harvester suggested by Mitr Phol group and on duty in the selected field from
Step 2.
4. Adjusting the speed dghe big cleaning fan equipped in theester to 5 investigated speeds;
700, 800, 900, 1,000 and 1,100 rpm.
5. Collecting data at each speed of the big cleaning fan; a distance between collecting points,
weights and types of residue rejected from the fan and weights of usable sugarcane sticks

wn
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(yield). Types of the residue, which was rejected from the fan, consisgdjarcane scraps
and waste. An area of the collecting point was 5x2 square meters, a canvas shBeptv@sg.
selected and laid to collect the samples.

6. Analyzing the sugarcane losy calculating following equations applied by Mitr Lao Sugar
Co., Ltd.(2018). This work focused on the loss from the primary (large) cleaning fan blowing
sugarcane scraps away.

The sugarcane scrap loss in kilogram per 0.16 hectare (0.16 ha equals to THRaunit);

Average sugarcane weight (kg) x sugameength per hectare (r
Sugar cane sampling length (m)

Sugarcane scrap loss (1)

Thepercentage of the sugarcane scraps blown out by the primary cleaning fan;

Loss of sugarcane (kg / 0.16 th) 100

Blown- out percentage= — 2
1,000 Productivity (ton / 0.16 he

The percentage of waste blown out by the primary cleaning fan;

| ities (kg /0.16 h 100
Waste blown out percentagemlourl les (kg a))( — (3)
1,000 Productivity (ton / 0.16 hi

Fig. 4 One of sugarcane fields Fig. 5 Sugarcane sampling

RESULTS AND DISCUSSION

From the database of Mitrao Sugar Co., Ltd., the sugarcanes aged from 10 to 14 months were
harvested because they provided an average gleltD.282 tons per 0.16 hectare. The proper
experimental field was at 111 Unit 10, Kenghet Village, Xaybouly District, Savannakhet Province
Lao PDR. The sugarcane field was prepared to haveml.6Bv spacing. the Chopper harvester;
CASE IH sugarcane cintg machine model A8000/8800 with 350 hp, was selected as the
experimental harvester. The harvester speeds could vary from 5 to 6 kniiaruester was set to

have the average speed at 5.5 km/h. From the harvester information, the minimum speedhof the fa
was 700 rpm. In this work, 5 different speeds were investigated and found that the higher the
speeds provided the heavier the residughasvn in Table 1. The residue consisted of waste (sand
and leaves) and broken sugarcane sticks.

The distance betweerpllecting points was 10 m. Weights and types of the residue rejected
from the fan were shown on Table 1, leaves were heavier than savetyfan speed. The average
weights of the usable sugarcane sticks which could be calculated as the yield w282atdl{3. per
0.16 hectare. The calculated results were shown in Figs. 6 and 7. The minimum and maximum

L ISERD
38



