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Abstract

Detection of the JAK2 V617F mutation is helpful in differential diagnosis, prognosis, and
predication of therapeutic response in CMPD disorders. Because the mutation can be present in a
small proportion of granulocytic populations in MPD patients, a highly sensitive detection method
is required. The study was aimed to optimize ARMS-PCR for the detection of JAK2V617F
mutations .This study was conducted at Prince Fahd Bin Sultan Research Chair .Fifty subjects
were registered from the King Khaled Hospital of Tabuk -Northwestern part of Saudi Arabia
among which 25 newly diagnosed MPD patients and 25 healthy controls. DNA was extracted
done using DNA extraction Kit from Qiagen .ARMS was optimized in which a a primers were
designed in such a way that it is able to discriminate among templates that differ by a single
nucleotide residue in one tube reaction.Both cases and controls were tested for JAK2 mutations
by ARMS-PCR. Demographic data, spleen size, hemoglobin level, white blood cell and platelet
counts were recorded. Independent sample t-test was used to study the correlation of
JAK?2 mutations with age, haemoglobin, blood counts and spleen size. Fisher's exact test was
applied to compare disease progression in mutation positive and negative cases. This study was
conducted on 25 newly diagnosed MPD  patients among which 17  were
polycythemia vera,5 Essential thrombocytopenia and 3 primary myelofibrosis and 25 healthy
controls. Both cases and controls were tested for JAK2 mutations by ARMS-PCR.
The JAK2 mutation was detected in 17/25 samples among which 13 were Polycythemia Vera, 02
from Essential thrombocythemia, 01 from Primary myelofibrosis. The JAK2 mutation was not
detected in any of the healthy controls by ARMS-PCR. The main advantage of ARMS was that
the amplification step and the diagnostic steps were combined, in that the presence of an
amplified product indicates the presence of a particular allele and vice versa. For routine
diagnosis, this characteristic of ARMS means that it is a very time-efficient method.It was
concluded that the ARMS-PCR assay optimized allows the discrimination between homozygous
and heterozygous individuals with the JAK2 V617F mutation and has a key role in acting as a
reliable screening test for the presence or absence of the mutation in individuals with MPDs. The
test will be potentially useful to follow minimal residual disease when targeted therapies
against JAK2 kinase become available. The test is therefore a simple, fast, and inexpensive
procedure that does not entail any special equipment other than a thermocycler.

Copy Right, 1JAR, 2016,. All rights reserved.

Introduction:-

Myeloproliferative neoplasms (MPNSs) are multipotent hematopoietic stem cell disorders characterized by uncontrolled
proliferation of maturing blood cells'. Among its types, Chronic myeloid leukemia (CML) is the most common MPN,
followed by polycythemia vera (PV), essential thrombocythemia (ET), and idiopathic myelofibrosis (IMF).The
pathogenesis of myeloproliferative disorders (MPD), is still largely unknown except the chronic myeloid leukemia
(CML), where the presence of the t(9;22) Ph' chromosome and of the underlying molecular abnormality has been known
for decades and ultimately led to the development of target-specific drugs, the molecular lesion(s) at the basis of the
other MPD has remained elusive.>* JAK2 is a cytoplasmic tyrosine kinase that plays an essential role in the signaling
pathways of cytokines and growth factors. An acquired G — T point mutation in exon 12 of the gene encoding the Janus
tyrosine kinase 2 (JAK2), leading to amino acid substitution of phenylalanine for a highly conserved valine (V617F), in
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the JH2 pseudo-kinase domain, renders JAK2 kinase constitutively active and leads to cell proliferation in the absence of
the growth factors®®.In vivo expression of JAK2V®*Fin a murine transplant model induced erythrocytosis’ . the
mechanism of activation of JAK2 kinase activity by mutations in the JAK2 signalling pathway as depicted in figure 1.
The JAK2V617F and JAK2 exon 12 mutant kinases bind cytokine receptors and are phosphorylated in the absence of
ligand, and lead to ligand-independent activation of downstream signaling pathways.

Figure
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Figll‘lre 1 The mechanism of activation of JAK2 kinase activity by mutations in the JAK?2 signaling
pathway

The JAK2 mutation has been detected in 65 to 97% of patients with polycythemia vera, 23 to 57% of those with essential
thrombocythemia (ET), and 30 to 57% of idiopathic myelofibrosis.”® JAK2 mutation is absent in normal individuals, in
patients with secondary erythrocytosis and thrombocytosis, or in patients with chronic myelogenous leukemia; detection
of the mutation thus aids in differential diagnosis in cases with similar clinicopathological features.’Methods for
detection of JAK2®*"F mutation based on the analysis of genomic DNA obtained from peripheral blood granulocytes
have been devised and already entered the clinical practice. Because V617F is an acquired mutation that can be present
in a small proportion of granulocytic populations in some cases, especially of ET, a highly sensitive detection method is
essential'® .Methodologies reported in the literature include direct sequencing,® PCR-restriction fragment length
polymorphism,*® allele-specific polymerase chain reaction (PCR),™ pyrosequencing,’ and amplification refractory
mutation system (ARMS)-PCR.® The modified assay detects mutation with a highly reproducible analytic sensitivity of
0.05 to 0.1%, making it suitable for the detection of low levels of JAK2 mutation. The test will be potentially useful to
follow minimal residual disease when targeted. The merits and demerits of the various methods used for JAK2 mutation
detection have been by studied described for principles and potential clinical utilities of each assay™*. Some have
adapted the use of mMRNA as the basis for testing for JAK2 mutations and have shown that RNA allows more sensitive
detection of mutations than does DNA at early stages of disease The use of RNA rather than DNA provides the
additional advantage of capturing abnormalities in platelets and detecting alternatively spliced transcripts™ .The reported
frequency of JAK2V®"" mutation is around 80% (range, 65-100%) in PV, 40% (range, 23-57%) in ET and 55% (range,
35-95%) in IM patients™ .JAK2V®*"F mutation is found in either the heterozygote or the homozygote status, the latter
arising from mitotic recombination; there are significant differences in the incidence of homozygosity, which involves
about 30% of patients in PV and IM and less than 4% in ET.

There are indications that the clinical phenotype might be dependent on the proportion of mutated allele, as the
expression levels of some aberrantly regulated genes in MPD, such as PRV-1lor NF-E2, have been found higher in
homozygote than in heterozygote patients.'’*® In a large survey on ET patients, the presence of the mutation was
associated to clinical and biological features suggestive of a PV-like disease, thus supporting the view that these two
disorders represent a biological continuum; furthermore, according to the presence of the JAK2Y®''F mutation, ET
patients could be divided into two distinct subpopulations characterized by different disease presentation, clinical
complications and response to therapy . We aimed to optimize the diagnostic values of the ARMS-PCR method for
detecting mutations in exon 14 of the JAK2 gene to diagnose myeloproliferative disorders.
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Material and Methods:-
Patients and Controls:-
Selection criteria of patients:-
« The study was carried out at Prince Fahd Bin Sultan Research chair, Cancer Molecular Genetics Lab,
Department of Medical Lab technology, University of Tabuk. The study was ethically approved from the Ethics
committee, University of Tabuk.
+«+ The subjects were recruited from the hematology OPD of King Khaled hospital, Tabuk and all the subjects
obtained consent form before the sample collection.
Inclusion criteria for myeloproliferative disorders:-
« Myeloproliferative disorders with Ph negative .
» Clinically confirmed cases of polycythemia vera (PV), essential thrombocytosis (ET), myelofibrosis (MF).
¢ All participants were of Saudi origin.
Inclusion criteria for controls:-
«+ All controls specimens were timed around routine blood draws that are part of routine workout, and hence
would not require additional phlebotomy.
<+ All participants were of Saudi origin
Exclusion Criteria:-

7

«+ Patients with any other significant malignancy.
+«+ Non-Arab Saudi or recently-naturalized Saudi Arabia were excluded
Sample Size:-

« The study was conducted on 30 specimens .Twenty were healthy controls and 25 were clinically confirmed

Myeloproliferative disorders.

Experimental Design:-
Genomic DNA extraction from Blood samples of MPD patients and controls:-
The Blood samples were collected by venipuncture in EDTA tubes from MPD patients and healthy controls .The DNA
extraction was done by using DNeasy Blood Kit cat 69506 from Qiagen as per the manufactures instructions. The
QlAamp DNA Blood Mini Kit provides silica-membrane-based DNA purification. The QlAamp DNA Blood Mini Kit
was designed for processing up to 200ul fresh or frozen human whole blood. QIAamp Mini spin columns can be easily
processed in a centrifuge or on vacuum manifolds. Purification of DNA using the QlAamp DNA Blood Mini Kit was
fully automated on the QIlAcube .The DNA extracted was dissolved in nuclease-free water, and stored at 4°C until use.
The DNA quality and yield was assessed using Nanodrop (optical density) and agarose gel electrophoresis
Amplification ARMS primers for the JAK2 mutation:-
ARMS-PCR was performed in a final volume of 5 uL containing 2uL of 50ng genomic DNA, 12.5 uL of PCR-master
mix purchased from Epigentek (USA),0.25 uL of 25 pmol/L of each primer (Table 1) The Methylamp Tag 5x PCR Mix
was premixed ready-to-use solution containing all reagents required for PCR (except template, primers and water).
Methylamp Taq DNA polymerase ,5x Reaction Buffer: 1 0.4 M Tris-HCI, 0.1 M (NH4)2S04, 0.1% w/v Tween-20,12.5
mM MgCI2: 1x PCR solution — 2.5 mM MgCI2 ,1mM dNTPs of each and remaining nuclease free ddH,O as depicted in
Table 2. Finally the 2ul of DNA was added from each patient and control separately. The thermo cycling conditions for
the PCR amplification of ARMS primers for JAK2 mutation were initial denaturation at 95°C for 10 minutes followed by
40 cycles 95 °C for 45 sec, 57.9 °C for 45 sec, and 72 °C for 45 sec followed by the final extension at 72 °C for 10
minutes.

(R

*

(R

Table 1:- Primers designed for ARMS PCR

Primer Sequence Annealing Temp PCR product
Forward outer 5’- TCCTCAGAACGTTGATGGCAG- 3’ 57.9 463bp
Reverse outer 5’- ATTGCTTTCCTTTTTCACAAGAT-3’

Forward wt 5’-GCATTTGGTTTTAAATTATGGAGTATATG-3’ 229hbp
Reverse mut 5’-GTTTTACTTACTCTCGTCTCCACAAA-3’ 279hp
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Table 2:- Preparation of PCR coattail.

Reagent 1x 5x
PCR master mix 5ul 25ul
Forward outer 0.25 ul 1.25ul
Reverse outer 0.25 ul 1.25ul
Forward wild 0.25ul 1.25ul
Reverse mutant 0.25 ul 1.25ul
Nuclease free water 17.0 ul 85ul
Total volume 23ul 110ul

Finally 2 ul DNA was added.

Results and Discussion:-

The purity of DNA extracted was checked by using Nanodrop1000 Spectrophotometer from Thermo .All DNA samples
were screened for purity by measuring optical density (OD) at 260nm (OD,g) and 280 nm (ODyg0). DNA concentration
(ug/ml) was calculated based on the OD,g reading .A ratio of ~1.8 was generally accepted as “pure” for DNA .The
optimal rang of ratio obtained were 1.7-2 .The DNA 260/230: 1.7-2; Pure DNA must have a 260/280 ratio between 1.8
and 2. The quality of DNA was checked by running in 1% gel electrophoresis as shown in figure 2.

Figure 2:Genomic DNA preparation from peripheral blood of myeloproliferative patients
and healthy controls

P1 P2 P3 P4 PS P6 P7 P8

). Genomic DNA preparation from peripheral blood of myeloproliferative patients

(5% €2 €3 G4  i¢s €6 €71 €38

b). Genomic DNA preparation from peripheral blood of healthy controls

Amplification Refractory Mutation System (ARMS-PCR) for JAK2V617F mutation:-

Tetra-primer ARMS-PCR was established for the analysis of single nucleotide polymorphisms (SNP), which employs
two primer pairs to amplify, respectively, the two different alleles of an SNP in a single PCR reaction. Two forward and
two reverse primers are used in different combinations to generate three potential PCR products. Primers FO and RO
flank the exon 14 of the JAK2 gene, resulting in a band of 463bp to control for DNA quality and quantity. Primers Fwt
and RO amplify a wild-type allele, generating a band of 229bp, and primers FO and Rmt generate a band of 279 bp from
the mutant allele as shown in figure 3.
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FIGURE 3. PCR amplification ARMS-PCR primers for the detection of JAK2V617F Mutation
L P1 P2 P3 P4 P5 P6 P7 P8 P9

~ » ) : . ! B {
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JAK2 (V617F) mutation analysis by ARMS PCR in leukemia patients:
L=100bp Ladder.

P1,P5,P6 and P7 = Mutztion Negative.

P2,P4,P4,F8 and P9= Mutation Positive.

The intended mismatches in Fwt and Rmt are shown in lowercase, and genotype-specific nucleotides are underlined as
shown in figure 4. The amplification Refractory Mutation Screening (ARMS) PCR permits a single base change to be
detected under ideal PCR conditions. This is ideal for detection of the single base G — T transversion associated with
the JAK2 mutation in question. The ARMS-PCR technique uses 4 primers as shown in figure 4 as follows; a forward
outer primer, a reverse outer primer ,a forward inner wild type specific primer and a reverse inner mutant specific
primer. It requires two temperature programs during the PCR reaction. Due to the positioning of the outer primers at
varying distance from the site of the mutation there is the generation of three fragments in this example in a

heterozygote: two small allele specific fragments and a large control PCR product. DNA Fragments can be distinguished
via electrophoresis on agarose gel.

Schematic diagram of the ARM S-PCR assay for JAK2

Intron 13 Exon 14 ntron 14
FO Fwt
— —.
—! !
L= I
Rrni

RO
-

Vililad Rypeir Sl Dt FIH DD

Myt allede baed FTS b

Caortrod B SE3 by

& TCCTCAGAACGTTGATGGCAG 3°

S ATTGCTTTOCTTTTTCACAAGAT 3

S GCATTTGGTTTTAAATTATGGAGTATATH 3
F GTTTTACTTACTCTOGTCTOC ACAMAAN 3

7783

Figure 4. Primer designing for ARMS-PCR assay of JAK2VO617F Mutation

Performing a dilution series indicates the level of sensitivity of ARMS-PCR to be 1-2 %. The assay allows
discrimination between homozygous and heterozygous individuals with the JAK2 V617F mutation and has a key role in
acting as a reliable screening test for the presence or absence of the mutation in individuals with MPDs. An acquired
mutation in the JAK2 gene is a cytoplasmic tyrosine kinase that plays an essential role in the signaling pathways of
cytokines and growth factors. The mutation 1849 G>T, which leads to amino acid substitution of phenylalanine for a

highly conserved valine (V617F), (as shown in figure 5) renders JAK2 kinase constitutively active and leads to cell
proliferation in the absence of the growth factors
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Amino acid change led by JAK2 mutation

Vai617Phe
FERM SH2 p2 #1
w FFEAASMMSKLS GVCVCGDENILVQEFV
o FFEAASMMSQLS GVCVCGEENILVQEFV
w- FFEAASMMSQLS GVCVCGEENILVQEFV
»» FFEAASMMSQLS GVCVCGEENILVQEFV
o« FFEAASMMSQLS GVCVCGEENILVQEYV

Figure 5. Primer designing for ARMS-PCR assay of JAK2V617F Mutation

The study was conducted on 50 specimens 25 were controls and 25 were MPD cases. The 25 newly diagnosed MPD
patients among which 17 were polycythemia vera, 5 Essential thrombocytopenia and 3 primary myelofibrosis and
25 healthy controls depicted in figure 6 . Both cases and controls were tested for JAK2 mutations by ARMS-PCR.
The JAK2 mutation was detected in 17/25 samples among which 13 were Polycythemia Vera, 02 from Essential
thrombocythemia, 01 from Primary myelofibrosis as depicted in figure 7. The JAK2 mutation was not detected in any of
controls by ARMS-PCR.

the health

Figure 6. JAK2 gene mutation in Leukemia patients
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JAK2 V617F - DNA Reference Standards (Horizon diagnostics) for wild as well as mutant allele were used along with
ARMS-PCR assays. ARMS assay proved to be highly sensitive technique and can be used to monitor residual disease
after treatment. The JAK2 mutation was discovered using direct sequencing after PCR. However, the method only
detects the mutation present in more than 20 to 30% of total DNA. The JAK2 mutation has become an important
diagnostic criterion for Philadelphia chromosome-negative myeloproliferative neoplasms (Ph-neg MPN), especially in
polycythemia vera (PV).* accordingly, it has been included in the World Health Organization diagnostic criteria for Ph-
neg MPN? .In Jak2 gene new exon 12 mutations involved in the pathogenesis of PV and idiopathic erythrocytosis have
been described. These mutations are also important for the diagnosis of PV, as approximately 3% of PV cases have
mutations in this exon. #*In addition, other JAK2 exon 14 mutations that are distinct from JAK2 V617F, such as C616Y,
D620E, and C618R, have been detected in patients with myoproliferative neoplasms (MPN). % Despite this, the
described JAK2 mutations are neither specific for this group of diseases, nor are they present in all patients with classical
Ph-neg MPN (especially in essential thrombocythemia [ET] and primary myelofibrosis). In addition, infrequent
occurrence of the JAK2 V617F mutation has been reported in chronic myelomonocytic leukemia, atypical MPN,
myelodysplastic syndromes, systemic mastocytosis, and acute myeloid leukemia. ZDetection of the mutation is helpful
in differential diagnosis, prognosis, and predication of therapeutic response.

Amplification Refractory Mutation System (ARMS-PCR) has also been termed allele-specific PCR or PCR
amplification of specific alleles (PASA). The amplification refractory mutation system (ARMS) is an amplification
strategy in which a polymerase chain reaction (PCR) primer is designed in such a way that it is able to discriminate
among templates that differ by a single nucleotide residue .Thus, an ARMS primer can be designed to amplify a specific
member of a multi-allelic system while remaining refractory to amplification of another allele that may differ by as little
as a single base from the former.

Several laboratory techniques have been developed for JAK2 V617F genotypic analysis. Because JAK2 mutation is an
acquired mutation that can be present in a small proportion of granulocytic populations in some cases, especially of ET, a
highly sensitive detection method is essential. Different sensitivity of various assay methods partially accounts for the
wide range of mutation frequencies reported in the literature.”® As a matter of fact, re-evaluation of the same cases with a
more sensitive technique has increased the detection rate from 73 to 97% in patients with polycythemia vera.* In
addition, a highly sensitive technique is potentially useful to monitor residual disease after treatment. Methodologies
reported in the literature include direct sequencing,? allele-specific polymerase chain reaction (PCR), * PCR-restriction
fragment length polymorphism, 2° pyrosequencing,® and amplification refractory mutation system (ARMS)-PCR?®..The
main advantage of ARMS is that the amplification step and the diagnostic steps are combined, in that the presence of an
amplified product indicates the presence of a particular allele and vice versa. For routine diagnosis, this characteristic of
ARMS means that it is a very time-efficient method. However, this combination of the amplification and diagnostic steps
has resulted in a system that may not be as robust as some of the other methods in which these two important steps are
separated, e.g., PCR followed by restriction enzyme analysis. Moreover, the data show that direct sequencing is not an
adequate technique for exon 12 mutation identification; therefore, appropriate methodology should be considered for
using this molecular marker in the process of diagnosis. It has been have demonstrated that this high sensitivity is not
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accompanied by any significant compromise in the diagnostic specificity of the assay. In addition, the ARMS-PCR assay
shows different patterns for normal, mutant, or mixed genotypes, minimizing the chance of misinterpretation. With
simply one tube of PCR reactions and obviation for special equipment and reagents, ARMS-PCR represents a time- and
labor-saving as well as cost-efficient method that is readily and broadly applicable in clinical molecular diagnostic
laboratories.

Conclusion:-.

It was concluded that the ARMS-PCR assay is an appropriate methodology should be considered for using JAK2
molecular marker in the process of MPD diagnosis and allows discrimination between homozygous and heterozygous
individuals with the JAK2 (V617F and in exon 12) mutation and has a key role in acting as a reliable screening test for
the presence or absence of the mutation in individuals with MPDs. The test is therefore a simple, fast, and inexpensive
procedure that does not entail any special equipment other than a thermocycler.
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Introduction:-

Films of 5% E-dicyclopropyl-methylene-(2,5-dimethyl-3-
furylethylidene-succinic anhydride (E-DCPF) doped in PMMA
polymer films, [E - (DCPF ) - (PMMA) films], were prepared by
casting method and then were irradiated with UV light (360 nm) for
different exposure time (2- 38 min). The color of the films turned to
deep pink after 38 min. The photo-bleaching time was 670 min. The
absorbance spectrum was studied in the range from 190 nm up to 650
nm, where that spectrum showed four peaks. The onset one was
related to the photo coloration effect at 516.44 nm,where it was
increased in height and decreased in its width by the increasing of the
exposure time of UV-Irradiation . The other three peaks were at 363
nm, 272.85 and 218 nm respectively. The spectra have an isosbestic
point at (417 nm).The optical properties of the films were
investigated using the spectrophotometric measurements of both the
transmittance and reflectance in the spectral range from 400 to 1500
nm . Both the refractive index, n, and the absorption index, k, were
calculated  before and after coloration.For the first time ;the
parameters of the molar extinction coefficient (gmoiar)[0SCillators
energy (Eqs), oscillator strength (f), electronic dipole strength (g°) and
the concentration of the coloring centers were evaluated. The analysis
of the absorption coefficient (o) revealed three indirect transitions and
only one direct transition for photo - bleached films ,while two
indirect transitions and only one direct transition for colored films .

Copy Right, 1JAR, 2016,. All rights reserved.

Dicyclopropyl fulgide (DCPF) has attracted a great attention because it is an important one of the organic
photochromic compounds. These compounds are considered as promising candidates in photoswitchable system
which require high reversibility [1-11] and in optical memory devices which depending on non —destructive readout
stability[5-7]. Through all photochromic candidates; Fulgides showed a reversible photochromism with minimum
photochemical fatigue [2,8], thermal stability [9] and nondestructive readout stability .The photochromism of
fulgide occurs between the open E-isomer and the photocycle colored form(C-isomer) [2,5-7]. The molecular
structure for E&C (isomers) of DCPF is shown in Fig.1(a)
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UV light (360 nm)

VIS-light

E-isomer C-isomer
Fig. 1(a): The molecular structures of both E and C - (DCPF ) compounds.

The present work is to introduce a new optical comparative studying of casting (C-DCPF ) - PMMA film with
its E-isomer , determine the concentration of the coloring centers, and many other important optical parameters for
more promising photochromic application.

Experimental Technique:-

films of (5% E-DCPF ) doped in (PMMA)) with 37.5 um thickness ,were prepared using casting technique. The
ploy methyl methacrylate (PMMA) ,was obtained from Aldrich chemical company, while dicyclopropyl-methylene-
(2,5-dimethyl-3-furylethylidene-succinic anhydride (E-DCPF) was obtained from TCI company, Japan. Pure
chloroform was used as a common solvent for both DCPF and PMMA . The solutions were then mixed by using a
magnetic stirrer for about 4.5 hours and under vacuum to reach a suitable viscosity and homogeneity .The solution
then was casted on a glass plate and kept in a dry atmosphere at room temperature for 24 hours . UV-VIS absorption
spectra of the unirradiated and irradiated films were carried out at room temperature in the wavelength range (190-
650 nm). In addition, both the transmittance (T) and the reflectance (R) were measured at normal incidence in the
spectral range from 190 to 1500 nm, using a double beam spectrophotometer (JASCO model V-670 UV-VIS-NIR)
attached with constant angle specular reflection attachment (5°).The analysis of the obtained data of T,R and A were
carried out in a similar manner as published before [10,12]. The relative uncertainty in the transmittance and
reflectance given by the manufacturer was 1%. Transmittance scans were performed using the air in the reference
compartment of the same type as the one used for film deposition. The reflectance was measured at the incidence
angle of 5° with an aluminum reference mirror. The absolute values of measured transmittance and reflectance, after
correcting for the absorbance and reflectance of the substrates , are given by the following equations;

1
T=(#)1-rR) O
where Iz and 1, are the intensities of the light passing through the film-air system and the reference air,

respectively, and R, is the reflectance of air In addition, if the intensity of light reflected from the sample mirror
reaching the detector is Iy and that reflected from the reflectance reference mirror is I, ,then;

R=<%) R, [1+ (1-R,)2]-T2R, (2)

From the measured T, R and film thickness, d, the value of the refractive index (n) and the absorption index (k)
were computed by a special computer program based on minimizing (AT)? and (AR)? simultaneously, where

(AT)Z = I Tn,k - Texp | 2 (3)
(AR )2 = I Rn,k - Rexp | 2 (4)
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where T, and R, are the calculated values of T and R using the Murmann's exact equations taking into account
the experimental error in measuring the film thickness to be = 2.5% and in T and R to be +1%, the error in the
calculated values of n and k are estimated to be +3 % and £ 2.5%. respectively.

Results and Discussion

Fig.1(b) showed the experimental pictures of the bleached (E-isomer) and colored (C-isomer) (DCPF
) 55 (PMMA) films, while Fig.2(a&b)represents the obtained patterns for NMR - H' & C*® estimations for both E
and C- DCPF films under our estimation.

E-isomer C-isomer
Fig.1(b):The colour of the obtained E and C - (DCPF )y - (PMMA) isomers in the film form.

ChemNMR 'H Estimation

O
0 0.65,0.40

0.65:0.40

0.65.0.40 - - - - - - 1 l‘L

R

1

T EER
PPM

Fig. 2(a): The patterns of NMR- H'&C" estimations of (E-DCPF )sy, - (PMMA) film.
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Fig.2(b): The patterns of NMR- H'&C*® estimations of (C-DCPF )y - (PMMA) film.

Fig.3 shows the effect of the exposure times to UV light on absorbance spectrum of (E-DCPF )y, - (PMMA)
films. . The exposure time ranged from 2 to 38 min, where the absorbance reached to a saturation and a stability in
its value. The absorption in VIS region increased with increasing of the exposure time up to 38 min then leave off,
with photochromic absobtion peak at 516,44 nm,see Fig.4(a).The spectra of absorbance in Fig.3 illustrated an
isosbestic point at 417.079 nm, where the second absorption band was mentioned with an inverted response to
light. The amplitude of the absorption peaks increased with exposure time to UV light. Fig.4(b) represents a
comparison between the absorption spectrum of the saturated photo-colored and  photo-bleached of
(DCPF )sy, - (PMMA) films at room temperature in the wavelength range. (190-650 nm), while Table.1 involved a
comparison between E and C of (DCPF )5, - (PMMA) films.. The isosbestic point revealed the presence of only
one product in photoreaction[13]. C-isomer product was then photobleaching using a white light. The
photo- colored was gradually started disappeared after 670 min , where it returned to the original color which
related to E-isomer. This behavior was found to obey a first order reaction with a rate constant, k= 0.158. s* and a
half-life time ,t,, =40 s.
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Fig. 3: The absorbance spectra of (DCPF )5, - (PMMA) films at room temperature in the wavelength range
(190 -750 nm) at different exposure time (2-38 min).
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Fig.4(a): The time dependence of the absorbance spectra of the coloration peak through (DCPF )sy, - (PMMA)
film in the wavelength range (400-650 nm).
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Fig.4 (b): A comparison between the absorbance spectra of the photo-colored and photo-bleached
(DCPF )5y, - (PMMA,) film.

Table 1: The values of the energies(E) of the peaks in the absorbance spectra of both E and
C- (DCPF )sy, - (PMMA) film.

No., E(eV)
of the peak E-isomer C-isomer
1 2.401
2 3.44 3.416
3 4.129 4.545
4 5.602 5.668

The spectral distribution of the molar extinction coefficient ( €molar) Was also determined and it is shown in
Fig.5. emoar @nd its companion parameters meanly, oscillator energy(E,s), oscillator strength (f) and the electric
dipole strength (q%) were determined using the following equations [14].

o= 2303(57) Emotar (5)

f=4.38x10° [ &,,10r dVv(6)

1

q2 = 2500 Emolar Al/l (7)
Where p is the solids mass density ,M is molecular's weight and a is absorption coefficient. These parameters have
been listed in Table 2

843




ISSN: 2320-5407 Int. J. Adv. Res. 5(1), 838-848

5
1.2x10 T T T T T T T T
—=—, ., without coloration.
—%—s, ., after 38 min of coloration

1.0x10°

8.0x10"

6.0x10"

,(L/mol.cm)

molar’

4.0x10"
w

2.0x10" H

0.0

10000 20000 I 30600 I 40600 I 50600 I 60000
v,em®
Fig.5: The molar extinction coefficient (€moiar ) V., the wave number (v ) for both E and C
(DCPF )5y, - (PMMA,) films.

Table 2: The Calculated spectral parameters , f and g° of the different peaks for both E and
C- (DCPF )sy, - (PMMA,) films.

No., of the peak in Fig.(5) F g’ (A)
C-isomer E-isomer C-isomer E-isomer
1 0.689 1.3 0.59 0.79
2 1.681 1.75 0.37 0.48
3 0.456 0.94 8.002 11.90
4 073 e 1463 e

Also, the concentrations of the coloring centers were calculated by the analysis of the peak of coloration and
depending on approximate Smakula's equation, which can be represented by the following formula [ 15];
n
Nf-089x107 [ (n2+2)2 *H 1®)
Where N is the density of the coloring centers, n is the refractive index of the films, u is the width at the half

maximum of the absorption peak. The calculated centers were increased from ~  4.57x10 *° to 9.18 x10 ** /cm®
as the time of coloration increased from 2 to 38 min.

On the other side, the spectral distribution of both T and R in the wavelength (400 to 1500 nm) for bleached, and

colored films are shown in Fig.6. The analysis of both T and R gave us the ability to calculated the mean optical
constants, the refractive index, n, and the absorption index, k.
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Fig. 6: T% and R% vs. A(nm) for both E and C - (DCPF )g, - (PMMA) iSOMers in the film form.

The refractive index ,n, was analyzed using the single oscillator model in the transparent region and all the optical
data could be described to a very good approximation, by the following equations[16-17].
2 = __ FEoFa
=1t G ©
2 _ _ (e2N) 2
n (goo) =& (4reg 2 m* )A (10)
,where hv is the photon energy, E, is the oscillator energy, E4 is the dispersion energy, €, is the high frequency
dielectric constant, g, is the lattice dielectric constant , N/m* is the ratio of the free carrier concentration to the
effective mass, c is the speed of light, and e is the electronic charge. The dispersion parameters were obtained by

plotting (n? -1)™ vs (hv)2and n? vs. A% (see Fig.7(a&b)) and the obtained results are listed in Table 3.
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Fig.7(a): (n*-1)" vs (.hv)? for both E and C- (DCPF )sy, - (PMMA) iSomers in the film forms.
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Fig.7(b): (n°) vs (:\)? for both E and C- (DCPF )sy, - (PMMA) iSomers in the film form.

Table 3: Some Dispersion parameters for both E and C (DCPF ) s, - (PMMA) iSOMers in the film form.

The dispersion parameters E-isomer C-isomer
Eo, eV 5.107 3.397
E g4,V 8.626 5.9327
€ o 2.689 2.7465
€L 2.794 2.927
€L - £ 0.105 0.181
N/m* , /Kg.m® 3.345x10 *° 4.084x10 *°

After the analysis of the dispersion curves we converted to determine both the type and the values of the energy
gaps depending on the analysis of the absorption coefficient and according to Baradeen et al equation[16]
for E and C- (DCPF )sy, - (PMMA) iSOMErS in the thin film forms. The results are listed in Table 4 and shown in
Fig.8(a&b).These results supported the presence of three indirect transitions with 1.669, 2.61 ,and 2,787 eV for
E-isomer ,while two with 1,967 and 2.787 eV for C-isomer respectively and only one direct transition for the both
isomers, in the thin film forms, with a value equal to 2.937 eV.
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Table 4:- The values the optical energies of both direct and indirect transitions for both E and

C- (DCPF )sy, - (PMMA) isomers in the film form.
The type of The values of the Optical energies (Eg)in eV
the optical
transitions E-isomer C-isomer
Indirect Eg," 1.669 1.967
Eg," Y
Eg," 2.787
Direct Eg ¢ 2.937
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Conclusion:-

Casting E- (DCPF )sy - (PMMA) isomer in the film form was prepared and then was irradiated with UV light
(360 nm) for different exposure time. The film turned to deep pink color after 38 min. The photo-bleaching time
was 670 min. The absorbance spectra showed four peaks. The onset one was related to the photo coloration effect
at 516.44 nm,where it was increased in height and decreased in its width by exposure time of UV-Irradiation . The
other three peaks were at 363.04 nm, 272.848 and 218.819 nm respectively. The spectra have an isosbestic point at
(417.079 nm). The photo- coloring effect was gradually disappeared and return to the original color after 670 min
, Which related to E-isomer. This behavior was found to obey a first order reaction with a rate constant, k= 0.158.
s* and a half-life time ,t ;, = 40 s. The analysis of both the transmittance and reflectance in the spectral range from
400 to 1500 nm revealed the presence of three indirect transitions with 1.669, 2.61 ,and 2,787 eV for  E-isomer
,while two with 1,967 and 2.787 eV for C-isomer respectively and only one direct transition for the both isomers,
in the thin film forms , with a value equal to 2.937 eV. The application of Smakula's equation indicated the
increasing of the concentration of the coloring centers from ~  4.57x10 ©® to  9.18 x10 */cm® as the time
increased from 2 to 38 min.
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Introduction:-

Employee training is intended to provide an opportunity for
advancement and may be perceived as the organization values their
employees and their sense of self-worth, therefore will result to
building a stronger affective commitment. Thus also resulting to a
function of close psychological attachment to the organization and its
goals, (McElroy, 2001). The purpose of this study was to analyse the
effects of employee training and development strategies on employee
commitment. The research hypotheses for the study were; Hol training
opportunities have no significant effect on employee commitment. The
study employed a case study research design that was conducted at Moi
Teaching and Referral Hospital. The target population was three
thousand two hundred (3200) respondents were targeted because that
was the group highly affected by commitment and turnover issues in
the organisation. A sample size of 340 was extracted from the target
population and the sampling techniques used were stratified sampling.
Data was analyzed using Multiple regression analysis was performed to
test the hypothesized relationships. Based on the observed correlation
results, training (B = 0.134, p<0.05) indicated that there was a
significant  positive  correlation  between employee training
opportunities and employee commitment.This implies that the
perceived empowerment of employees by the hospital was likely to
impact positively on their commitment to the hospital.

Copy Right, 1JAR, 2016,. All rights reserved.

Training is essential for the livelihood of any employee in the public sectors and it is the only way employment can
be maintained over careers. (Tomlinson., 2002) suggests that, it is critical that organization keep the leading edge by
having their employees stay in organizations that promote career opportunities through learning and the ability to
apply their newly acquired skills (Klein and Kozlowski, 2000). Employees might also develop a moral obligation to
give the organization its money’s worth (normative commitment), particularly if the company finds the training
(McElro, 2001). Therefore, the main objective of this study is one fold in ddetermining the extent to which training
and development opportunities affect employee commitment.
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Review of literature:-

Employee Commitment:-

In the competitive environment, most of the organizations have successfully developed, executed, evaluated, refined
and perused employee empowerment and improvement as a prime human resource practice with business value
(Kandula, 2004). So an employee committed and involved organization starts with the concept of strategic fit
between people, tasks, technology, information processes, rewards and organization structure for which all must be
in alignment before the organization can work efficiently(Kandula, 2004).

Training and employee Commitment:-

Training is defined as the opportunities provide by the organization to advance an individual’s carrier prospects,
such as challenging assignments, and being kept informed. Employee training is also likely to affect the employee
commitment capacity. Continuous professional development is particularly important to knowledge workers. Firms
need to offer internal and external training opportunities to develop and nurture required satisfaction and
commitment of employees (Jaw and Liu, 2003). Fugate et al., (2004) has encouraged organizations to assist
employees to develop their careers through activities that are beneficial for both employees and the organization.
Current literature points out variety of activities that are provided by organizations to assist in career development,
this includes challenging work assignments, new learning opportunities Kinnieet al., 2005), Career Counseling,
(Leung, 2002), and access to information about the organization (Gubbinset al., 2005).

Wetland (2003) asserts that training and development of employees is increasingly recognized as an important
aspect of best human resource management practices. Training and development are commonly considered to be
different forms of human capital invested for individual and organizational improvement. Organizations invest a
large amount of its capital for training purposes and the development of its employees. It is worthy of probing
whether the training is advantageous for the trainees, and to what degree can the process of training be enhanced.
Stephen et al., (2007) study shows the link between training associated with employee’s productivity which further
leads toward employee and customer satisfaction. Improvement in performance such as productivity, quality and
services are the training outcomes provided that the job is strategically aligned to the organization’s needs. Gold
(2001) stresses that, the areas where training may be used in the enhancement of job specific skills, the correction of
deficiencies in job performance and development may be provided to employees with abilities the organization
might need in the future. However, higher degree of training increases employee satisfaction and loyalty towards the
firm and decreases the chances of employee terminations and lay-offs (Chooand Bowley., 2007).

Landsman (2004), suggested that training is a valuable activity for enhancing skills and improving staff
performance, and that training can address some of the factors contributing to staff retention, such as perceived
support for the supervisor, the agency and community. Training can define roles more clearly to employees, thereby
minimizing job stress. Organizations with sufficient training opportunities should have higher retention rate.
Tomlinson (2002) asserts that, it is critical that organizations keep the leading edge by having their employees well
trained in the latest technologies. While considering a training process it is essential to explore who is taking part in
trainings, style and design of training and all about the main objectivity of the trainings being achieved or not,
(Choo and Bowley., 2007). Stephen et al., (2007) focus on the outcome of capital invested on training processes that
further raise the efficiency of the employees and the organization. Employees may stay with an organization which
promotes career opportunities, through learning and the ability to apply their newly learned skills (Cataldoet al.,
2000; Jiang et al., 2000).

Methodology:-

Survey research design was employed in this study to investigate the effect of training and development strategies
on employee commitment probability sampling design was used with a sample size of 320 employees from a target
population of 3200 employees(Mugenda and Mugenda, 2003) Structured questionnaires were presented to the
selected population in the hospital who were the respondents for the study data was done using descriptive statistics
specifically mean and standard deviation. Inferential statistics were Pearson correlation coefficient and multiple
regression analysis the multiple regression analysis models.
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Results:-

Table 4.1:- Distribution of Respondents Response.

Sample size Administrators Section Heads Other Employees
Number | Percent | Number | Percent Number | Percent

Total sample size 10 100 30 100 300 100

Total responses 8 80 27 90 264 88.0

Total unusable 1 10 1 3.3 3 1.07

Total usable response 7 70 26 86.7 261 87.0

Description of unusable questionnaires

Returned blank 1 0 1

Incomplete questionnaire 0 1 2

Source: Survey Data (2015)

Training Strategy and Employee Commitment:-

The second research objective focused on determining the extent to which training and development opportunities
affect employee commitment. The six items proposed to measure this variable were all used in analyzing the
prevailing status of training and development in the hospital. Respondents were asked to indicate their level of
agreement on the selected items. Once again, responses were elicited on a five point scale ranging from strongly
disagree (1) to strongly agree (5).

Table 4.2:- Descriptive Data on Prevailing Status of Training

Mean Std. Skewness Std. Kurtosis Std.
Deviation Statistic Error Statistic Error

The organization provides employees with
job specific training 3.80 1.155 -1.286 143 .945 .285
Allocation of sufficient time for product
and solution training 3.46 1.235 -.688 .143 -.428 .285
Employees can apply the training they
receive from the organization 3.96 1.150 -1.162 .143 .578 .285
The organization provides enough
development opportunities 3.56 1.229 -.508 .143 -.804 .285
Sufficient money is allocated for product
and solution training 2.89 1.303 .064 .143 -1.173 .285
Employees are involved in activities that
promote their professional development 4.03 1.140 -1.313 .143 974 .285

Source: Survey Data (2015)

These results clearly show that the Moi Teaching and Referral Hospital underscores the importance of training and
development for its employees. From table 4.2above, it can be seen that in four of the six items, the mean response
was approximately 4 which indicates that respondents tended to agree with most of the items. In particular,
respondents tended to agree that the hospital provides employees with job specific training (M=3.80, SD = 1.155);
that employees can apply training received from the hospital (M=3.96, SD=1.150); that the hospital provides
through development opportunities (M=3.56, SD = 1.229) and that employees are involved in activities that promote
their professional development (M=4.03, SD = 1.140). The respondents were however, neutral on whether sufficient
money was allocated for product and solution training (M=2.89, SD = 1.303); and whether there was allocation of
sufficient time for product and solution training. Once again, the responses regarding training and development were
normally distributed as indicated by the skewness and Kurtosis statistics which fall in the range -3 to 3.
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Table 4.3:- Descriptive Data on Prevailing Status of Employee Empowerment.

Mean Std.

Deviation | Skewness | Std. Kurtosis Std.
Statistic Error Statistic Error

Employees have the opportunity to determine

how to do their job 3.59 1.215 -.832 143 -.207 .285
The work makes good use of employees skills

and duties 4.43 .663 -1.182 143 1.930 .285
Employees make decisions about new ideas

when doing their duties 4.08 .992 -1.187 143 1.070 .285

Source: Survey Data (2015)

Conclusions:-

On the basis of the findings highlighted above, the following conclusions were made. Use of training in the hospital
as an employee strategy has a direct effect on employee commitment. A 1% improvement in employee training and
development could result in a 0.134% increase in employee commitment.

Contributions to academic debate and entire body of knowledge:-

These results clearly show that the organization in place underscores the importance of training and development for
its employees. Consequently, by offering training and development opportunities, the hospital aims at upgrading the
employee’s abilities to cope with specific situations and performance of various specific tasks with a certain level of
satisfaction. Furthermore, career development opportunities have been shown to result in higher levels of
commitment among employees (Bashirand Ramsey,2008; Paul et al., 2004). Commitment has been proved to
enhance employees (Browing, 2006), developing skills and competencies (Mahatanakoon 2007; Pettijohn, et al.,
2007; Lee&Bruvold 2003), as well as opportunities for growth (Armstrong et al., 2008; Allen 2003).

Recommendations for further study:-
The study should use a mediator role in order to study the variables in more detail to enhance the study further.
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Fusarium oxysporum £.sp. added Trichoderma and percentage of healthy cucumber seedlings
Cucumerinum, Trichoderma sp. were detected. Improved seedling vigour was noticed in fungal

antagonist filtrate treated seeds evidenced by maximum shoot length
(19.5 cm respectively) followed by fungal antagonist suspension
treated pot (20 cm) while untreated seeds in inoculated control
(respectively). Percent seedling mortality was recovered in untreated
seeds in uninoculated soil was 40%, in coated seeds in inoculated soil
was 6.25%, in filtrate treated seeds in inoculated soil was 12.5% and
untreated seeds in inoculated soil was 87%.Percent disease control
was calculated to be 86.99% for antagonist filtrate treated seeds in
infected soil and 93.62% for antagonist coated seeds in infected soil
over untreated seeds in Fusarium infested soil taken as check so the
strongly suggest that Trichoderma sp can ve exploited for the
biological control of soil borne pathogens ( Fusarium oxysporum f.sp.
Cucumerinum.).
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Introduction:-

Plant pathogens are estimated to cause yield reductions of almost 20% in the principal food and cash crops
worldwide. Losses may be more severe when highly susceptible varieties are widely grown. Although these losses
may be attenuated by the use of disease tolerant cultivars, crop rotation or sanitation practices. Fungicides are often
essential to maximize crop yields. The predicted growth of world population from 5.7 billion in 1993 to
approximately 8 billion by 2020 presents a major global challenge to meet the necessary increases in food
production. Significant yield improvements are potentially achievable in staple food crops such as cereals, rice and
maize through optimizing inputs, including fungicides. Fungicides also provide substantial benefits on good quality,
which is related to the reduction of mycotoxins and phytotoxins.

Despite the many advantage conferred by fungicides, increasing public concern about environmental health is
proving to be major hindrance in the use of the chemical pesticides including fungicides. Their indiscriminate use
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has led to several environmental problems including development of resistance in insects to insecticides, resurgence
of non target, pests, and pesticides residues in food, fodder and feed, destruction of beneficial insects like honey -
bee, pollinators, parasites and predators. Persistent residues of Dichlorodiphenyltrichloethane and Benzene
hexachloride have been detected in vegetables, milk, oil, butter, meat and even in mother's breast milk. Besides
impairment of ecosystem the modern chemical input based agricultural technology has also led to poor economic
returns. Some of the pathogens and pests of crop have also developed bio-types or strains or races complicating their
management with the available tactics. It is therefore, quite essential to continuously monitor the changing scenario
of pest, disease and weeds complexes in various cropping systems across the country and also monitors their natural
enemies, which keep them under check.

The consumption of technical grade pesticides on crop has gone up from over 7341 MT in 1960 to 80,000 MT in
1989-90. It has further risen beyond 100000 MT during the year 1994-95.The estimated annual growth rate of
consumption of pesticide was about 10% in the last decade. More than 60% of the pesticides are consumed in the
agriculture sector. Cotton, rice and vegetables consume maximum quantity of pesticide in the country. .In case of
millets, oil seeds, and pulses pesticide share is only 6-7%. The use of pesticide is also heavy in fruits, vegetables and
plantation crops but very moderate in sugarcane. Among the chemicals pesticides, insecticides are used to a large
extent of about 80% in India followed by fungicides 10%, herbicides 7% and other chemicals 3%. The level of
pesticide residue is very high in India.

The problem of pesticide residue is due to use of recalcitrant pesticides and is particularly serious in case of cereals,
pulses, milk, fruit, vegetable etc. It has also affected our export of tea, coffee, rubber, fruits etc.

Ideally a chemical compound should not only be safe to the human beings and other mammals, but also to the
harmless resident microflora. It should cause minimum change in microbial balance of the environment. Such
concerns have led to the development of novel crop protection chemicals with low use rates, a benign environmental
profile and low toxicity to human and wildlife. Use of chemical fungicides has proven hazardous to air, water and
soil.

Biocontrol agents are being used as an alternate strategy to chemical pesticides as they are target specific,
environment friendly due to higher selectively and biodegradable nature. For the last few decades, biological control
of plant pathogens has been becoming very much popular. Some research workers from different parts of the world
have tried to control fungal pathogens by applying other antagonistic microorganisms such as fungi and bacteria.
Biocontrol agents form a component of integrated disease management system and can easily be integrated with
other effective practices. Biocontrol agents are known as antagonists. The most important well studied antagonists
against several plant pathogens are fungi like Aspergillus sp. (particularly Aspergillus niger and Aspergillus terreus),
Chaetomium globosum, Coniothyrium maintains, Fusarium sp., Gliocladium virens, Penicillium citrinum,
Trichoderma sp., particularly Trichoderma harzianum and Trichoderma viride and Sporodesmium sp. and bacteria
like Agrobacterium radiobacter strain K84, species of Bacillus, Enterobacter, Micromonospora, Pseudomonas and
Streptomyces. Microbial antagonists extensively used for soil- borne disease are species of Trichoderma,
Gliocladium virens, Coniothyrium maintains, Bacillus, Pseudomonas and Streptomyces.

The study was conducted to evaluate the antagonistic property of Trichoderma sp. isolated from rhizosphere of
peepal soil and its efficacy as seed coating in preventing seedling wilt.

Materials and Methods:-

Isolation:-

The fungus Fusarium sp. was isolated from infected cucumber (Cucumis sativus) fruit and fungus Trichoderma sp.
was isolated from soil. Pure culture was obtained by repeated inoculation in fresh PDA medium. For it fungus
mycelium was picked by help of red hot sterilized platinum -nickel alloy wire loop and transferred to the PDA plate
under laminar flow. Fungus was allowed to grow for 7 to 8 days and then microscopically examined. Further by
hyphal tip method pure culture plates were prepared.

Soil Sampling:-

Soil sample was collected from the rhizosphere of peepal tree located in the garden of old Botany Department' of
Lucknow University. The sample was drawn, demarcated into uniform portion. For soil sample collection 20x30x20
cubic cm pits were dug with sterilized spatula. Upper most 1 cm soil surface was scrapped off and soil surface from

2
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all the sides of the pit in profil was collected in sterilized polythene bag. This sample was sealed to maintain their
original moisture.

Isolation of Soil Mycoflora:-

100mg of peepal soil was taken in autoclaved eppendorf tube and 1000l of distilled water was added to it to make
stock solution and shake it well and other autoclaved eppendorf tubes were taken and labeled according to
concentration10™,10%10%,10*, 10, 10°°. 900pl of distil water was added to each. Now 100pl of stock solution was
added to the eppendorf tube of concentration 10™* and shake it well. 100ul of solution from concentration 10™ -was
transferred to the eppendorf tube labeled 10 concentration so as to make its solution 1000 pl. Now 100ul of
solution from 1072 concentration transferred to 10 labelled eppendorf tube and shake it well. Similarly 100 pl was
transferred from 10concentration was discarded out. Plate 100pl of aliquots on PDA (Potato Dextrose Agar) plates
from concentration 10 10, 10 with the help of micropipette and spread it with spreader. Plates were incubated at
27+°C for 24 hr. in the dark. There were three replicates for each concentration. The colonies were enumerated after
7 days of incubation. The fungi were isolated as pure cultures on PDA. Fungi were exarlined for colony
characteristics and microscopically for morphological studies.

Bio-efficacy of Trichoderma sp in-vitro by Dual cultures:-

Bio-efficacy of Trichoderma sp. against Fusarium oxysporum was tested under in-vitro conditions by dual culture
technique. Cultures were grown on PDA in Petri plates and incubated at 27+2 °C for 7 days in three replications.
The colony diameter of test fungus in dual culture with each isolate of C. globosum was measured and growth
inhibition was expressed as a percentage of the control. In the corresponding control an equal amount of PDA was
added. Day by Day we examine the radial growth of test fungi.

Antimicrobial activity was expressed in term of percentage of mycelia growth inhibition & calculated as per
formula.

In Petri plate, Percentage of mycelia growth inhibition=dc-dtx100/dc
Where

dc= Average Diameter of fungal colony in control

dt= Average Diameter of fungal colony in treatment

Pot experiments:-

Soil Preparation:-

The culture inoculum of Fusarium sp-growing on broth was mixed in the potted sterilised soil at the rate of 1gm per
kg. soil. Cucumber plants seeds (3 leaf stage) were shown in each pot two days after infestation with inocula of the
antagonist.

Preparation of inoculums:-
Pathogen was multiplied on Potato Dextrose broth medium for 15 days at 27+°C. A 5mm diameter disc of pathogen
was put into the broth medium.

Preparation of Antagonist:-
For antagonist preparation antagonist was multiplied on PDA plates for 6 days and in the broth medium (PDB) for
15 days at 27+°C

Coating of Seeds:-

For seed coating the antagonist was multiplied on PDA and PDB medium for 15 days under alternate light (12 hrs.)
and dark (12 hrs.) conditions. Spore suspension of the antagonist was prepared in sterile distilled water with .01%
Tween 80, to give spore count of 10° spores per ml. This 100m| of suspension was used to coat about 5gm of seeds.
5gm of seeds were dipped in filtrate of fungal, antagonist broth culture for about 20 minutes. Seeds were dried
overnight before sowing. A pot experiment was designed to find out the efficacy of antagonist in the control of
‘wilting' disease of cucumber caused by Fusarium sp. Untreated cucumber seeds were sown at the rate of eight
seeds per pot in sterilised soil. In second set, the biocontrol agent coated seeds were sown in pathogen mixed soil. In
third set, the biocontrol agent filtrate treated seeds were sown in pathogenic soil; while in the fourth set untreated
seeds were sown in pathogen inoculated Soil. There were three replicates for each set.
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The pots were kept in wire house and after seven days and fifteen days the seedlings were observed for percent
germination, seedling vigour and percent disease control. (Kharakrang et. al., 2002)

Cm%-Tm%

Ds% =
Cm %
Where,
Ds% = % Disease Control
Cm %=% mortality in control
Tm%=% mortality in treated seeds in inoculated soil

Result:-

Soil sample collected from Department of Botany, Lucknow University contained higher fungal population
(CFU/mI) in 10  concentration (1.75 x 10" CFU/mI) followed by 10* concentration (5.25 x 10 °CFU/ml) followed
by 10  concentration (7.75x10° CFU/ml). Several genera had been isolated from soil including Aspergillus sp.,
Cladosporium sp., Fusarium sp., Penicillium sp., Rhizopus sp., Trichoderma sp., which were most frequent.

Table 1:- Antagonism between Trichoderma sp. (T-1) and Fusarium sp. in the dual culture test.

Day Control diameter (mm) Dual Diameter (mm)
Fusarium Trichoderma Fusarium Trichoderma

31 32 28 32 28
4™ 43 42 42 42
50 57 42 47 43
6" 57 47 47 46
7m 57 54 48 50
gM 57 57 48 52

Graph. a,b,c,d,: Effect of seed treatment with antagonist Trichoderma sp. on seedling vigour and percent
disease control of Fusarium sp. induced wilting disease of Cucumber.

Seedling Vigour Shoot length (cm) Percent Seedling morality

O Untreated seeds in O Untreated seeds in
uninoculated soil uninoculated soil

B Untreated seeds in
inoculated soil

B Untreated seeds in
inoculated soil

O Filtrate treated
seeds in
inoculated soil

O Filtrate treated
seeds in
inoculated soil

0O Coated seeds in
inoculated soil

O Coated seeds in
inoculated soil
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Percent Disease Control

O Untreated seeds in
uninoculated soil

B Untreated seeds in
inoculated soil

O Filtrate treated
seeds in
inoculated soil

0O Coated seeds in
inoculated soil

Percent Germination

O Untreated seeds in
uninoculated soil

B Untreated seeds in
inoculated soil

O Filtrate treated
seeds in
inoculated soil

0O Coated seeds in
inoculated soil

Fig 1b:- Directional growth of Hyphal branches of Trichoderma sp. towards hyphae of and Fusarium oxysporum
and coiling of Trichoderma sp around that host hyphae.
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Fig 2c:- Emergent seedling from suspension coated seed of cucumber in pathogenic soil T2.
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Description:-
Identification of taxa was done after consulting the literature (Gilman, 1998). The taxa have been classified to
genetic level in accordance to the classification of C.J. Alexopoulous and C. W.Mimus.

Aspergillus Flavous:-

Colonies lime-green to mignonette green widely spreading. Conidiophores arise separately from the substratum,
400- 700 1000p long x 5. 15 p in diameter, broadening upward, walls so pitied as to appear rough or spiny with low
magnification, occasionally granular, gradually enlarging upward to form a vesicle 1 0-30 p or 40 p in diameter.
Heads in every colony vary from small with a few chains of conidia to large columnar masses or both mixed in same
area; small heads with small dome like vesicles and single series of few phialides upto 10-15 x 3-5 u large head
partly with simple phialides and partly with branched or double series or with both in the same head; primary
phialides, 7-10x3-4 p. Secondary 7- 10x2.5 -3.5 1 .conidia pyriform to almost globose, colourless to yellow -green
sometimes. almost smooth, usually rough varying from 2x3 p, 3x4 , 4x5 | or 5x6 W in diameter, or even larger.
Sclerotia at first white, then brown hard, paren-chymatous. Clistothecia not found.

Aspergillus Niger:-

Colonies black with streaks surrounded by white. From blue yellow coloured and shrinkage of agar medium occurs.
Colonies on medium rapidly growing with abundant submerged mycelium. Conidiophores mostly arise directly
from the substratum, smooth septate or non septate, varying greatly in length and diameter, 200-400 x 7-10 u or
several millimeters long and 20 p in diameter. conidial heads fuscous, blackish -brown, purple brown, in every
shade to carbonous black, varying from small, almost columnar mass of few conidial chains to the more common
globose or radiate heads, upto 300-500, or 1000 p or long; vesicles globose commonly 20-5 p up to 40 W in
diameter, phialides typically in 2 series thickly covering the vesicles primary varying greatly in length, secondary 6-
10x2-3 . Conidia globose, at first smooth,but laterspinulose with colouring substances, mostly 2.5 -4 p less
frequently 5 L.

Cladosporium Sp:-
Colonies on agar medium appeared greenish-black, large, thick, conidiophores at first erect, then falling, pale-green,
conidia two to three celled, olive-green, 10-22m long x 4-6m thick.

Fusarium Sp:-

Colonies brownish -white to voilet appearance. The lower of the stroma plectenchymatic, chlamydospores
intercalary Sporodochia lacking. Conidia scattered on aerial mycelium, spindle or sickle shaped, straight or slightly
curved, not pedicellate but often with attachment water on the base. Smaller conidia O to 2 septate, larger 3 septate
seldom 4-5 septate.

Penicillium sp:-

The mycelium is profusely branched with septate hyphae. The cells are thin walled, one to multinucleate. It has
smooth walled conidiophore stipes bearing divergent whorls of metulase usually without further branches. Conidia
globose to sub-globose, smooth walled not exceeding 3 1 m diameter. Colonies grow restrictly reaching 2.0-2.5 cm
diameter in 10-14 days at 27+°C.

Rhizopus sp :-

Colony appears light greyish in colour, the mycelium produces rhizoids formed specially at points where it contacts
a hard surface sporangiophores erect it bears columella at upper side. After dehicing it releases zygospores.
Zygospores spherical 95-250 i m in diameter.

Trichoderma sp:-

Conidia -oblong to elliposoide, dull green, 3-4.5 x 2.1 -2.8 p m Conidiophore -5-10 i m diameter near the base,
highly branched, primarily branches, relatively short, usually in whorls of 2-5, highly rebranched, ultimate branch
one celled, barrel- shaped or short cylindrical, mostly 3.5-7 x 3.5 p. Phialides -Sub globose to ellipsoidal or
ampulliform, 3.3 - 5.6 x 2.8 -3.5 p m arise in crowded whorls of 3-6. Chlamydospores -abundant, 33 x 18 pu m.
Colony characters -Colonies grow moderately rapidly; limited aerial mycelium is floccose, white to grayish.
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Effect of antagonists on growth of Fusarium sp by dual culture method:-

Trichoderma sp. T1 isolated from soil exhibited antagonistic activity chiefly through hyperparasitism on Fusarium
spp. (Plate-3). In the dual culture Trichoderma sp. first grew slowly towards the Fusarium sp. then grew rapidly and
overgrown the colony of Fusarium in a span of fifteen days. Interaction region of 20 days old dual culture showed
that hyphae of Trichoderma sp frequently encircled Fusarium hyphae.(Table 1,Fig 1 a.)

In vitro interaction between Trichoderma sp. and Fusarium sp:-

Initial examination of the extent of fungal growth in dual culture revealed that the first apparent contact between
hyphae of both fungi occurred 6 days after inoculation (Table-I). Interaction region of fifteen days old dual culture
exhibited hyphal interactions between Trichoderma sp. and Fusarium sp. as seen under light microscope at 40X,
Trichoderma sp. coiled around the host hyphae. The coiling was either loose or massive and the host hyphae became
lysed and disintegrated. (Fig. 1b)

Effect of Trichoderma sp. on plants grown in pot culture:-

Results recorded for antagonistic effects of Trichoderma sp. to the soil borne pathogen, Fusarium sp. on cucumber
plants revealed that the tested pathogenic fungi was effectively controlled by the antagonists. Percent Germination
of plants was highly effective when Trichoderma coated seed swoen in soil. (Fig2, Graph D).

Effect on Seedling Vigour:-

Improved seedling vigour was noticed in fungal antagonist filtrate treated seeds evidenced by maximum shoot
length (19.5 cm respectively) followed by fungal antagonist suspension treated pot (20 cm) while untreated seeds in
inoculated control (respectively). (Graph A).

Effect on Percent Seedling Mortality:-

Percent seedling mortality was recovered in untreated seeds in uninoculated soil was 40%, in coated seeds in
inoculated soil was 6.25%, in filtrate treated seeds in inoculated soil was 12.5% and untreated seeds in inoculated
soil was 87%.(Graph B)

Effect on percent disease control:-
Percent disease control was calculated to be 86.99% for antagonist filtrate treated seeds in infected soil and 93.62%
for antagonist coated seeds in infected soil over untreated seeds in Fusarium infested soil taken as check (Graph C).

Discussion:-

In the present study, Trichoderma sp. was found to be very effective in the supression of mycelial growth of
Fusarium oxysporum grown on PDA medium. The results obtained in the present study are in accordance with the
findings of Jee and Kim (1999), Fernandez (1992) and Elad et.al. (1980). Hadar et.al. (1979) observed that, an
isolate of Trichoderma sp. directly attacked the mycelia of Rhizoctonia solani when two fungi were grown together
on a glucose plus mineral medium. In another study Jee and Kim (1987) observed several mycoparasitism
mechanisms such as coiling, penetration, overgrowing and lysis on dual culture of water agar between antagonistic
fungi Trichoderma harzianum, T. viride and F. oxysporum fsp. cucumeum. Elad et.al, recorded that an .isolate of T.
harzianum was capable of lysing mycelia of Sclerotium rolfsii and Rhizoctonia solani.

Trichoderma sp. was observed as one of the rapid growing fungus and covered most of the surrounding area of PDA
plates. Elad et.al. (1980) also recorded same properties of mycelial growth of T. harzianum when it was grown with
Sclerotium rolfsii. In their study T. harzianum grew better tha Sclerotium rolfsii and invaded its mycelia under
growth conditions adverse to pathogens. According to Moon et.al (1988), the mode of mycoparasitism of T.
harzianum appeared to be coiling around and its attachment on the host or penetration into the host hyphae or
breaking septa of both the hyphae and the conidia. While studying the direct application of Trichoderma sp. on the
infection of Fusarium sp. a soil borne pathogen of cucumber plants grown in pots, no plant infection was recorded
due to its antagonistic properties. Elad et.al. (1980) reported that under green house conditions, incorporation of the
wheat bran inoculum preparation of T. harzianum in pathogen infested soil, significantly reduced bean disease
caused by Sclerotium rolfsii, Rhizoctonia solani or both. Fernandez (1992) reported that application of Trichoderma
harzianum to soyabean residue resulted in a significant decrease in the incidence of some wheat, soyabean, black oat
pathogens including Fusarium gramintarum and Fusarium sp. According to the study, T. harzianum was more
effective in colonizing the substrate and in reducing the incidence of pathogen in wheat than in black oat.
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The plants appeared more healthier and robust than those of control. These findings are supported by Weindling, et.
al, (1934) Cho et.al. (1989), Larena et.al. (2002). Manoranj itham et. al. (1999) reported increased. The germination,
shoot length, root length, dry matter production and vigour index compared to control in T. viride treated seeds.
Kharakrang et. al, (2002) reported significant increase in growth fresh and dry weight of potato plants grown in T.
harzianum treated soil. Disease control practices, especially those based on potentially hazardous pesticides,
biolgoical control measures are gaining support as a practical method for soil borne disease control. The idea to
introduce antagonistic organisms to soil as control agents has long been considered. Therefore in our study, direct
application of Trichoderma sp. .has proved effective in controlling the infection by Fusarium (soil borne pathogen)
one of cucumber plants. Moreover their abundance coupled with their ability to produce some biochemicals such as
enzymes, antibiotics or functional inhibitors to inhibit pathogen development and to promote plant growth by virtue
of their growth stimulating effect can revolutionize agriculture.
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Road traffic has become one of the main issues in Sri Lanka.Poor
infrastructure facilities are unable to handle the increasing traffic and
this resulted in generating higher traffic in town areas. Another reason
for the road traffic is the poor traffic management systems
implemented as well as the poor traffic management by the traffic
police. Inexperienced traffic police handling the traffic might
sometimes create more traffic rather than decreasing the traffic.
Violation of the road rules and regulations also increase the traffic
generated on the roads. The valuable time as well as the money spent

management systems. on fuel is wasted due to this issue. To address this issue following

system will first analyse video footage using object detection
algorithms and count the number of cars entered into a particular road.
Using the output counts prediction algorithm which the system consist
will statistically generate a predicted time that the traffic light should
be timed. This green time is the optimal time that the traffic light
systems should be programmed in order to minimize the road traffic.
Key benefits of this system is the reduction of the traffic thus save the
valuable time of the citizens and saving the money which spent on
fuel. And in the long run pollution of environment in air and sound
forms will reduced as well as the increase of the productivity as a
country will utilize the limited time due to the system.

Copy Right, 1JAR, 20186,. All rights reserved.

Introduction:-

TobAY ROAD TRAFFIC has become a main issue in Sri Lanka.Sri Lankan government uses manual methods to
count the number of cars which enter into a road on a particular date and time. Then the road development authority
uses this data to time the traffic lights as well as to decide the size of the road project. In many cases traffic light
systems are implemented not using statistical data but just numbers entered randomly and it’s not based on the
location or the traffic.Due to increased number of vehicles as well as poor traffic management, road traffic has
become one of the recent issues Sri Lanka facing. There is no system to help in traffic management and to decrease
the road traffic in Sri Lanka.When it comes to traffic police, traffic control is personal biased and lack of experience
may cause bigger traffic.When implementing a traffic light system statistical data are collected manually using
human resources. False data and incorrectly entered data counts will definitely produce false results thus creating
chaos in each junction. Violation of road traffic causes many road accidents. In Sri Lanka, traffic police monitor this
issue manually and penalize the drivers. There are many instances where drivers violate rules but no evidence or
presence of a traffic police set them free. The purpose of the built system is to ease the road traffic generated due
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low infrastructure facilities in Sri Lanka and poor traffic management systems implemented thus saving the time
spent on the road and reduce the number of accidents occur.

Background and Related Works:-

Uke and R. Thool [1] stated that vehicle counts, traffic classifications and speed estimation is done using C++ and
OpenCV. Images from video streams are taken and background is extracted from them. Then the background is used
to detect the moving traffic as well as classify the vehicle type. Based on the extracted subtraction objects which are
not traffic are also detected and added into the counts thus creating false results in some instances.

Shukla and M. Saini[2] stated that in every vehicle detection system there are two stages. Hypothesis generation
and verification. Sensing vehicle ahead before creating make it more sensible. Then formulating a dynamic traffic
system helps to ease accidents and save time. There are few vehicle tracking approaches. One is region based
tracking method. In this method the moving objects are tracked and those are taken for track the vehicles. These
regions or area are divided using the subtracting process between the input image and background image which were
stored before. For this model images taken from a stable camera was used. Contour tracking methods uses the
boundary of the vehicle for detection. Its efficient is much greater than the previous method. 3D model based
tracking methods uses 3D geometric shape of vehicles. Feature based tracking method, colour and pattern based
tracking method are another two methods used for vehicle tracking.

Sharma et al. [3] proposed various image processing algorithms to detect vehicles. Their algorithm includes five
steps in recognizing an object. Initial step would be to input an image then pre-process it, use differential
morphology profile then threshold and filter. Algorithm is applied on frames which consist of the still images of the
traffic. Then in the pre-processing step the true colour image would be converted in to grey level image according to
the luminance converter. Morphology is a nonlinear technique in images processing where it can be used to noise
filtering, image segmentation, pattern recognition, shape detection and shape decomposition. A feature vector is
created from a single images using differential morphological profile. Then at the threshold stage grey level image is
converted in to binary image using an equation. Target image would be extracted using computed shape index at the
filtering stage. Finally, the vehicle is detected. The performance of the algorithm then will be calculated using three
measures such as true, false and negative rate.

Wang et al. [4] stated that when it comes to vehicle detection algorithm based on deep belief network that there are
two sets of categories existing. The first set is about vision based vehicle detection and the second set is on deep
learning for object recognition. Vision based vehicle detection approach would be to use vehicle appearance
characteristics such as local symmetry, edge, and cast shadow to detect vehicles. Features like Gabor features, scale-
invariant feature transform (SIFT) features, speeded up robust features (SURF) are used for vehicle representations.
For training vehicle detectors Support vector machines (SVM) and Adaboost are used.

Chien and L. Chen[5] stated that the canny edge detector is used for edge detection and localization in image
processing. Edge detectors based on morphological gradient performs well in edge detection. But the edge
localization is weak. It can be further improved with erosion operations. Changing the threshold values the user can
generate different results.

P. Niksaz [6] conveyed that the road traffic had become a major problem which country faces today because of the
increase in number of vehicles. The increase in number of vehicles follow-on to the need of a smart system that
could resourcefully handle traffic congestion based on the density of traffic. To estimates the size of traffic in
highways by using image processing has been proposed and as a result a message is shown to inform the number of
cars in highway and aims to prevent heavy traffic in highways. There are lots of methods that can be utilized for
Gamma correction.

Nagaraj et al. [7]Jmentioned that traffic control system can be built by image processing technique like edge
detection to discovery the traffic concentration, based on traffic density can control the traffic signal light. There are
current traffic control systems like Microcontroller, Vehicle-Actuated Control, Manual Controlling, and Automatic
Traffic Light. Image processing alongside with object detection to sense traffic jam. It involves several steps of
image processing to make decision about traffic jam. Main steps are Image Analysis, Object detection, typed object
count, Motion detection, and Result representation.
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In “Video Image Processing to Create a Speed Sensor”[8] stated that current methods to monitoring congested
freeways and had neither the skill nor the expert to set lasting marks on the road. To do this they had used an
algorithm for speed extraction first applies a sequence of operators to single images to create a set of boosted
images. Then use this set of boosted images to create a speed approximation algorithm.

Hadi [9] mentioned about the main form of transmission & storage for information which has been by paper
documents. Several good solutions exist for document processing and analysis, this research will give an outline for
processing, analysis and grouping of document images. Today information technology has proved that there is a
want to pile, query, search and get large amount of electronic information resourcefully and correctly. So document
image processing is very interesting field of research with the continuous development of interest and growing
security requirements for the growth of the modern civilization.

Margritet al. [10] stated that the digital image processing will be directing on analysis of remotely recognised
images. These images are symbolised in digital form. When showed as numbers, brightness can be visible to
statistical controls that are not possible if an image is accessible only as a photograph.Digital image processing of
satellite data can be mainlyclustered into three groups. Improvement is applied to image data to successfullyshow
data for subsequent visual understanding. Information mining is built on digital classification and is used for making
digital thematic map.

M. Kumar[11] stated about a real-time vision system that has been created that inspectscolor videos on a highway.
This system uses a mixture of color, edge, and gestureevidence to identify and track the road limits, lane patterns
and other vehicles on the road. Cars are identified by similar templates that are chosen from the input data online
and by detecting highway scene features and measuring how they relate to each other. Cars are also identified by
temporal differencing and by followinggesturelimitations that are for vehicles. Experimental results prove robust,
real-time car discovery and tracing over thousands of image frames. The data contains video obtained under tough
visibility situations. The totalpurpose of the research is to build a clever, camera-assisted car that is bright to
understand its environments automatically, and in real time. Traffic size, driver behavior, lighting, and road
conditions are hard to forecast. Their systemexamines the whole highway. It sections the road apparent from the
image using colorarrangement, and then identifies and tracks lane patterns, road limitations and vehicles.

Akram et al. [12] recognized that one of the important applications of video-based management systems is the
transportation surveillance. Within many years the researches have examined in the Vision-Based Intelligent
Transportation System (ITS) Transportation preparation and traffic engineering apps to getvaluable and accurate
data. It attentionson vehicle detection, tracking, and classifying. The research team categorise the traffic monitoring
systems built on detailed methods which used for evolving it.

Jain et al. [13] stated that articles in numerouspapers it appearsrathertough to have straightcontrast. The formation of
noticing the state of traffic in critical areascan be used to prevent seriousblocking.That system supposes specially in
night time using density estimation algorithm but they can’t find a good solution for it and tells that most suitable for
low congestions in night time.

Loureiro et al.[14] founded about that in most of research papers, there are some common problems that can’t solve
in accurate manner such as shadowsand vehicle occlusion. There are some technical problems such as the low
quality of the stream available and sometimes the low frame rate. Although some algorithms can tolerate lower
frame rates, but that is generally not true for low quality images. They also found some camera related issues such as
the depth. Zoom level will also effect on the detection as well.

Atko et al. [15] and Harish et al. [16] mentioned, vehicle tracking, vehicle speed measurement, recognition of
license plate of moving vehicles and lane detection can be found in different systems.To do vehicle number plate
recognition car should move through the observational zone and recognition program locationalise the number plate
and tracks it while car is in this zone. Symbol recognition module selects frame of the greatest quality and finds it as
symbol combination.Vehicle tracking is also built on contour extraction.
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Methodology:-

This project uses prototype development methodology because the end target is to satisfyend user’s which will result
in a lot of implementations of updated versions of the previous systems that were created. Prototype is built, tested,
and then reworked as necessary until an acceptable system is finally achieved from which the complete system or
product can now be developed. This model works best in situations where not all of the project requirements are
recognized in detail ahead of time.Fig 1,shows the prototype methodology.

Planning | Eussd

Analysis

Design System
Prototype

Implementation

Implementation

Fig. 1:- Prototype Methodology
Planning:-
The final outcome was considered each and every time at the planning stage. There were many stepped involved in
planning.

The structure and design of the user interface was one stage of planning. The best user experience delivery was
considered even though the project’s objective was to predict the traffic. The interface creation was planned to
implement using C# and the integrated development environment was the visual studio.

The next step at the planning stage was the data gathering methods for the analysis phase. Then how to design the
most crucial parts such as the optimal green time prediction algorithm and object detection were considered.

Analysis:-

The second stage of prototyping methodology is analysing. The main objective of the analysis phase is to understand
the processing requirement of this system. In the analysis phase the project team continue with gathering
requirements about the research and prioritizing the requirements in order to achieve them step by step.

Project team identified the prediction algorithm and image processing as the main requirements and other methods
as sub requirements. Toanalyse the current states information were gathered in many forms.

One of the main form of information gathering was the interviews with the traffic police and the relevant parties in
this field. Current issues when it comes to the traffic were thoroughly recognized and analysed through this method.

Literature review was also used as an information gathering method at the analysing phase. To gather the relevant

videos, site visiting was also done. Through site visiting the absolute real scenario was able to recognize and based
on that the system was built.
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Design:-
The third stage of prototyping methodology is designing. In this phase the basis of the user interface was designed
with the sketch of the entire system.

Then the prediction algorithm with the statistical point was developed taking into many considerations such as the
circulation of the traffic lights for each lane, minimizing the waiting time, minimizing the accumulated traffic when
the lane is closed and maximizing the traffic reduction of each lanes etc.

MySQL database was used when creating the system’s database. MySQL Workbench was used as the visual
database platform.

The interfaces for the system was built using visual studio as the integrated development environment. The
programming language to do the above was C#.

The main components of the system are the prediction algorithm and the moving object detection algorithm. Both
the components were built using C++ and R. For the prediction algorithm statistical methodologies and time
prediction functions were also used. As the library OpenCV was thoroughly used for this has many methods and
functions in image and video processing area.Fig 2, shows the system architecture.

=
CCTV Camera

m-

Processor P o Data Mining and

Predictions

Retum Results
Output Results
< .

TIME

Predicted Time, suggestions
and violations

Fig. 2:- System Architecture Diagram.

In fig 2, the upper most side picture is where live traffic is recorded into a video format where at the implementation
stage it could be CCTV footage. Those footages are then send to the system and moving objects (vehicles) are then
detected and counted. The results are stored on the database for predictions.The data processor represents the
prediction algorithm which produces the optimal green time for each lane based on the traffic. The output would be
the above predicted time.

Implementation:-

According to the information gathered a prototype of the system was developed. Also implementation was done by
according to the requirements which we gathered. Following steps were done in this phase.

e Implementation of the database for the system.

e Implementation of the prediction and objectdetection algorithms.
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e  Connecting the interface with the database.
e  Connecting the algorithms with the database.

Genetic algorithm is used in order to generate the optimal green time.This process involves several steps.First step is
the process of deciding the inputs.Average number of cars are the inputs in this scenario.As the population size a
number is selected between 5-20 (rule of thumb). Number of generations are the number of iterations which the
process runs.Chromosome size represents the number of green times need to be optimized.

Fig 3:- shows the process of genetic algorithm.

Evaluation{ Objective

P -
RERE — Function,Fitness)

< Crossover

Fig. 3:- Genetic Algorithm Process

In fig 3, the next step is the generation of initial set of chromosomes (some random numbers that are appropriate for
green times.). If the objective is to optimize green times of a four-way intersection, then chromosome size is 4. If
you decide to use population size of 10, then in order to generate the first set of chromosomes, generate 4*10=40
random numbers between 10 and 110 (which are the maximum and minimum green times we initially designed) and
arrange it as 10*4 matrix (10 population members with chromosome size 4).

Generation 1.

Chromosome 1 :/10]25|30}40
Chromosome 2 :/10[30|35/45

Chromosome 10 :[15|35|35|40

Next step is to define our objective function and calculate the “fitness” of our chromosomes based on the objective
function values. In our case let’s assume our objective function as following.

Objective function = Total accumulated cars / Total passed cars. -------------------- 1)

Here the total accumulated cars are the number of cars accumulated of three lanes when one lane is opened.We want
to minimize this objective function. And to do so the fitness is defined as,

Fitness = 1/ (1 + Objective function) .-------------------- 2

When objective function is minimized, the fitness will be maximized. Now using each of the 10 chromosomes in the
population, fitness is calculated. Then set it aside and carry it into the next generation.

Next step is selecting the chromosome that has the highest fitness. After that the crossover phase begins. This is
where new combinations are created from green times which will eventually become the best predictions. Then at
the mutation process small changes to the created individual green times are added. Then the best solution will be
selected at the end of the above processes.
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Fig 4, shows the sample of green time prediction algorithm used in the system to calculate the optimal green time.

REngine.SetEnvironmentVariables();

REngine engine = REngine.GetInstance();

int[] avgCars = new int[] { lanel, lane2, lane3, lane4 };
int[] numGenerations = new int[] { 1e0 };

IntegerVector numGenerationsR = engine.CreateIntegerVector
(numGenerations);

IntegerVector avgCarsR = engine.CreateIntegerVector(avgCars);
engine.SetSymbol("avgCars", avgCarsR);
engine.SetSymbol("numGenerations"”, numGenerationsR);
engine.Evaluate("source('utils.R")");

NumericVector greenTimes = engine.Evaluate("best.soln <-
run.Genetic.Algorithm(minGreenTime, maxGreenTime,
populationSize,chromosomeSize,numGenerations,avgCars,alpha,cross
overRate,mutationRate)$best.solution™).AsNumeric();

double lanlgreentime = greenTimes[@];

double lan2greentime = greenTimes[1];

double lan3greentime = greenTimes[2];

double landgreentime = greenTimes[3];

Fig. 4:- Green Time Prediction Algorithm Sample

In fig 4, as showed above the code represents the sample of the prediction algorithm which the system uses to
predict the optimal green time. The C# code accesses the prediction algorithm written in R language through the
Rengine function. The car counts retrieved from the object detection algorithm is passed as the parameters to the
avgCars[] array, then the optimal time is calculated to minimize the traffic.

Object detection is accomplished by using C++ as the basic language and OpenCV as the image processing library.
First the video file will be read and a line is created in order to detect the cars. Then each moving object is detected
and whenever the object passes the above mentioned line car count for that video frame is incremented. This count
is sent to the database where finally it will be used to predict the optimal green times.

Testing:-

The project team uses Unit testing method & Integration testing. Each member will be assigned separate sessions of
testing. Generated results will be then checked for accuracy.

In unit testing the testing is subdivided into the components which the system offers. Image processing, accuracy
and working functions of prediction algorithms and database connectivity of each component are separately tested
before integration.After the integration of each and every component the system is then tested as a whole to see
whether the system generates the accurate results. Finally, stress testing is implemented to figure out the true
capacity of the system and to detect bugs.

Results and Discussions:-

The accuracy of the prediction algorithm is depending on several values. One is the accuracy of the car counts
retrieved by the object detection algorithm. Next is how the prediction algorithm is built to generate the optimal
green times.

Fig 5, shows the results of the prediction algorithm generated when the car counts are entered as parametersretrieved
from the system’s database.

000

In fig 5, to generate the optimal green times the object value should be minimized. Until an optimal solution is
selected the object value will be calculated up to the predefined iterations. The accuracy of the prediction algorithm
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various when the maximum and minimum green times are defined. Only values between those values can be taken
as answers. If there should be a green time that should be out of the range that correct value would not be taken as
the green time. This was taken in order to make the system more realistic rather than trying to archive highest
accuracy rate. So the accuracy rate varies from 60% to 70% percent.To check the accuracy of the system assigned
green times for a particular junction is used. Based on the number of cars passed and accumulated due to the times
allocated to each lane we were able to match the predicted green time versus the green times that particular junction
already has. Based on the objective function to minimise the traffic each of the green times needed to be changed
from the original value. This value is way off from the original green times assigned but are close to our predicted
times. This method was able to calculate the system’s accuracy level.

Fig 6, shows the detection of objects, in our instance the vehicles on the road. These are then counted and used for
predict the optimal green times.

Fig. 6:- Moving Object Detection and Counting

The other feature of the system is to detect the violations. This function is also obtained by the object detection
methodology. Same as detecting the vehicles, the system recognises the road lines and whenever the moving object
passes the line the object is captured thus this is sent to the database as road violations.

Fig 7, shows a sample of road violation.

Fig. 7:- Road Violation
In fig 7, the object passes through the line which makes it a road violation and that image is captured and sent to the
database as mentioned above.
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Conclusion:-

This paper describes the process of object detection and creation of prediction algorithm which provides the optimal
time that can be used for a traffic light system.

There are several limitations faced throughout this system. Moving objects detection accuracy depends on the
quality of the footage thus bad weather conditions create difficulties in detecting and capturing the vehicles. The
memory required to process a quality image depends on the memory and the performance of the machine we are
using. It is highly recommended to use a super computer or computer with high performance capabilities in order to
implement and run the system without crashing or lagging off. The camera should be focused while able to detect
more vehicles on the road and not taking other moving objects into the frame in order to maximize the accuracy of
the system.

As future implements a feature like remote control can be added to the system.This will enable the authorized user
to control the traffic light system from a remote distance based on the incidents occurred at each junction. Data
mining component can be added later on when more and more data gathered through the system. This enables the
user to identify traffic patterns and later use the information for other purposes.
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Introduction:-

The governments of many developing countries, including Indonesia, are confronted with bureaucratic issues as
challenges in development. As an institution, bureaucracy essentially runs the governance in the context of daily life
and serves as an agent that implements the policies. It is in line with the opinion of Gina Kartasasmita (Kartasasmita,
2007) that bureaucracy is a working system, based on the system of relationship of cooperation between positions
(or officials) officially (directly on the problems or the subject), formally (proper, according to relevant procedures
and regulations), and impersonally (no sentiment, no emotion or favoritism,no strings attached or without prejudice).

This crucial role of bureaucracy shows the importance of bureaucratic institutions to operate effectively and
efficiently and hold the principles of good governance. The implementation of those principles into the bureaucracy
will encourage the changes on development paradigm related to the role of the government from the regulator and
market participant to facilitator and a place to create a conducive climate for the public.

The inability of the bureaucracy to achieve such situation results in so-called bureaucratic reform, where the
bureaucracy is both systematically and institutionallyconsidered underachieved, undergoes a transformation,
improvement and reinforcement in hopes that it can function properly and achieve good governance
principles.Various problems that consistently occur in the bureaucracy leads to a bureaucratic reform, continuously
performed since the end of the New Order in 1998.
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This study examines the model of bureaucratic reform in Indonesia by using a model of bureaucratic reform at
international level that has been successfully implemented to be later framed in the national framework of Indonesia.

This study begins with the first section that discusses the model of bureaucratic reform conceptually. The second
section discusses the background and the situation of the bureaucracy in Indonesia that still faces the same obstacles
despite having undergone bureaucratic reforms. The third section is a study of bureaucratic reform models that can
be implemented in Indonesia. The fourth section is the conclusion as well as the closing of the study.

Concept and Model of Bureaucratic Reform:-

Concept of Bureaucratic Reform:-

Reform can be interpreted as an action of improvement for a deficiency without changing the existing institutions
(Kristiadi, 2002). Institution is a system of official social behavior, as well as customs and norms that govern the
behavior and its entire elements in a variety of human complexity in society. Max Weber (Weber, 1946)
characterizes bureaucracy as an efficient institution run by people who are specifically trained, and view their job as
a career and a division, whose jurisdiction is structured by the laws and rules, and whose duty is to implement the
clear general rules in a particular field.

Bureaucratic reform can be interpreted etymologically as a change in the working system based on the relationship
of cooperation between formal and impersonal positions without any damage (to change without destroying). In
other words, it is to change while preserving; it is initiated by leaders in a system that is on the verge of destruction
based on the awareness that the change is neededto save the system gradually and continuously (Rashid, 2001;
Kartasasmita, 2007).

Bureaucratic reform is a process to improve or change the government bureaucracy towards clean (free of
corruption, collusion, and nepotism), law-abiding, responsible, professional, ethical and moral bureaucracy
(Kartasasmita, 2007). BintoroTjokroamidjojo also emphasizes the same idea in the concept of bureaucratic reform,
as the process of improvement or change in the institutions in the governmental system towards good and clean
governance (Tjokroamidjojo, 1995).

Model of Bureaucratic Reform:-

The history of bureaucratic reform cannot be separated from its association with the development of economics and
public administration theory. Those branches of science are specifically intendedto encourage the emergence of
bureaucratic models. There are three models most commonly encountered in the history of bureaucracy: 1) the
model of patronage; 2) Weberian model; and 3) the model of New Public Management (NPM) (Setiawan, 2014).

The model of patronage is the most common form of bureaucracy during the reign of the monarchy, where the
power of management and control of government lies in the hand of a singular person. To ensure the continuity of
his power, the king/queen appoints/chooses the closest people to become ‘government officials and employees' and
help to manage the wheels of the royal government. Allegiance becomes the main indicator in the achievement of
bureaucrats, regardless of whether the outcome is good or bad for the people and the country. The stagnation of
politic and the state in this period (that triggers some major world events such as the French Revolution and War of
Independence of the United States) encourage the abandonment of this bureaucratic model.

The second model is a system model of government administration formulated by Max Weber, called Weberian
model, bureaucratic model or traditional model. The efficiency and productivity adopted from the patterns of
industrial work of the Weberian model has similarities with the pattern of mass-industrial organizations. The model
formulates that the government administration is based on written organized documents. In addition, the decision-
making refers to the rules documented and based on the custom of implementation of previous activity. Weber
emphasizes the importance of control over input and the decision-making process so that the documented rules
allows the wheels of administration to continue to run in stable and permanent manner despite the presence of
personnel transfers (Weber, 1946).

However, the model gets criticism, particularly with the advent of the era of knowledge-intensive society and
economy where internet penetrates up to the governmental level, leads to the very rapid rate of communication and
information. Weber Model is considered an ‘obese’, sluggish, ineffective and inefficient structure. Due to the design
of hierarchical bureaucratic structure, commanding and concentrated in a group of bureaucratic elite, as well as
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inflexible and absolute application of the rules, the Weberian model is considered unable to catch up with the
dynamics of society and the market that demands rapid changes.

James Buchanan and Gordon Tullock then formulate public choice theory, using economic principles to analyze the
behavior of individuals in the market and apply it to the decision-making analysis. The underlying assumption is that
the individual has a self-interest motive when doing activities in the market (Buchanan and Tullock, 1962). These
assumptions are applied to the model of government and produce what is known as New Public Management
(NPM), namely a synthesis of various approaches such as the revitalization of neo-classical economics and new
institutional economics, public choice.

There are three main characteristics in the model of NPM, namely (1) disaggregation that encourages breaking the
hierarchy of the public sector to be more horizontal followed by adjustment of information, management, and
leadership systems, (2) Competition between the providers of internal resources where the diversification of sources
of input providers in the internal process of the organization encourages healthy competition in the bureaucratic
hierarchy, and (3) remuneration scheme with the transition of the system performance to specific and remuneration-
based incentive system in rewarding government officials in the bureaucracy

Market-based bureaucratic reform has some advantages: from an accounting perspective, it shapes the reform of
budget transparency, anda bureaucratic organization run by the contract of employment based on performance
efficiency. A disaggregated and decentralized bureaucracy allowsa performance competition of inter-agency
bureaucracy, and it minimizes the size of the bureaucracy yet improves the results in the provision of public services
(Budd, 2007).

NPM includes many approaches, ranging from structural reform to the improvement of the accounting system.
Therefore, it becomes an interesting word for the political leaders in the world. However, we should note that NPM
is not a "magic sword" for government reform. It contains different and even conflicting values. When we try to
adopt some measures of NPM, we have to distinguish which are adaptable and valuable for our government and
which are not (Koike, 2000).

NPM model has been carried out in the various schemes of international organizations such as the policy transfer
and learning of IMF, World Bank and OECD and by some developed countries such as the UK, New Zealand, USA,
Canada, and Australia. Indonesia began to adopt this model since the implementation of Law No. 5 Year 2014
regarding the State Civil Apparatus.

The Bureaucratic Reform in Indonesia and Japan:-

The Bureaucratic Reform in Indonesia:-

The bureaucratic reform that has been implemented in Indonesia since 1999 reached a pivotal point in 2004 due to
the system of decentralization and direct election of both central and local government leaders and both judicial and
legislative representatives of people. The bureaucratic reform that continues to progress today refers to the Grand
Design for Bureaucratic Reform, stipulated in Presidential Decree No 81 Year 2010and Roadmap for Bureaucratic
Reform stipulated in Regulation of the Minister of State Apparatus Empowerment and Bureaucratic Reform No 20
Year 2010. They confirm that all the central agencies had undergone a process of bureaucratic reform for agencies
and had gradually achieved the increase of performance in 2011 in accordance with the indicators of success that
have been outlined in 2014. Both documents provide strategic and operational direction on the implementation of
bureaucratic reform at central and local levels.

The first stage of bureaucratic reform in Indonesia (2010-2014) shows bureaucratic improvement using bureaucratic
reform model of Max Weber that emphasizes the importance of the control of input and decision-making process.
Basically, this transition is a transition into a more complete Weber modelsince previously (New Order Era) the
application is closer to the highly centralized model of patronage (royal bureaucracy) (Setiawan, 2014). In this initial
period, the bureaucratic system is rearranged by eliminating aspects of the model of patronage through the
preparation of main functions and duties, employment indicators and work capability assessment. The Ministry of
Finance is one of the successful examples of bureaucratic reform in this first period. However, problems related to
the principles of transparency, bureaucratic system stability (for example the processing time of public services) and
the effectiveness and efficiency of the organizational structure (‘obesity’ in bureaucratic organization) are still
encountered.
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The bureaucracy in Indonesia still encounters existing problems, such as corruption, collusion and nepotism, not
fully effective structure and function, overlapping legal rules and laws and multi-interpretations, abuse of authority,
as well as the cultures and perspectives of bureaucrats that have not been in line with expectations.'In addition,
Indonesian head of Ombudsman DanangGirindrawarna also states the lack of achievement of the performance of the
bureaucracy of public services at the local level as well as the absence of a system of penalties for the regional heads
(related to decentralization) whose performance is poor in improving the capabilities of local government
bureaucracy (Girindrawardana, 2011).

Among the prevalent issues which can be regarded as the factors for such circumstances is the existing politicization
of the civil service which is not conducive to the creation of public administration based on the NPM principles
(Rajiani & Jumbri, 2011). The current political party system in Indonesia still maintain a strong influence over
governance, not only in the executive but also in the civil service/government body itself, which on most cases
render the civil service body ineffective and inefficient in terms of budget spending and its capabilities to do the job.

Another factor which arise is the prevalent culture of Javanese practices as a majority in civil service. While there
are many other cultures in Indonesia, the influence of attitudes rooted in traditional Javanese practices seem
particularly determinative of work attitudes especially in the public sector (Hess, 2001). This implies that non-
Javanese Indonesian is demanded to behave as Javanese(Rajiani & Jumbri, 2011).

The society also views that the performance of the bureaucracy is not maximal, as generally stereotyped that
Indonesian bureaucracy is slow, convoluted, progress-hindering, procedure-oriented rather than substance-oriented,
and inefficient (Romli, 2008).

Criticism on the first phase of bureaucratic reform in Indonesia has become one of the motivating factors for the
emergence of Law No. 5 Year 2014 regarding State Civil Apparatus, that in essence is the fundamental legal basis
for the transfer of the Weberian model adopted in Indonesia into bureaucratic model of NPM. Within one year of its
journey, the implementation of NPM model has started to manifest from the shift in the bureaucracy of the National
Development Planning Agency (BAPPENAS) and the Ministry of Finance (Setiawan, 2014). Therefore, observing
the implementation of NPM in other countries is important to predict the possibility of outcomes as well as lessons
learned for Indonesia, in this case the NPM implemented in Japan as our fellow of significant economic actors in
Asia.

The Bureaucratic Reform in Japan:-

Since the Meiji Restoration, the government of Japan, under the pressure of foreign countries, performs national
movement to adopt Western sciences. However, domestic resistance related to the dominance of Japanese culture
encourages the adoption of incomplete science. This is expressed in the term wakonyonsai defined as 'learning from
the West yet still uphold Japanese personality’ (Hori, 2004).

Japan has a tradition of "strong state" since the Meiji Era (Silverman, 1996). Although Japan changes from the old
regime to the new, more democratic regime after World War 11, and strong bureaucratic tradition still survives to
lead the recovery of the national economy. As the result, in the 1970s, the United States and European countries had
criticized Japanese market that was unfairly closed to foreign capital. In 1981, the Government established the
Temporary Commission on Apparatus Utilization to "reconstruct government finances without tax increases™ and to
prepare for the era of "globalization."Toshio Doko, a well-known business leader, who proposed government
reforms and recommending deregulation, decentralization and privatization (Wright & Sakurai, 1987), led the
Commission. In 1985, one of the indebted government companies, Japanese National Railways, was privatized and
split into several smaller private companies despite the presence of opposition from trade unions. Public opinion
supports such idea of business-government.

While maintaining the spirit of Japan, the introduction of bureaucratic model of NPM into the government of Japan
began to take place since the 1990s. This process also brought the concept of 'accountability' in the bureaucratic
reform process in Japan referred to as setsumei-sekinin. Setsumei means to explain a new concept or program,
particularly regarding the output and outcome of its implementation while the connotative meaning of Sekinin is

The Government of the Republic of Indonesia(2013). Bureaucratic Reform in Indonesia. APEC Policy
Discussion on Bureaucratic Reform (pp. 1-9). Medan: APEC
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accountability. Thus, for Japanese bureaucrats, accountability incorporates elements of being accountable not only
for output but also for the outcome of the bureaucracy (Hori, August 2002).

In the late 1990s, reformist Prime Minister Ryutaro Hashimoto formed the Administrative Reform Council, which
then adopted the ideas of NPM bureaucratic model and implemented several measures to reform the bureaucracy in
Japan (Hori, 2004) by way of:

First, establishing Cabinet Offices. The new Cabinet Office was the staff organization for the Prime Minister. This
office coordinated the government policy under the direction of the Prime Minister. Some institutions and
independent bodies (Defense Agency, Finance Agency, National Safety Commission, etc.) were transferred to the
jurisdiction of the Cabinet Office.

Second, reorganizing the ministries and national agencies. The reorganization of central government agencies was
the highest priority of Hashimoto’s Government. Under the direction of the Prime Minister, the Council of Reform
planned to reduce the number of central ministries and agencies by half. The reduction would be achieved primarily
through the annexation of ministries and agencies. In addition, the government also decided to privatize the Ministry
of Posts and Telecommunications in 2003.

Third, transforming national bodies into a form of independent administrative cooperation. The Government of
Japan transferred 80 government agencies to Independent Administrative Corporation (IAC). This list includes
money printing, national hospital, national museum and national laboratory. In 1AC, the head of the institution
prepared the medium-term performance plan and managed the budget provided by the government. The status of the
employees was divided into two categories: public officials and non-public officials. The main objective of the
implementation of this policy was to separate the functions of policy formation and policy implementation in the
agencies and to improve the quality and efficiency of public services by giving autonomy and responsibility for
government agencies.

Fourth, appointing vice-ministers in each ministry. To strengthen the political leadership in the ministry (to avoid
the monopoly of political party influence in the ministry), the government introduced the vice-ministers in each
ministry of Cabinet to assist ministers. twenty-two vice-ministers would be assigned to ministries in Cabinet. In
addition, the government created 26 "parliament helpers" tasked specifically in the policy formulation and
ministerial planning under the direction of the minister.

Fifth, conducting decentralization. According to the recommendation of the Committee for the Promotion of
Decentralization, the government revised related laws to decentralize centered authority and strengthened stronger
local autonomy.

Sixth, reforming public services. In 1999, the Administrative Reform Council submitted a report to reform the
national civil service system. The Council proposed reform agenda as follows: revision of the admission-
examination system; introduction of remuneration principle; establishment of ethics; extension of retirement; etc.
Though it looks ideal, the reform of the civil service system wass not fully implemented yet in Japan (Hori, 2004).

zuring his governance, Hashimoto also triggered Law of Evaluation of Government Policy in 2002, requiring every
government agency to be evaluated in two stages by an independent third party (Yamamoto, 2003).

Lesson Learned from Bureaucratic Reform in Japan for Indonesia:-

Bureaucratic reform with NPM models that Japan has applied in the last decade of the 1990s for nearly 20 years
should be a lesson learned for the new Indonesian bureaucratic reform implemented through ASN Law of 2014.
From six measures of bureaucracy in Japan, almost half of them have been implemented in Indonesia such as the
president's office, decentralization, appointment of vice-ministers, as well as the reorganization of ministries and
government agencies. Reform of the civil state apparatus then focuses on other important matters, namely reform of
public service and the transformation of national agencies as well as the strengthening of the previous
implementation.

One thing that cannot be eliminated from the process of bureaucratic reform in Japan is the principle wakonyonsai
that carries cultural values of Japan in the bureaucratic reform. In Indonesia, it is currently being encouraged by
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President Joko Widodo through Mental Revolution slogan. Themotto is basically not a new one, given what is
emphasized is a revolution or transfer from mental corruption, collusion and nepotism to the work ethic based to the
people that is contained in existing Indonesian cultural values. In addition, integrating the values of Indonesian
noble culture into the government bureaucratic system opens the opportunity for adoption of NPM that is more
grounded on national character.

With this framework, the model of bureaucratic reform in Indonesia toward the model of NPM by ASN Law of
2014 needs to include elements of democracy compared to the total result oriented that is carried by model of
businesses-based NPM, such as what Japan applies by integrating models of NPM with the framework of wakon
yonsai. The success of Japanese bureaucracy in reforming the system may be the most obvious example for
Indonesia:NPM model of bureaucratic reform based on cultural values.

However, another lesson of bureaucratic reform implemented by Japan is the failure of Japan in shaping a
transparent democratic element and accountability in the wheels of governance, particularly the bureaucracy.
Setsumei-sekinin views accountability as a self-evaluation to exclude the public's role in the evaluation process
although transparently conducted. To cope with that, Japan implements a two-stage evaluation by a transparent third
party. This lesson must be applied by Indonesia in the executed bureaucratic reform process, so that the evaluation
of government policies can be more transparent and accountable. The two-stage evaluation of public policies
encourages continuous policy improvement and the public constantly monitors it not only in the end of the
governance.

Democracy in question means re-integrating the balanced role of the government with NPM’s business orientation
through ASN Law. The balance of role between the principles of democracy (the government) with business
principles can be achieved, for examples, by establishing a framework constructed by the government in
collaboration with the private sector for the public services, or re-negotiating the existing cooperation, as described
by Kudo (Kudo, 2015):

However, after a decade of outsourcing to private and social sectors experiences, some local governments are
starting to distance themselves from the NPM-driven managerial style. After evaluating performance and
considering consumer satisfaction, some decided not to renew contracts to the private sector, but to bring the service
back into the hands of public administration, or to introduce new forms of collaboration between public and private
sectors, mainly based on proposals from the private sector. There is evidence that some local governments have
already shifted from NPM-driven management to post NPM or New Public Governance (NPG) orientation, while
there is no domestic literature on NPG. In terms of practice, especially in case of childcare and elderly care, some
local governments began to re-hire experts in order to develop internal personnel as managers and policy makers in
the future.

A shift toward newer approach of NPM-based civil service which balancing the influence of government role and
business-minded system should be considered by Indonesian officials with the implementation of Civil Service
Apparatus Law of 2014 and beyond. Integrating the populist norm of “gotong-royong” and “musyawarah” into the
already-implemented business model of NPM should be considered because of several factors.

First, Indonesia still has high level of Uncertainty Avoidance (UA) as argumented by Rajiani & Jumbri:-
People in low UA cultures are less structuredin their activities and enjoy risk-taking, and such societies
experiencehigher labor turnover and have more ambitious personnel. Employeesare encouraged to use their own
initiative, assume responsibility fortheir actions, and exercise greater discretion in decision-making(Hodgetts et al.,
2006). This militates against the reforms initiated under NPM that aim to broaden managerial discretion and
innovation in the interests of achieving substantive results. In terms of a propensity for corruption, high UA cultures
are characterized by relationships of dependency and power. The uncertainty associated with such dependency can
lead to corrupt, wealth-creating behavior in an effort to relieve the uncertainty (Rajiani & Jumbri, 2011).

Countries with high level of UA, which can be seen in Indonesia, will face challenging obstacles as a threat and
totally depends on superiors, that is, decision makers to solve and lead the civil service sector. It does not
encouraged initiative and risk-taking, and centrally-distributed power will affect the effectiveness and swiftness of
civil service in tackling unexpected problems.
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Second, Indonesia still has high level of Power Distance (PD) which is understood as how far subordinates in
governmental organizations and institutions accept and expect that power within the said institution is unequally
distributed. Countries with high level of PD are more prone to subordinates obeying superiors without question. This
practices, coupled with the prevalent cultures in civil service is another issue to tackle with the implementation of
Civil Service Apparatus Law of 2014 since it is incompatible with the business model of NPM introduced by the
law.

Japan's experience shows that after implementing NPM for some time, the Government of Japan re-emphasized the
balanced role of the government so that the implementation of public services in some different areas in Japan are
based on the combination of business principles and local wisdom. This experience can be used as a study for
Indonesia in the development of the two-year-old model of bureaucratic reform through ASN Law so that the
process of bureaucratic reform in Indonesia does not have to go through a phase of trial and error as it happened in
Japan. The strengthening of ASN Law using NPM model needs to be conducted, particularly by reflecting on the
recent studies such as the post-NPM or New Public Governance (NPG), given that the NPM model has already
undergone various developments since two decades ago.

A democracy-based effort of strengthening that can be carried out is to involve the citizens of Indonesia into the
process of public service (citizen participation), particularly based on the decentralization of public services. The
concept starts to emerge in Indonesia with the so-called smart city concepts such as Bandung and Surabaya. The
active participation of the people in the public service is not only in terms of feedback on public services but also as
a sub-provider for public services (such as cooperation between the government and various communities in
Bandung in the construction of Green Open Space/RTH). ASN Law as the basis of the model of bureaucratic reform
will be greatly assisted by the even distribution of this concept in Indonesia, such as carried by Japan through The
Japan Center for Cities (Nakamura, 2013), as a study center of town-based development to support the national
effort of decentralization of public services. This decentralization is one of the main strategies of NPM model, as
stated by Nakamura:

In case of decentralisation policy, it is a typical NPM strategy, in which traditional values like “territory” are
strongly concerned, while many stakeholders are involved in crucial decision making. The Japanese merger
experiences confirm the international literature on public governance and public service delivery, thus confirming to
be an example of public governance driven reform process.

Lately, the local governments in various regions in Japan encourage the institutionalization of public participation in
local governance. In general, this encouragement arises because of supportive relationship between the principles of
market-based bureaucratic reform of NPM with public participation (democracy), as stated by Nakamura:

Statistical analysis shows that the population and monetary resources of citizens enlarge the demand for
participation and encourage institutionalization. It is also shown that the independent and LDP councilors,
traditional and alternative routes through which citizens transfer their requests to the public administration, affect
the degree of institutionalization of participation (Nakamura, 2013).

This opinion strengthens the argument that the monetary resources and the population will increase along with the
increase of public participation in public services. This is primarily due to a sense of belonging within the society
itself in the public services because of its involvement. This sentiment encourages additional resources, both
monetary and human resources, coming from the society itself outside APBN/APBD and Civil Servants. In addition
to ease the burden of the government, the addition allows the allocation of additional resources for other public
purposes.

The second problem that emerges and can be used as a reference is how the administration of Japan experiences an
internal resistance, in which the NPM has difficulties in obtaining internal legitimacy than the external legitimacy.
One form of this resistance is shown when Yokohama City implements the "Yokohama Revival Plan," that gets
skepticism and rejection from bureaucratic internal of the city government, particularly by the seniors (Yorozu,
2014):
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“I have gained the impression from inside the workplace that older staff are allergic to the term ‘restructuring.’
What is the measure of the success for the ‘Yokohama Revival Plan’? To be honest, we have not shared the purpose
of that plan though we are familiar with that popular term. There is a gap between the term and actual works.

Every time he uses the term, ‘reform,’ I feel heavy. | think the advances we try to make through daily work are
‘reforms.” I do not feel that we need to change. The term, ‘reform’ has not mentioned what we need to do or change.
It is a vague term.”

This view shows that the resistance of the bureaucratic internal is primarily caused by changes in work culture,
inequality of vision and understanding, where the younger internal is more accepting to these changes. It is also
often found in the effort of bureaucratic reform in Indonesia through ASN Law where a work culture that has been
institutionalized for decades changes afterward, leading to resistance at various levels (Haryanto, 2014)

The problems faced by the Government of Japan in implementing bureaucratic reform of NPM model adapted to
local values is said to be a common problem that occurs in the process of bureaucratic reform.Indonesia is also
experiencing similar problem, particularly the presence of internal resistance associated with the reform of public
services and public’s lack of understanding in running a new public service model.Internal resistance in Indonesia is
mainly related to the number of government organizations that is ultimately resulted in a high number of
bureaucratg.The Former Minister of State Apparatus Empowerment and Bureaucratic Reform, Azwar Abubakar,
states that:

Currently, HR of Indonesian state apparatus (Civil Servants) amounts to 4,362,805 people (data BKN per December
2013) consisting of 3,471,296 Regional Civil Servants and 891,509 Central Civil Servants. The main problem of HR
of state apparatus is the allocation in terms of quantity, quality, and unbalanced distribution of civil servants by the
territorial (regional), and low level of productivity of Civil Servants. The management of human resources has not
been implemented optimally to improve the professionalism, employee’s performance, and organization.

According to Azwar Abubakar, this condition embodies the values and the old system that has not completely
eroded, such as poorly-managed government management, the culture of corruption, collusion and nepotism (KKN),
the ineffective and inefficient quantity-based rather than quality-based recruitment process, as well as the
unbalanced distribution of civil servants by territorial (regional). The similarity of problems from the bureaucratic
reform in Japan should be the lesson that can be learned to be integrated into the model of bureaucratic reform in
Indonesia, particularly to improve Indonesia's competitiveness in the global competition.

Both lessons that can be learned from the implementation of the bureaucratic reform of the public service in Japan
show a transition from a model of NPM oriented towards pure business principles into NPM that combines elements
of business and local values. According to some experts, this transition is because the model of NPM as a basis of
public service emphasizes more on the viewpoint of private sector management techniques in the public sector, so
that public participation and democratic decision-making process are marred. Characteristics of the accountability of
the public service have changed from the early period of NPM model is introduced. Today, the audit and social
control by the society become necessary in the process of public service (Osborne & Ball, 2010).

Some studies show that the focus of the NPM model towards the measurement of business-based performance and
monitoring & evaluation (M&E) encourages the strengthening of short-term political interests. However, it can be
risky in the long-term ones so that it is not strategic and planned. Moreover, the threat of mismanagement by
implementing the principles of NPM purely is proven by the collapse of the Local Government of Yubari, Hokkaido
in 2007

ZAzwar Abubakar. 2014. Reformasi Birokrasi untuk Meningkatkan Daya Saing. Scientific Oration for
94th Anniversary of Higher Education of Engineering in Indonesia, Bandung: Institute of Technology.
Accessed via http://www.itb.ac.id/files/12/20140704/orasillmiahMenteriMenPanRBPTT1%2094.pdf on
March 2016.
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Conclusion:-

Japan's success in reforming its bureaucracy since the 1990s should be a motivation for Indonesia as a fellow of
strong-economic country in Asia. With almost similar span of time and condition (1945 and equally harmed by the
war), Indonesia should be able to catch up. The adoption of NPM through ASN Law of 2014 opens such
opportunity, and as previously noted, Indonesia can integrate cultural values more quickly into this process given the
fact that the bureaucratic reform of NPM model has been running for a year. The lessons given by Japan through the
adoption of NPM model for bureaucratic reform by integrating setsumei-sekinin and wakon yonsai values should be
a boost for Indonesia who similarly owns different cultures from the NPM of Western World.

Indonesia also needs to thread carefully in implementing the business-centered NPM model because Japan’s
experience shows that it does not fully compatible with our norms and culture thus leading Japan to implement a
mixed approach of re-introducing the government role in public service.

Another issue to tackle is the existing norms which is still embedded in the civil service practice that is the lack of
certainty and distant power distribution. These problems also arose in Japan and hampered Japan’s government to
fully implement the NPM. Unless Indonesian government address the prevalent issues of uncertainty avoidance and
power distance which hamper the bureaucreatic reformation process, the civil service sector cannot and will not
achieve high level of effectiveness as previously planned.

The combination of democratic local values in Indonesia with NPM-style business management principles should be
conducted by Indonesia immediately, reflecting on the implementation of NPM in Japan. This is to avoid a setback
in the bureaucratic reform in Indonesia based on the ASN Law. Thus, there is a need to strengthen ASN Law based
on the combination of these two values so that the bureaucratic reform that has been running in Indonesia can be
implemented faster than previous countries.
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state. One such crime is the issue of unwed motherhood within the
state especially in tribal areas. But as certain issues are more accepted
in tribal areas like unwed motherhood or female headed households
and their society has a matrilineal structure rather than a patriarchal
one. But the above mentioned facts do not ensure egalitarian towards
the tribal women. The notion that tribal women are less discriminated
than their rural and urban counterparts is partly true as their society or
community is more tolerant but a tribal woman is more discriminated
in any given state or nation. Women in Odisha be it tribal women in
particular or women in general have been facing discriminatory
behavior in all aspects of life especially violence. And recently acts of
violence against women have multiplied and are worryingly on the
rise. One such issue that stems many times out of violence is unwed
motherhood. This issue is plaguing the young female citizens in
Odisha and is alarmingly on the rise.
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Odisha has an extraordinary figure of young unwed mothers between the age of 13 to 30.These girls are easy targets
for further exploitation as they are not accepted by the society and nor their families and are used for trafficking due
to which many women are unaccounted for. This issue is further intensified in Odisha by frequently occurring
Natural disasters making many people destitute and increasing their vulnerability. Experts believe there are 40,000
unwed mothers in Odisha, 70% belonging to the tribal areas of Odisha. “Poverty” coupled with ignorance and
innocence compound the problem of unwed mothers in tribal Odisha. The unwed mothers are treated as outcasts
rejected by the society and are often viewed as prostitutes and even criminals.

A woman loses her dignity, pride and even her most basic human rights when she conceives a child without
marriage. A woman usually faces all the problems of pregnancy even though making a child is a two way act the
woman is left to take the burn if the child she is carrying is illegitimate, here the norms and culture of our society is
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eagerly sought after where reserving sex for marriage is seen in almost a scientific light solving many problems like
sexually transmitted diseases, abortions and children out of wedlock. The women who are raped and sexually abused
are left by themselves on the streets once they are discovered to be pregnant. The issue of unwed mothers is perhaps
the most unforgivable crime against women. In the third world countries where illiteracy, poverty, poor health and
backwardness have a major influence on the populace the ostracism that the unwed mothers attain is quite a
phenomenon in determining the status of women in the society. Here not only a woman is mauled for life but her
innocent child faces stigma throughout his/her life.

From my research it was revealed that unwed mothers usually belong to lower caste families as out of 200
respondent’s majority of them belonged to schedule caste, schedule tribe and other backward classes. ((34.5 per
cent) belonged to the Schedule Tribe and (31.5 per cent) belonged to Schedule Caste whereas only 18.5 per cent of
them belong to General Category and 15.5 per cent of them belong to the Other Backward Classes.)) Low levels of
awareness along with low literacy level were found to be major causes behind the number of unwed mothers among
the SC and ST community. Unwed mothers enjoy relatively a better status in tribal societies than in non-tribal ones”.
This is because tribal society is matriarchal society where bride price system is observed instead of dowry system.
Equality of opportunity, equal right, and equal pay for equal work are some of the practices which differentiate the
status of tribal women from non-tribal women.

‘Poverty’ is one of the major factors behind unwed motherhood. Unwed mothers usually come from poor families as
84 per cent of them belonged to the lower income group. This shows that high level of awareness, high literacy rate
are some of the reasons for absence of unwed motherhood problem among rich or affluent class or society. It was
seen that unwed motherhood usually results from women falling prey to ‘false promise to marry’ (out of 200
respondents 68% victims of false promise to marry). In such cases, the women very easily succumb to the interest of
the man primarily because of the fear of betrayal. The knowledge of contraception and the outcome of unsafe sex
were found to be staggeringly low, deliberately ignored or due to unavailability of any such measures. And once
discovered to be pregnant their partners assures them of marriage but disappears and the woman is left behind to
answer the questions or more often the man responsible denies to the father. These victims are vulnerable to several
kinds of exploitation. They are treated as commodities.

This becomes one of the factors responsible for trafficking in women as in many cases the accused tried to sell the
victim to some brothels or labour contractors. But false promise to marry is not the sole reason of unwed
motherhood. This is evident from the study as many of them (32.9 per cent) were victims of rape and in many cases
rape by their relatives. In such type of case the abuser is known to the victim, they are members of the family or its
inner circle. Most middle class Indians grow up in large extended families, open households where family and
friends come and go thus the accused in such cases are known. The inquiry into domestic violence especially sexual
abuse was one of the most complex, controversial challenges to investigate. As the dominance of sexual abuse at the
domestic level is rampant. The prevalence of incest is strongly felt in India and is also evident in Odisha. Incestuous
conduct is almost never consensual. Instead, it is rooted in physical force as well as familiar and other power which
the abuser uses to pressure his victim. This is a terrible truth hidden in our society that we do not discuss let alone
own up to. The cases of unwed mothers as a result of incest were very visible in my study. Many times these
accused go unpunished as the victims face denial and they are not believed by other family members. These rapes,
unless the news becomes public due to unavoidable reasons, are never reported. it is found that the highest numbers
of respondents from the rape cases were victims within the family and by the relatives. This shows the growing
number of domestic violence in our state.

Women are not safe from physical abuse and torture even within the blood ties and the four walls of her home. Rape
or sexual harassment at work place is also seen as a factor responsible for unwed motherhood. Unemployment is
rampant these days so to retain a job has become very tough especially in the unorganized sector and it was found
that, out of 200 respondents 4.7% were unwed mothers due to rape at work place. In a case study in Kalahandi a 16
year old girl who worked as a daily wage labourer was the victim of rape by the contractor who control these daily
wage labourers and took them to distance places to work, the girls who go without any family members are the main
targets for sexual assault by these contractors and other daily wage labourers. 25 per cent of unwed mothers’ were
victimized by strangers, these strangers were mostly found to be migrant workers. Migrant workers are becoming a
major threat to the local young women and girls especially at grass root level. The level of awareness to different
governmental policies and programmes and institutions for the women in general and destitute women in particular
was found to be very low among the respondents as the ICDS programme is the oldest welfare programme for
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women. But a large majority of respondents (84 per cent) are not yet aware of this. The Government of India has
enacted a number of laws for women’s liberty, rights, equality and development, but the respondents were not aware
of a number of such laws like the protection of women from Domestic Violence Act”. Only 12.5 per cent are aware
of this Act and 87.5 per cent are not so. This shows that the government should take extra care to spread awareness
about this problem because it is growing very rapidly. The study shows that rural and tribal women usually face the
severity of the problem of unwed motherhood. This problem is magnified by poverty, ignorance, social stigma
which forces these women towards humiliation which act as a hindrance in the path of their development. These
women rarely become members of social, political and professional organizations due to the rigidity of our society
in dealing with this problem. The unwed mothers are treated like out casts even their basic human rights are denied
by the society, they were not accepted by the women of the same locality with the fear of polluting the public places
hence are not allowed to the public places like ponds, river Ghats ect and they were not accepted easily even as an
employee. Thus a large number of the respondents (43.2 percent) said that they were driven out of the job
immediately after their unwed mother status was disclosed.

The futures of those children who remain with the unwed mothers are a source of primary concern, and attention
needs to be given towards their welfare. It is seen that 57 percent of the respondents expressed the desire to put the
child up for adoption. Some of the aspects that compel a mother to put her child up for adoption were the negative
attitude of the society regarding the identity of the child’s father, the possibility of marriage of the victims, financial
crunch in raising the child etc. It is seen that 19 percent unwed mothers even blame the child for their present fate;
this response especially noted among some of the mentally challenged women. Whereas 12 percent of the
respondents wanted to keep the child as a proof of the relationship with the person involved.

Suggestions:-

From the above study two major factors come into focus: the first one to eradicate this problem and the second one
is if cases of unwed mothers are found care should be taken to improve not only their life but also the life of their
children. From the present study certain suggestions have come into perspective i.e., all efforts should be made to
identify and get the accused, and implement stringent laws and strict punishment along with financial penalty.
Awareness campaign regarding welfare and legal measure should be given top priority and there should be women
police station or Mahila desk in all the villages, special emphasis should be on awareness regarding safety measures
like use of contraception, risks factors HIV/AIDs, and Sexually transmitted diseases etc should be imparted.

The society needs to be more sensitized about the problem of unwed mothers, the society should adopt measures to
avoid domestic violence, mothers of the young girl along with their daughter should be made aware of the problems
and how to protect themselves from such type of crime.

A major problem that cannot be ignored is poverty, thus more number of SHGs and microfinance scheme should be
made available to rural women to empower them economically. Land rights to women should be given so that they
could have a share on the labour they put in. The welfare schemes like Short Stay Homes and Swadhar Shelter
homes for destitute should be available in rural and tribal areas so as to give these victims immediate relief instead
of only being available at urban areas. Special attention needs to be given to rehabilitate them within the time span
allotted to these homes. And special attention needs to be given to the children who live with these unwed mothers.

Print and electronic media should be active in the rural and tribal areas to spread the message of safe sex and
knowledge regarding the risks involved in unprotected sex through pamphlets, showing documentaries on the life of
unwed mothers and the life of their innocent children in schools and colleges.

These measures will in still in the youth greater sense of awareness and responsibility. As false promise to marry is
one of the most common causes of unwed motherhood women must be educated against this act.

The severe laws and punishments for this crime should be highlighted. And most importantly the DNA test should
be made available for such victims and not only to special cases.

Women’s commission role should be highlighted and a women cell of representing the Commission should be
established in every nook and corner.
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Voluntary organizations should actively spread awareness regarding different welfare schemes and developmental
programme in the rural areas. They should also identify unwed mothers and try to give them justice with the help of
the police. They should provide training programmes to make these women economically independent.

Government hospitals, bus stands and railway stations are the areas where the unwed mothers are generally found.
Thus “help desk” should be established in these areas.

It is imperative to initiate these steps not only to improve the conditions of unwed mothers in the state but to
eradicate and prevent this problem from taking a strong hold in our society.
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