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Investigation on the Effects of Planting Time and
Plant Geometry on the Activity of Sucking Pests
of Chilli Capsicum Annuum L

Y. H. Sujay ® &R. S. Giraddi °

Abstract-  Field experiments were conducted at the Main
Agricultural Research Station, UAS, Dharwad, Karnataka, India
to investigate the effect of planting time and plant geometry on
the activity of chilli sucking pests. Pooled data from two years
revealed that, the interaction effect between the date of
planting and different spacings was significant. Significantly
lower level of sucking pest and leaf curl index was observed in
the interaction of July 15" planting and 90x60cm spacing
followed by July 15" and 60x60cm and July 15" and 75x45¢cm
treatments. Whereas, it was higher in interaction of June 30"
and 60x30cm. Similar pattern of treatment significance was
observed in case of natural enemy population also.
Significantly highest chilli yield was registered in interaction of
July 15" planting and 90x60cm spacing (4.21 g/ha) whereas,
lowest chilli yield of 1.99 qg/ha was registered in the
combination of June30th + 60x30cm treatment. The
interaction effect between July 15" and 90x60cm was found to
be the most cost effective which recorded highest net returns
(Rs 15,921/- per ha).

Keywords: leaf curl index, natural enemy, plant geometry,
planting time, sucking pests.

. INTRODUCTION

hilli (Capsicum annuum L.) is a tropical and

subtropical crop grown all over India. It is an

important versatile spice as well as vegetable
crop. India is the largest producer and consumer of chilli
in the world. Chillies constitute about 20 per cent of
Indian spice exports in quantity and about 14 per cent in
value. It's grown in almost all the state throughout the
country. Andhra Pradesh is the largest producer of chilli
in India and contributes about 30% to the total area,
followed by Karnataka (20%), Maharashtra (15%),
Orissa (9%), Tamil Nadu (8%) while other states
contributing nearly 18% to the total area under chilli.
Among the plethora of constraints in chilli cultivation, the
attack by a multitude of insect pests and mite at
different crop stages is of utmost concern. The pest
spectrum of chilli crop is complex with more than 293
insects and mite species debilitating the crop in field as
well as in storage (Anon., 1987 and Dey et al., 2001). A
total of 39 and 57 species of pests were recorded by

Author a: Agricultural Extension Education Centre, Lingasguru, UAS,
Raichur — 584 122 Karnataka (India). e-mail: morphosis77@gmail.com
Author o: Dean (Agri.), Agriculture College, Bheemarayangudi, UAS,
Raichur — 584 102 Karnataka (India).

Reddy and Puttaswamy (1983 and 1984) in
nursery and field crops, respectively in Karnataka. One
of the practical means of increasing chilli production is
to minimize losses caused by major sucking pests, the
most important among them are green peach aphid
(Myzys persicae Sulzer, Aphis gossypi Glover), thrips
(Scirtothrips  dorsalis  Hood) and vyellow mite
(Polyphagotarsonemus latus Banks) (Berke and Sheih,
2000). In Karnataka thrips, mites, aphids and whiteflies
have been identified as sucking pests of chilli of which
chilli leaf curl caused by mite and thrips are serious
(Puttarudriah, 1959). Besides, a number of viruses are
transmitted by aphids, whiteflies etc which result into a
complex murda (Gundannavar et al., 2007). The yield
losses due to these pests are estimated to be 50 per
cent (Ahmed et al., 1987; Kandasamy et al., 1990 and
Hosmani, 2007). The loss caused by the thrips is
reported to range from 50 to 90 per cent (Borah, 1987)
and fruit borers is to an extent of 90 per cent (Reddy and
Reddy, 1999).

Pesticide residues in chilli are of great concemn
from the point of domestic consumption and exports as
well. Residues in chilli have been reported by various
workers in India (Awasthi et al., 2001; Dhotre et al., 2001
and Joia et al.,, 2001; Singh et al., 2006; Reddy et al.,
2007; Rao et al., 2009; Suganthy et al.,2010 and Jyoti et
al., 2012). David (1986) identified that application of
commonly used insecticide aimed in checking sucking
insects like thrips and aphids caused resurgence of P.
latus on chilli.

Though, insecticidal interventions bring down
the pest population, they have led to the problem of
residues in fruits. The presence of pesticide residues
has seriously affected the export of chillies. It is learnt
that Byadagi chilli lots were rejected at international
ports of importing countries very often due to high
pesticide residues. The reported presence of residues of
many insecticides including ethion, chlorpyriphos,
cypermethrin, endosulfan and quinalphos have seriously
affected the export of chillies (Anon., 2003) Besides,
indiscriminate use of chemicals has led to the many
undesirable problems like resurgence, destruction of
natural enemies, environmental pollution etc.

Due to the luxuriant plant canopy and
succulency, crops receive maximum pest damage. In
this backdrop, crop intensification, crop nourishment etc

© 2014 Global Journals Inc. (US)
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may create favourable (and at times unfavourable)
situations for the pests through physical factors (For
example, chilli viruses which are transmitted by insects
are also known to be carried through plant sap) or
biological factors (Gundannavar et al., 2009). So,
different strategies have to be involved for keeping the
pest in check and stabilizing the productivity of cropping
system. Date of planting and spacing is one of the crop
habitat diversifications that are to be looked into, which
have the potential to become viable components of a
sound IPM programme.

[I.  MATERIAL AND METHODS

The field experiments were carried out for two
seasons to know the effect of planting time and plant
geometry on the activity of sucking pests of chilli during
Kharif 2008-09 and 2009-10. The experiment was
carried out at the MARS, UAS, Dharwad. The experiment
was laid out in a split plot design with three replications
across four dates of planting viz.,, M1- June 30th, M2-
July 15th, M3- July 30th and M4- August 15th as main
plot treatments and four spacings viz., S1- 90 x 60cm,
S2- 60 x 60cm, S3- 75 x 45cm and S4- 60 x 30cm as
sub-plot treatments. The seeds were sown on the raised
seed bed on May 15th, May 30th, June 15th and June
30th in 2008-09 and 2009-10. Forty-five days old
seedlings were transplanted as per the dates with fifteen
days interval in plots size of 5.4 X 4.8 m with different
spacings. All management practices were followed as
per recommended package of practices except the
plant protection measures against target pests.

a) Observations

The population count of aphids and thrips were
taken at 30, 60 and 90 days after transplanting (DAT).
While the population count of mite was taken at 60 and
90 DAT. For counting the population, five plants were
selected randomly in each plot and tagged. Six leaves
on the top canopy of each selected plant were observed
by using binocular microscope in laboratory following
destructive sampling procedure. Ten plants were
selected randomly in each plot and scored for leaf
curling index (LCI) at 70 and 100 DAT visually following
the 0-4 scale (Niles, 1980) and subjected for statistical
analysis. Pooled analysis for both the years was done
with the help of M StatC statistical software.

Population count of both grubs and adults of
natural enemy fauna that included coccinellid beetles,
Menochilus  sexmaculatus F and  chrysopids,
Chrysoperla zastrow sillemi (Esben-Peterson) were
recorded in each treatment by following the standard
procedure. Population count was taken on five randomly
selected plants at 60 and 90 DAT. The population
density of predatory coccinellids beetles and chrysopids
was recorded as number of coccinellids/plant and
chrysopids/plant, respectively. Pooled analysis for both
the years was done with the help of M StatC statistical

© 2014 Global Journals Inc. (US)

software. Green chillies were harvested from five
randomly selected plants in each plot as well as from
entire plot separately and yield per plant and per plot
was recorded during each picking. Total yield was
calculated by adding the yield of each picking. Totally
four pickings were done and average of four pickings
were given. The per plot yield was converted to quintals
per hectare. Dry chilli yield was obtained from the green
chilli yield as per the procedure given by Anon. (2004),
with the ratio of conversion of green chilli to dry chilli
being 10:1. Cost effectiveness of each treatment was
assessed based on net returns. Net returns of each
treatment were worked out by deducting total cost of
each treatment from gross returns. Total cost of
production included both cultivation as well as plant
protection charges. The B: C ratio was worked out by
dividing the gross return with the total cost of cultivation.
The data on mean population of sucking pests and
natural enemies were transformed to O x+0.5 and then
subjected to one way ANOVA using M-STATC ®
software package. The treatment effect was compared
by following Duncan’s Multiple Range Test (DMRT)
(Gomez and Gomez, 1984).

[1I.  RESULTS AND DISCUSSION

Pooled data from two years on the effect of
planting time and plant geometry on the activity of
sucking pests, in general indicated the effectiveness of
planting time, plant spacing and interaction of both in
suppressing the pests activity vis-a-vis comparison
treatments. The details are presented here under.

a) Aphids

Pooled data from two years revealed that at 30
DAT, among the main plots, M2 recorded significantly
lower aphid population (0.26/leaf) followed by M3 and
M4 which recorded aphid population of 0.30 and 0.40
per leaf respectively. While M1 recorded higher aphid
population of 0.54 per leaf (Table 1). Among different
spacings (subplots) significantly least population of
aphids was recorded in S1 (0.29/leaf) followed by S2
(0.34/leaf). While, S4 registered higher aphid population
of 0.49 per leaf. The interaction effect between the
plating dates and different spacings was found to be
significant. Significantly lower aphid population was
recorded in M2 + S1 (0.21/leaf) followed by M2 + S2
(0.25/leaf). Whereas, higher aphid population was
registered in June 30 and 60X30cm combination i.e. M1
+ S4 (0.74/leaf).

At 60 DAT, the main plot treatment M2
registered significantly lower aphid population of 0.22
per leaf and was found to be statistically on par with the
M3 (0.26/leaf). Whereas, significantly higher aphid
population per leaf was registered in M1 (0.50/leaf)
followed by M4 (0.35/leaf). Among subplots Sf
(90X60cm)  registered  significantly  lower  aphid
population (0.25/leaf) followed by S2 (0.30/leaf). While



S4 recorded higher aphid population of 0.50 per leaf.
The interaction effect between planting date and
spacing did not have any significant effect on aphid
population. At 90 DAT, the pooled aphid population
showed similar pattern of treatment differences as
evidenced during 30 DAT in main plot and subplot
treatments. The interaction effect also followed similar
trend (Table 1).

b) Thrips

At 30 DAT, among the main plots, M2 registered
significantly least thrips population (0.16/leaf) followed
by M3 and M1 which recorded thrips population of 0.32
and 0.47 per leaf respectively. While M4 recorded higher
thrips population of 0.60 per leaf (Table 2). Among the
different spacing i.e., in subplots, significantly less
population of thrips was observed in S4 (0.24/leaf)
followed by S1 (0.28). Whereas S3 subplot registered
higher thrips population of 0.39 per leaf. The interaction
effect between the planting date and different spacings
was found to be significant. The interaction treatment
M2 + S1 recorded significantly lower thrips population
(0.08/leaf) followed by M2 + S2 (0.14) whereas higher
thrips population was observed in M4 + S4 (0.72/leaf).
At 60 DAT, the pooled thrips population showed similar
pattern of treatment differences as evidenced during 30
DAT in main plot and subplot treatments. The interaction
effect also followed similar trend. The thrips population
ranged from 0.18 to 0.53 and 0.33 to 0.44 per leaf
during 90 DAT in the main plot and subplot treatments
respectively. Significantly lower thrips population of 0.18
and 0.33 per leaf was registered in M2 of main plot and
S1 of sub plot treatments, respectively. While M1
(0.53/leaf) and S3 (0.44) registered higher thrips
population in main plot and subplot treatments,
respectively. However, the interaction effect between
main plots and subplots did not have any significant role
in thrips population (Table 2).

c) Mites

At 60 DAT, among the main plot treatments,
significantly lower mite population per leaf was
registered in M2 (0.36/leaf) and was found to be
statistically at par with the M3 (0.44/leaf). Whereas,
significantly higher mite population per leaf was
recorded in M2 (0.71) followed by M4 (0.56).

Among the subplots, S1 registered significantly
lower mite population of 0.44 per leaf. While, moderate
number of mites was registered in S2 and S3.
Significantly higher mite population was recorded in S4
with a population of 0.65 mites per leaf. The interaction
between planting data and different spacings did not
have any significant effect on mite population. At 90
DAT, among the main plot treatments and sub plot
treatments the mite population ranged from 0.33 to 0.56
and 0.28 to 0.50 mites per leaf, respectively. However,
the difference in the population was not statistically
significant in both mail plot treatments and subplot

treatments. The interaction effect was also non-

significant (Table 3).

d) Leaf curl index

With respect to pooled data of leaf curl index,
among the main plot and subplot treatments,
significantly least leaf curl index was recorded in July
15th of main plot (0.30 and 0.29) and 90 X 60cm of
subplot (0.44 and 0.47) treatments at 70 and 100 DAT
respectively. While June 30th planting (0.85 and 0.91)
and 60 X 30cm spacing (0.62 and 0.67) registered
significantly higher leaf curl index in main plot and
subplot treatments, respectively. Interaction effect
between main plot and sub plots was found significant.
Significantly least leaf curl index was registered in the
combination of July 15th transplanting at 90 X 60cm
spacing (0.25 and 0.26) followed by July 15th + 75 X
45¢cm (0.26 and 0.31) and July 15th + 60 X 60cm (0.31
and 0.27) whereas significantly higher leaf curl index
was registered in June 30th + 60 X 30cm (0.94 and
1.06) at 70 and 100 DAT (Table 3).

There is no much information in literature to
suggest the effect of date of planting and spacing on
the activity of sucking pests except very few reports. The
weather parameters like precipitation, sunlight, relative
humidity have been reported to be optimum for
transplanting of Byadagi chilli during July in the region
(Anon., 2004), leading to better rooting and
establishment. June planting which is quite unusual in
the tract, perhaps predisposes the crop to early
infestation by sucking pests due to non-availability of
host. While late planting, as it is known in many crops,
attracts greater intensity of pests and subsequent plant
damage. The present investigations are in close
agreement with Kempegowda (1980) who reported that
15th July transplanting of all the three-chilli varieties viz.,
NP-46A, Jwala and C-1 recorded the highest yields of
green pods than late planting. Late planted crop was
liable for heavy infestation by insect pests and mites.
Time of transplanting of chilli influences the incidence of
pests and diseases. Chilli crop transplanted in early
June and July escapes incidence of thrips and mites
than the crop transplanted in late July and early August
as evidenced by Hosmani (1982). Similarly, Mallapur et
al. (1987) found lower incidence of leaf curl due to thrips
and mites when crop planted until July. Patel (1992)
reported that the population of chilli thrips remain low
during July- August due to rains and showed a peak in
September- October. Low incidence of leaf curl was
observed in chilli crop, in Maharashtra planted until 15th
July, while late-planted crop (15th August and 30th
August) was severally attacked by leaf curl. Planting of
chilli from 30th June to 15th July could escape the thrips
damage as reported by Bagle (1998). All these earlier
reports corroborate with the results obtained in present
study.

The present experimental results are also in line
with the study of Gayathri Devi and Giraddi (2007) who
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repored that chilli planted before 15th July receives
significantly less chilli leaf curl incidence. Nagaraja et al.
(2008) evidenced that sowing the crop during June | and
Il fortnight as well as July | fortnights emerged as better
and optimum dates for Byadagi chilli under irrigated
conditions. Significantly lower mean population of thrips
and mites were registered in protected and unprotected
conditions, respectively. This phenomenon of effect of
planting date and plant geometry is also seen in other
crops. Thiara and Kang (2006) studied the effect of date
of sowing of plants for managing the groundnut bud
necrosis disease. Percent disease incidence and
severity were highest in case of May end sown crop,
which was followed by early May and early June sown
crop. However, the incidence and severity were
significantly low in June end sown crop.

e) Natural enemies

The pooled data on the activity of natural
enemies suggested that they were found greatly
distributed in main plot and sub plots having different
planting time and spacings (Table 4). Among the main
plots, M2 i.e. July 15th transplanted crop (1.34, 1.38
coccinellids/plant and 1.62, 1.63 chrysopids/plant)
recorded significantly more number of predators and
was found to be statistically at par with July 30th (1.29,
1.32 coccinellids/plant and 1.39, 1.43 chrysopids/plant)
followed by August 30th (1.17, 1.20 coccinellids/plant
and 1.29, 1.33 chrysopids/plant) whereas June 30"
(1.10, 1.14 coccinellids/plant and 1.17, 1.26 chrysopids/
plant) transplanted crop registered significantly less
mean predators count at 60 and 90DAT respectively.
Among the different spacings, significantly higher
predator count was recorded in 60 X 30cm spacing
(1.39, 1.42 coccinellids/plant and 1.54, 1.55 chrysopids/
plant) and was found to be statistically at par with 60 X
60cm followed by 75 X 45cm. While 90 X 60cm
transplanted crop (1.07, 1.11 coccinellids/plant and
1.19, 1.29 chrysopids/plant) registered lowest predator
population count per plant. The interaction between
main plots and subplots was significant. The interaction
of July 15" transplanted crop at 60 X 30cm spacing
(1.50, 1.52 coccinellids/plant and 1.71, 1.71 chrysopids/
plant) recorded significantly more number of predators
followed by July 30" + 60 X 30cm and August 15" + 60
X 30cm. Whereas, significantly least number of predator
count was observed by the interaction of June 30th
transplanted crop at 90 X 60cm spacing (0.95, 0.98
coccinellids/plant and 1.02, 1.21 chrysopids/plant)
(Table 4).

There is no much literature available on the
effect of sowing date and plant spacing on the activity of
predators in chilli crop. However, in other crops, Singh
and Nath (2007) indicated that effect of dates of sowing
of Brassica juncea on coccinellid beetle of Lipaphis
erysimi kalt. Maximum coccinellid population were
observed in the last week of February (when crop was
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on its maturity), while minimum in the last week of
December. Bana et al. (2012) studied the seasonal
incidence of major pests of cabbage and their natural
enemies. The coccinellid beetle was recorded as a
important predator of aphid, which was maximum in the
second and third week of January. Similarly, Siddiqui et
al. (2009) carried out an experiment to determine the
influence of planting dates on aphid and their natural
enemies in cauliflower varieties. Aphid population was
significantly lower in early planting of cauliflower (late
September) and higher in case of late planting of
cauliflower trial (late October). The rate of parasitism and
predation on early planting trial were 3.86 per cent and
0.82 per cent. In late planting trial, the rate of parasitism
and predation were 3.3 per cent and 0.42 per cent.
Meena and Kanwat (2010), conducted field experiments
on the seasonal incidence of coccinellid beetles,
Coccinella septempunctata Linnaeus and Menochilus
sexmaculatus (Fabricius) on okra. The appearance of
the beetles started from the first week of August and
reached its maximum in the first week of October in both
the years. Weather parameters (minimum temperature
and relative humidity) showed significant negative
correlation  with  coccinellid  population, whereas,
maximum temperature had non-significant positive and
rainfall had non-significant negative correlation with
coccinellid population.

) Yield (g/ha)

Pooled data revealed that (Table 4), among the
main plot treatments, July 15th transplanted crop
registered significantly higher mean dry chilli yield of
3.74g/ha, which was on par with July 30th (3.56 g/ha),
while the June 30th recorded least mean dry fruit yield of
2.75 g/ha. Among the different spacings significantly
more dry chilli yield was observed in 90 X 60cm spacing
(8.91g/ha) followed by 60 X 60cm (3.37 g/ha) and 75 X
45cm (3.10 g/ha) spacings, whereas the lowest chilli
yield was recorded in 60 X 30cm (2.84 g/ha). The
interaction effect between the main plot and subplots
was found significant. Significantly highest mean chilli
yield was registered in the combination of July 15th
transplanted crop at 90 X 60cm (4.21 g/ha) followed by
July 30th + 90 X 60cm (4.09 g/ha). Whereas, lowest
chilli yield of 1.99 g/ha was registered in the
combination of June 30th transplanted crop at 60 X
30cm treatment. The effect of planting date and spacing
on yield of chilli has been indicated in UAS package of
practices (Anon., 2004). But no information is available
in relation to pest effect. Among the different treatments,
The interaction effect between July 15th transplanted
crop at 90 X 60cm was found to be the most cost
effective by recording highest net return (Rs 15,921)
followed by July 30th at 75 X 45cm (14,199) and June
30th at 90 X 60cm (13,133). Whereas August 15th
transplanted plot at 60 X 30cm registered lowest net
return of Rs 3,065/- (Table 5). By considering different



parameters, the treatments viz., July 15th planting at 90
X 60cm, June 30" at 90 X 60cm and August 15™ at 90 X
60cm were found to be promising against chilli pests.
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Table 1 : Pooled Data of Effect of Date of Planting and Spacing on the Activity of Chilli Aphid M. Persicae
. Main Number of aphids/leaf
No. plot\sub 3 DAT 60 DAT 90 DAT
' plot | M1 | M2 | M3 | M4 |Mean| M1 | M2 | M3 | M4 [Mean| M1 | M2 | M3 | M4 |Mean
1. S, 039 [ 021 [0.24 ] 035 [029c| 037 | 0.15 | 0.18 | 0.30 [0.25c | 0.33 | 0.12 | 0.18 [ 0.34 [ 0.24c
(1.12)](0.96) [(0.99) | (1.09) | (1.04) | (1.11)] (0.89) | (0.92) | (1.05) | (1.00) |(1.07) | (0.85) | (0.92) |(1.08) | (0.99)
o S, |050[025][029|034[034b[045][ 021 025|029 [0.30b]031[0.16[0.19 [0.31 [0.24c
(1.21){(1.00) [(1.04) | (1.08) | (1.08) | (1.17)| (0.96) | (1.00) | (1.04) | (1.05) |(1.06) | (0.90) | (0.94) |(1.06) | (0.99)
3, s, |054[027[032] 039 [038b]049 | 025][ 029|032 [033b][041 |021[024 038 [031b
(1.23)|(1.02) [(1.07) | (1.12) | (1.12) | (1.20) | (1.00) | (1.04) | (1.07) | (1.07) |(1.14) | (0.96) | (0.99) |(1.12) | (1.06)
4. s, |074]031[038]054[049]|071]029 [ 035|051 [0.46a] 065|027 [0.26 |0.45 [0.40a
(1.36) | (1.06) [(1.12) | (1.23) | (1.20) | (1.34) | (1.04) | (1.09) | (1.21) | (1.18) [(1.31) | (1.02) | (1.01) |(1.17) | (1.13)
0.54a0.26d 0.30c | 0.40b | . [0.50a|0.22¢ [ 0.26c [ 0.35b | . [0.42a[0.19¢ |021c[037b | o o
Mean (1.23)[(1.01) |(1.05)| 1.13) | 7" [(1.21)| 0.97) | (1.01) | (1.09) | =7 |(1.15) [(0.94) | (0.96) [1.11) |
For
comparision of SEmz CD at 5% SEm= CD at 5% SEm= CD at 5%
means
Main (M) 0.027 0.075 0.025 0.071 0.023 0.063
Sub (S) 0.011 0.029 0.010 0.026 0.009 0.025
Interaction 0.109 0.321 0.106 NS 0.103 0.291
(MXS)
CV (%) 6.92 5.62 5.85
M, (Month) — June 30" M, —July 15" M,—July 30" M, - August 15"

S, (Spacing) — 90 X 60cm S, — 60 X 60cm S;—75X45cm S,— 60X 30 cm
In a column means followed by the same alphabet did not differ significantly by DMRT (0.05)
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Table 5 : Cost Economics of Chilli in Different Date of Planting and Spacing.

Sl. No | Treatment | Yield (g/ha) | Gross Returns (" /ha) | Total cost of production (" /ha) |Net Returns (*/ha) [C:B Ratio
1 M,S, 3.42 24190 11057 13133 1:2.18
2 M.S, 2.89 21730 11356 10374 1:1.91
3 M,S, 2.72 22878 11482 11396 1:1.99
4 M,S, 1.99 16318 11613 4705 1:1.41
5 M,S, 4.21 26978 11057 15921 1:2.44
6 M,S, 3.81 23200 11356 11932 1:2.04
7 M,S, 3.50 24272 11482 12790 1:2.11
8 M,S, 3.43 17302 11613 5689 1:1.49
9 M,S, 4.09 25256 11057 14199 1:2.29
10 M,S, 3.63 21648 11356 10292 1:1.91
11 M,S, 3.32 22878 11482 11396 1:1.99
12 M,S, 3.22 17056 11613 5443 1;1.47
13 M,S; 3.91 22796 11057 11739 1:2.06
14 M,S, 3.14 20582 11356 9226 1:1.81
15 M,S; 2.88 21812 11482 10330 1:1.90
16 M,S, 2.74 14678 11613 3065 1:1.26

© 2014 Global Journals Inc. (US)
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Potential of Botanical Lures as Attractant for
Monitoring Grasshoppers (Orthoptera) on Yam
(Dioscorea Rotundata) Plant in Makurdi, Benue

State, Nigeria

Eunice Okoroafor

Abstract- Botanical lures(Prolure, Pklure, Cplure) developed
from legumes were tried in traps along with Pflure from
aqueous organic product from poultry for their potential as
natural attractants under field conditions in 2004, 2005 and
2006 Cropping Seasons. The attraction of grasshoppers to
these natural attractants was significant (P<0.05) compared
with the control (water) which recorded zero catch using
Student Newman keuls Test (SNK). The grasshoppers trapped
in the extracts include Catantops melanosticus schaum
(Orthoptera:  Acrididae), Pyrgomorpha vignaudi Geur
(Orthoptera: Pyrgomorphidae) and Homorocoryphus nitidulus
Walker (Orthoptera: Tettigoniidae). These potential attractants
have prospects as an alternative to synthetic insecticides and
pheromones in the management of grasshoppers on yam.This
is the first report on these attractants developed from plant
products.

The attractants are cheap, non toxic to users and
environment, easy to manage by farmers, easy to control fast
flying and very alert insects such as the Acrididae.

Keywords.: botanical lures, attractants, grasshoppers,
yam (dioscorea rotunaata), monitoring, control.

. INTRODUCTION

rasshoppers are pests of sorghum, maize, rice,

oil palm, vegetables,and millets in Nigeria

(Amatobi, 2007). Species such as Catantops
melanosticus schaum (Orthoptera: Acrididae), Pyrgom-
orpha vignaudi Geur (Orhoptera: Pyrgomor-phidae)
and Homorocoryphus nitidulus Walker (Orthoptera:
Tettigonidae) are recorded as pests of crops in Nigeria
(Amatobi, 2007; Wood and Ambridge, 1996). Previous
control measures reported include hand-picking and
chemical control with Pyrethroids (Karate, Cymbush)
and organophosphate such as fenitrothion. These
chemicals are uneconomical and ineffective for
controlling members of acrididae that are fast flying and
very alert (Critchley, 2001). Although grass hoppers are
not the major insect on yam crop,but the feeding on the
leaves is a signal for preference and concern for future.

Author:  Biotechnology and Farm Health Unit, Instifute of Food
Security, Department of Crop and Environmental Protection, University
of Agriculture, P.M.B 2373 Makurdi.

e-mail :okoroafor.eunice@gmail.com

The monitoring of these minor pests on yam is important
in order to establish the population density in yam field.
Yams are food crops of major importance in tropical
agriculture and constitutes an average of 32% of
farmers’ gross income derived from arable crops
(Orkwor, 1998). It is also a major source of carbohydrate
and are eaten in large quantities in Nigeria where they
are utilized in various ways. Most of the carbohydrate is
amylopectin starch. The carbohydrate content in D.
rotundata is 61% ,60 — 70% moisture, 1% fat, 1.1 — 2%
crude protein, 0.4 — 0.8% crude fibre, 0.7 — 2.6% ash, 6 —
12 meg/100g vitamin C and 0.8 meg/100g vitamin A
(Onwueme, 1987). It can be eaten boiled, fried,
pounded. Other processed form includes flour for ‘fufu’
and bakery. Yams are significant sources of calories,
calcium, nicotinic acid, iron, thiamine, and ascorbic acid
(vitamin C), which concentrate in the bulbous region and
under the skin (Coursey, 1967).

There are a number of constraints to yam
production which include high cost of pesticides for
insect and disease control. The feeding of grasshopper
on yam leaves cause leaf perforations leading to
reduced leaf surface area for photosynthesis. The
damage done by grasshoppers on yam leaf has not
been quantified but severe leaf ragging can lead to
stand loss and drastic reduction of tuber yield . The
objectives of this research were to Investigate the
trapping potential and longevity of these botanical lures
in the field.

[I.  MATERIALS AND METHODS

The field experiments were conducted in 2004,
2005 and 2006 cropping seasons at Mbagune village,
Makurdi L. G. A., six kilometer to the University of
Agriculture campus Makurdi, (Latitude 70N, Longitude
80E).

a) Description of Trap

The trap had two components, the plastic bowl
which contained the plant extract as lure and a plastic
table which served as rain protectant to the extract lure.
Aqueous extract of three types of legume prepared at
25% w/v and 50% w/v concentrations respectively were

© 2014 Global Journals Inc. (US)
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used as lure along with aqueous organic product from
poultry in each of the trap.A control trap was also filled
with water, The height of the plastic table was 24 cm
with surface area of 615.83cm2. The table had four
stands with four openings of 21 cm wide between the
stands as point of entry for insects. The plastic bowl
containing the lure had depth of 12cm and surface area
of 452.4cm2. This is the first report on this type of trap
with natural lure (Plate 1). Traps with baits were mounted
between heaps in a plot of cultivated yam (D. rotundata
Poir cv Amula) according to treatment allocation to
plots.

b) Planting and trap placement

The land was cleared, marked and mounds
were made. The plots were planted with Dioscorea
rotundata cultivar Amula on first week of May. The
weight range of yam setts planted was between 50-
100g. The plots were weeded three times starting from
eight weeks after planting. Compound fertilizer (NPK
20:10:10) was applied at the rate of 100kg/ha using ring
application method at 10 weeks after planting (WAP).
The traps were placed in the plots in mid-July and the
trapping of the beetles in extracts terminated on the third
day of September. The mounted traps were removed
from the plots at the end of October each year. Traps
were spaced at 20cm between plots and 45cm between
replicates. Old extracts were replaced with fresh one at
the fifth week of trap placement, thus, the longevity of
the plant extract was four weeks. Harvesting was carried
out at the second week of December (28 weeks after
planning) when yam leaves turned to yellowish to brown
colour.

¢) Data Collection and Statistical Analysis

Data collection on the number of grasshoppers
species trapped commenced from 23rd July to 3rd
September for three years. Grasshopper species were
sighted 24 hours after trap placement in the field and
was noted as day one. Data with zero means were
transformed using square root transformation before the
analysis of variance.. The grasshopper species were
collected weekly(Plates 2 and 3), rinsed with water and
the number captured per week was recorded and
pinned up using entomological pins in insect box and
identified at the Insect Museum of the Department of
Crop Protection, Institute for Agricultural Research (IAR),
Samaru, Ahmadu Bello University, Zaria. Data obtained
in 2004, 2005 and 2006 were analyzed using Analysis Of
Variance (ANOVA) with SAS software version 8 (SAS,
2000) for split plot and means were separated using
Student Newman Kuels test (SNK-test) at 5% level of
significance. The cumulative means of seven days
interval trap catches were calculated for seven weeks
and used to plot graphs.

© 2014 Global Journals Inc. (US)

I11. RESULTS AND DISCUSSION

The cover trap technique was more effective
than the uncover technique, and Prolure significantly
(P<0.05) trapped more grasshoppers than Pklure in
2004 (Table 1).Thus the cover trap was selected for the
experiment in 2005 and 2006 cropping seasons.

Prolure significantly (P<0.05) trapped the
grasshopper species compared with the PKlure, CPlure
and Pflure in 2005 and 2006 wet seasons (Tables 2 and
3, Plate 2).

Irrespective of the treatment sources, 50%W/V
concentration of the different lures significantly (P<0.05)
trapped the grasshopper species compared with
25%W/N concentration (Tables, 2 and 3). However,
Prolure was best. The peak period of catches recorded
was 6th August in 2005 and 30th July to 6th August in
2006 cropping seasons. There was moderate wind-force
on scale 2.69- 3 in 2004 -2006 in the month of August
(Table 4) when the peak number of grasshoppers was
recorded.This may imply that high windforce above
scale 3 might reduce the trapping of grasshoppers in
the presence of an effective attractant.

The effect of these botanical lures on
grasshopper behaviour is similar to the visual and
olfactory cues reported on western pine beetle by Strom
et al (2001). The botanical lures induced attraction of
grasshoppers compared with zero trap in control
treatment (water). Grasshopper response was dose
dependent as increase in dose of lures resulted in an
increase in attraction. The lures might contain some
stimulant components that evoked a quick directional
response in receptive grasshoppers thus, attraction of
the grasshoppers in this study might be due to
olfalctory cue.

[IV. CONCLUSION

Three botanical aqueous lure namely Prolure,,
Pklure, Cplure were investigated along with an organic
product Pflure for their potential as attractant for
trapping insects. The results indicated that Prolure was
the best attractant compared with others. Grasshoppers
response was dose dependent as increase in dose of
lures resulted in an increase in attraction. Further
research work to investigate the active components of
the test materials that is responsible for attraction is
crucial.



POTENTIAL OF BOTANICAL LURES AS ATTRACTANT FOR MONITORING GRASSHOPPERS (ORTHOPTERA) ON YAM
(DIOSCOREA ROTUNDATA) PLANT IN MAKURDI, BENUE STATE, NIGERIA

Plate 2 : Grasshoppers trapped in degraded Prolure
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POTENTIAL OF BOTANICAL LURES AS ATTRACTANT FOR MONITORING GRASSHOPPERS (ORTHOPTERA) ON YAM
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Plate 3 . Grasshoppers trapped in fresh Prolure
Table 1. Comparison of the mean (=SE) number of grasshoppers trapped in Botanical Lures using two trapping
Techniques in 2004 cropping season

Global Journal of Science Frontier Research (D) Volume XIV Issue IV Version I E Year 2014

Treatments 10 WAP( 239 July) 11 WAP( 30" July) 12 WAP( 6™ August)
50% Prolure Cover 5.00+2.00 10.66+3.05 6.68+2.08
50% Prolure Uncover 3.66+0.57 6.66+3.05 4.00+1.00
50% PKlure Uncover 2.66+0.08 8.66+1.52 2.00+£1.00
50% PKlure Cover 5.33+2.08 13.00+2.64 3.00+1.20
Control 0.50+0.00 0.5040.00 0.50+0.00
Wap=weeks after planting
18 -
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Fig. 7 : Comparison of mean number of Grasshoppers trapped with PROS= PROlure ,PKS= PKlure, CPS=CPlure
and PFlure in 2005 and 2006 cropping seasons

© 2014 Global Journals Inc. (US)



lures in 2005

Table 2 . Comparison of the mean (=SE) number of grasshoppers trapped at different concentrations of Botanical

Table 2: Comparison of the mean (+SE) number of grasshoppers trapped at different

concentrations of Botanical lures in 2005.

23 July (10 WAP)

Treatments Concentration (%)
0 25 50
Prolure 0.50+ 0 1.29 £ 0.50 1.90 £ 0.55
Pklure 050+ 0 1.05+ 0.29 1.86 + 0.27
CPlure 0.50+0 0.50 £ 0.00 1.34 £0.20
PFlure 050+ 0 1.27 £0.58 146 +0.20
6Aug (12 WAP) Concentration (%)

0 25 50
Prolure 0.50+ 0 1.46 £ 0.20 1.64 + 0.45
Pklure 050+ 0 1.87 £ 0.29 1.77 £ 0.16
CPlure 050+ 0 0.76 £0.31 2.09 £ 0.84
PFlure 0.50+0 1.59 + 0.65 1.76 £ 0.31

27 Aug (15 WAP)

Treatments Concentration (%)

0 25 50
Prolure 050+0 117+ 0.43 1.76 +£ 0.31
Pklure 050+ 0 1.34 £ 0.26 1.46 £ 0.20
CPlure 0500 0.50 £ 0.00 1.28 £ 0.50
PFlure 050+ 0 1.84 + 0.44 117 £0.43

lures in 2006

Table 3 . Comparison of the mean (=SE) number of grasshoppers trapped at different concentrations of Botanical

Table 3: Comparison of the mean (+SE) number of grasshoppers trapped at different

concentrations of Botanical lures in 2006.

July 23 (10 WAP)

Treatments Concentration (%)
0 25 50
Prolure 0.5040.00 2.28 £ 0.39 0.50 £ 0.00
Pklure 0.5040.00 1474 0.51 132+ 1.06
CPlure 0.5040.00 1.09 + 0.67 1.90 £ 0.55
PFlure 0.5040.00 1.09 + 0.67 167+ 0.16
6 Aug (12 WAP)
Concentration(%)
Treatments 0 25 50
Prolure 0.50 £0.00 2.06 + 0.60 172+ 0.88
Pklure 0.50 £0.00 1.09 £+ 0.67 154+ 081
CPlure 0.50 £0.00 0.87+0.29 1.09 £ 0.67
PFlure 0.50 £0.00 1.4440.37 2.08 £ 0.86
27 Aug (15 WAP)
Concentration(%)
Treatments 0 25 50
Prolure 0.50 + 0.00 1.25+ 0.94 1.47 £ 0.71
Pklure 0.50 + 0.00 1.46 + 1.46 0.99 + 0.50
CPlure 0.50 £ 0.00 0.99 + 0.50 0.99 + 0.50
PFlure 0.50 £+ 0.00 1.44 +0.37 147+ 0.71

Pros(prolure), Pks (okiure), Cos(Cplure), Pfs (Pfiure)

© 2014 Global Journals Inc. (US)
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Table 4 . Meteorological Data

MONTH  RAINFALL (MM)  WIND-SPEED(KM) WIND-FORCE(scale 1 - 6)
2004 2005 2006 2004 2005 2006 2004 2005 2006

July 239 2844 1858 10410 97.90 89.46 2.81 267 281

August 3702 2634 4152 9937 7699 1069 293 269 3

Sept 32579 3148 2522 832 20.88 10506 3 33 246

Oct 2938 1832 207.2 7623 6562 87.96 1.6 212 167

Source: Meteorological Station, Air force Base, Makurd.
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Landing Trends, Species Composition and
Percentage Composition of Sharks and Rays in
Chittagong and Cox’s Bazar, Bangladesh

Roy Bikram Jit ¢, Md. Fokhrul Alam °, Md.Gaziur Rhaman °, Nripandra Kumar Singha ® & Aysha Akhtar *

Abstract- The study was conducted from April, 2006 to June,
2010 on landing trends, species composition and percent
contribution of sharks and rays by weight using the catch
records of Marine Fisheries Survey Management Unit,
Chittagong from two landing centers Fishery ghat, Chittagong
and BFDC ghat, Cox's Bazar. This study identified 27 species
in total representing 11 species of shark (04 families) and 16
species of ray (09 families). The highest landing volume (134
MT) and contribution (76%) to total catch for the whole
sampling period was found from Scoliodon Iaticaudus
followed by Rhizoprionodon acutus (108 MT or 55%),
Carcharhinus melanopterus (75 MT or 38%), Sphyrna zygaena
(49 MT or 26%), Chiloscyllium indicum (38 MT or 20%),
Eusphyra blochii (22 MT or 11%) Galeocerdo cuvier (21 MT or
10%) and other (03 MT or 2%). Species which occurred least
were placed in the ‘other’ category comprising Carcharhinus
amblyrhynchos, Stegostoma fasciatum, Carcharhinus leucas
and C. falcifomis. Among rays, the landing volume and
resultant percent contribution to overall catch found highest
from Himantura uarnak (219 MT, 120%), followed by
Himantura walga (158 MT or 60%), Himantura bleekeri (68 MT
or 34%), Rhinobatos granulatus (29 MT or 18%), Gymnura
micrura (12 MT or 7%) Mobula diabolus (11 MT or 5%),
Rhynchobatus djiddensis (10 MT or 5%), Aetomylaeus nichofii
(9 MT or 4%), Rhinoptera javanica (8 MT or 4%) and Narcine
timlei (7 MT or 4%) and other species with least occurrence (5
MT or 4%). Species in other category consisted of Gymnura
poecilura, Rhina ancylostoma, Himatura gerrardi, Anoxypristis
cuspidata, Himantura undulata and Taeniura. Sps. Landing of
different species were found to vary from month to month and
year to year throughout the sampling period. To make
absolute comment regarding these trends of occurrence, base
line biological information together with long term catch record
for size distribution was needed which could not be work out
from the present data set. However, total landing of sharks
and rays were found to be on slight decline.

Keywords: shark, ray, species composition, elasmobran-
ches fishery, landing trend, catch data, abundance,
percent contribution.

I. [NTRODUCTION

angladesh has a long coastline of 714 km and
comprising an Exclusive Economic Zone (EEZ) of
164,000 sqg. km. About 44 percent of our EEZ
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consists of continental shelf providing a rich resource of
coastal fisheries. In Bangladesh economy, fisheries
sector plays a significant role through generating
employment and providing major source of animal
protein for the population. Shark fishery is largely
artisanal, multi gear and multispecies fishery in
Bangladesh which occurs from the coasts to the edges
of the EEZ. Sharks and rays come mostly as by catch
but in recent years, some shark targeted boats are
introduced. The contribution of sharks and rays is only
1% of our total marine landings. There are a range of
gears to harvest sharks but caught by shark net
(modified gill net) and rays are mainly caught by hook
and lines. Besides, rays are also harvested as incidental
catch by set bag net and trammel net. In addition, large
number of small size rays (juveniles or just born) and
sharks caught by shrimp trawl net remains unreported.
Traditionally, elasmobranches have never been
highly prized fish product. Their economic value ranks
low among marine commercial fisheries. For example, in
the Taiwanese gill net fisheries of the central Western
Pacific, shark trunk prices attain only 20% and 60 % of
those of Tunas and Mackerels respectively (Millington,
1981). The only valued elasmobranches product is
shark fin for oriental soup, a commodity which recently
has attained a considerable increase in demand (Cook,
1990). In our country, shark fins and ray skin are usually
processed for export market and the meat part is sold
for local consumption mostly to the tribal community.
However, fins of small sized shark have no export value
and therefore sold as raw meat or in dried condition.
Recently, number of shark fishing boats, fishing
days and export trade have been expanding rapidly
which gives some cause of alarm. Moreover, catch of
small size or juvenile sharks and rays has increased with
the decrease of large size sharks reminding us that the
stock may be undergoing overexploitation (Halder,
2010). In Bangladesh, landing of shark is not reported
by species but by groups i.e. sharks and rays in yearly
statistical report by the Department of Fisheries. Species
wise catch data is very important to know the catch
composition, pattern of occurrence and to identify the
species under threat. Sharks are widely recognized as
being vulnerable to over fishing because they grow
slowly, are late to mature and produce relatively few
young. As a result, they are susceptible to over fishing
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and slow to recover. Therefore, there has been a
realization that the stocks may be overfished and some
management initiatives are required. In the present
study, effort has been made to determine the landing
trends, species composition and percent contribution of
sharks and rays from April 2006 to June 2010 in the
coasts of Chittagong and Cox’s Bazar. It is expected
that the statistical interpretation would rightly focus on
the status of the resources and contribute towards any
national management plan for shark fishery of this
country.

II.  MATERIALS AND METHODS

a) Sampling Stations

The study was under taken for about 04 years
starting from April 2006 up to June 2010 at two fish
landing centers i.e. BFDC ghat of Cox’s Bazar district
and Fishery ghat of Chittagong district situated at the
south-eastern part of the Bay of Bengal. These two
landing centers were selected because the major
landing of shark and ray is done here and the wholesale
and retail market is also located in these two places.

b) Data Collection and Statistical Analysis

Species wise landing data were recorded both
at landing stations and on board commercial fishing
vessels. Data were collected from four field visits per
month i.e. new-moon, full-moon, first quarter and last
quarter. The species were preserved in 5% formalin just
after collection from the landing centers and then sorted
in the laboratory of Marine Fisheries Survey
Management Unit (MFSMU), Chittagong, Bangladesh.
Species were identified to the lowest possible taxonomic
position by consulting the following resources: Rahman
et al. (2009), Albert et al. (2007), Kazunari et al. (2007),
Raje et al. (2007), Ramon (1994), Quddus et al. (1988),
FAO (1984), Munro (1982), Day (1978) and
Hussain (1972).

Sampling was performed through interviews
with the Arartdar (assemblers), boat owners and
fishermen of the boat. Information was collected on trip
duration per month, number of fishing days and fishing
effort. The length (total length for shark and disc width
length for ray) and weight of the fishes were measured
directly by using balance and measuring tape. The
percentage contributions of shark and ray species were
calculated by weight. The species wise weight was
measured in kilogram and then it was converted into
metric tons (MT). Data processing and analysis was
done by MS Excel.

[II.  RESULT

a) Description of Boats and Gears

Sharks and rays wusually come as the
commercial catch of artisanal mechanized fishing boats.
In Cox’s Bazar and Chittagong, about 50-60 boats are
engaged for fishing which are typical open hulled
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wooden boats of 5-7 meters long with engines of 45-
65/75 Hp. Each boat carries 17-18 fishermen and their
active fishing days last for 15-18 days depending on the
volume of the catch. The main gears include shark net
(gill net), set bag net (ESBN and MSBN), long lines and
trammel net. Shark nets are large mesh gill net made of
thread no.4 and having length, depth and mesh size of
1500-3000 m, 10-15 m and 450 mm respectively. Long
lines are mainly used for rays consist of a nylon
monofilament mainline of 2 to 3 mm in diameter hung in
a sagging curve between surface float. The branch lines
with a length of 5-12 m descend from the main line,
each terminating in a single baited ‘J’ hook. The number
of hooks ranges from 800-6000 and hook size varies
from No.6-11. Frozen squids (Loligo spp.) and cuttle fish
(Sepia spp.) and sardines (Sardinella spp.) are
commonly used as bait. Both long lines and gill nets are
shot in the evening and their retrieval begins after
midnight.

b) Total Landing and Species Composition

A total of 11 species of sharks (04 families) and
16 species of rays (09 families) were identified from the
present study (Table 1). According to total landing, the
most common and widely distributed shark species
were found as Scolioden laticaudus, Rhizoprionodon
acutus, Carcharhinus melanopterus, Sphyrna zygaena
and Chiloscyllum indicum (Fig. 1). The relatively
common species were Eusphyrna blochii and
Galeocerdo cuvier while the least common or rare shark
species in the catch were Carcharhinus amblyrhynchos,
Stegostoma fasciatum, Carcharhinus leucas and C.
falcifomis. Likewise, the most abundant ray species
were found as Himantura uarnak, H. walga, H. bleekeri
and Rhinobatos granulatus. The relatively common ray
species in the catch were Gymnura micrura, Mobula
diabolus, Rhynchobatus djiddensis, Aetomylaeus
nichofii, Rhinoptera javanica and Narcine timlei (Fig. 2).
The species with least occurrence throughout the
sampling period were Gymnura poecilura, Rhina
ancylostoma, Himatura gerrardi, Anoxypristis cuspidata,
Himantura undulata and Taeniura. Sps. Fig. 3 shows
year wise total landings of sharks and rays during the
sampling period and it appears to be on slight decline.

c) Average Size of Species

In the present investigation, an attempt had
been made to record the size of different shark and ray
species but it did not cover all. However, the average
size of the dominant shark species were found as
follows: Scoliodon laticaudus (average size of 50-52 cm
and 0.15-0.2 kg), Rhizoprionodon acutus (52-90 cm and
<1.5 kg), Carcharhinus melanopterus (68 cm and 1.53
kg), Sphyrna zygaena (55-75 cm and 1.5-2.5 kg),
Chiloscyllium indicum (22-33 cm and 0.15-1.5 kg),
Eusphyma blochii (>60 cm and 1.5-2 kg) and
Galeocerdo cuvier (54-77 cm and 2-15 kg). The average
size of the dominant ray species were found as follows:



Himantura uarnak (average disc width 92 cm and weight
56 kg), Himantura walga (28 cm and 0.15-15 kgQ),
Himantura bleekeri (92 cm) and Rhinobatos granulatus
(up to 107 cm and 2-2.5 kQ).

d) Percent Contribution of Species

Species wise percent contribution to total
landings during the sampling period is shown in table 1.
Among sharks, the greatest contribution (76%) came

from Scoliodon laticaudus (Fig. 4) followed by
Rhizoprionodon acutus (55%), Carcharhinus
melanopterus  (38%), Sphyrna zygaena (26%),

Chiloscyllium indicum (20%), Eusphyrna blochii (11%),
Galeocerdo cuvier (10%) and other (2%). Similarly, Fig.
5 shows that among rays, the major contribution was
from Himantura uarnak (120%) followed by Himantura
walga (60%), Himantura bleekeri (34%), Rhinobatos
granulatus (18%), Gymnura micrura (7%), Mobula
diabolus (11 MT, 5%), Rhynchobatus djiddensis (10 MT,
5%), Aetomylaeus nichofii (09 MT, 4%), Rhinoptera
javanica (08 MT, 4%) and Narcine timlei (07 MT, 4%)
and other species with least occurrence (08 MT, 4%).
Species which were rare in the catch or constituted very
low proportion are placed in ‘other’ category.

e) Landing Trend of Different Species

The landing patterns of the shark and ray
species most commonly found in this study are
presented below:

During April-June/2006, the highest and lowest
percentage composition of Scoliodon laticaudus was
46.41% and 6.37% in the month of May and June/06
respectively. In 2006-07, the dominant percentage was
48.30% in the month of August/06 and the lowest was
1.49% in February/07. During 2007-2008, the highest
and lowest percentages were 26.20% in May/08 and
1.38% in June/08 respectively. In 2008-09, the maximum
and minimum percentages were 53.67% and 3.31%
during December/08 and October/08. During 2009-
2010, the highest percentage was 63.89% in
September/09 and the lowest was 4.34% in May/2010
respectively (Fig. 6). During April-June/2006, the highest
percentage composition of Rhizoprionodon acutus was
50.80% and lowest was 3.75% in the month of April/06
and June/06 respectively. During 2006-2007, the highest
and lowest percentages were 27.25% and 0.41% in
July/06 and January/07 respectively. In the period 2007-
2008, the maximum percentage was 46.29% in the
month of September/07 and the minimum was 2.71% in
January/08. During 2008-09, the dominant and lowest
catches were 25.35% and 0.85% in March/09 and
September/08 respectively. In the year 2009-2010, the
maximum and minimum percentages were 15.07% and

0.22% in the month of August/09 and May/10
respectively (Fig. 7).
During  April-June/2006, the landing of

Carcharhinus melanopterus species was zero. In 2006
to 2007, the highest and lowest percentage

compositions were 21.75% and 1.14% in the month of
June/07 and January/07 respectively. During 07-08, the
maximum abundance was 28.84% in the month of
August/07 and minimum was 2.14% in September/07. In
2008-09, the dominant and lowest catches were 35.65%
and 0.49% in the month of April/09 and December/08
respectively. During 2009-10, the highest percentage
was 52.24% in the month of May/10 and lowest was
0.66% in October/09 (Fig. 8). During April-dune/20086,
the percentage composition of Sphyrmma zygaena was
0.33% only in the month June/06. In 2006-07, the
highest and lowest percentages were 7.67% and 0.68%
in the month of June/07 and March/07 respectively.
During 2008-2009, the maximum catch percentage was
14.09% in the month of February/09 and minimum was
2.51% in March/09. In 2009-2010, the dominant and
lowest percentages were 21.35% and 1.42% in the
month of March/10 and October/09 respectively (Fig. 9).

During  April-June/2006, the  percentage
compositions of Chiloscyllium indicum were 4.95% and
2.78% in the month of June/06 and May/06 respectively.
In the year 2006-07, the highest and lowest percentages
were 27.32% and 0.10% in May/07 and August/06
respectively. During 2007-08, the maximum catch
percentage was 12.23% in the month of April/08 and the
minimum was 0.61% in September/07. In 2008-09, the
dominant catch was 14.41% in February/09 and the
lowest in the month of May/09 was 0.53%. During 2009-
10, the maximum and minimum catch percentages were
11.31% and 0.21% in the month of June/10 and
February/10 respectively (Fig. 10).

During  April-June/2006, the  percentage
compositions of Himantura uarnak catch were 83.21%
and 13.41% in the month of June/06 and May/06
respectively. In 2006-07, the highest percentage was
65.44% in March/06 and the lowest was 5.57% in the
month of February/07. During 2007-08, the maximum
and minimum landings were 25.49% and 0.04% in the
month of December/07 and September/07 respectively.
In 2008-09, the dominant catch was 27.35% in the
month of January/09 and the lowest was 0.53% in
December/08. During 2009-10, the highest and lowest
percentage compositions were 18.30% and 0.23% in the
month of February/10 and June/10 respectively (Fig.
11). The percentage composition of Himantura walga
landing was absent during April-June/2006. In 2006-07,
the dominant and lowest compositions were 60.66%
and 0.22% in the month of February/07 and October/06
respectively. During 2007-08, the maximum catch
percentage was 29.65% in September/07 and the
minimum was 5.34% in the month of April/08. In 2008-
09, the dominant percentage composition was 11.12%
in the month of June/09 and the lowest was 0.62% in
July/08. During 2009-10, the highest and lowest catch
percent were 16.93% and 0.33% in the month of July/09
and November/09 respectively (Fig. 12).
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During  April-June/2006, the  percentage
composition of Himantura bleekeri was totally absent. In
2006-07, the highest catch percentage was 17.07% in
February/07 and the lowest was 0.08% in April/07.
During 07-08, the maximum and minimum landings
were 34.87% and 0.48% in the month of October/07 and
April/08 respectively. In  2008-09, the dominant
percentage was 55.99% in the month of September/08
and the lowest was 2.23% in November/07. During
2009-10, the highest and Ilowest percentage
compositions were 34.66% and 0.21% in the month of
October/09 and February/10 respectively (Fig. 13).
During April-June/2006, the percentage compositions of
Rhibobatos granulatus were 16.29% and 0.27% in the
month of May/06 and June/06 respectively. In the year
2006-07, the maximum percentage was 7.97% in
November/06 and the minimum was 0.19% in the month
of September/06. During 2007-08, the dominant and
lowest percentages were 24.01% and 0.60% in the
month of June/08 and April/08 respectively. In 2008-09,
the highest percentage was 7.97% in the month of
November/08 and lowest was 0.36% in June/09. During
2009-10, the maximum and minimum percentage
compositions were 36.91% and 0.20% in the month of
April/10 and June/10 respectively (Fig. 14).

V. DISCUSSION

From the survey report by White et al. (1985), it
appears that maximum number of sharks and rays are
distributed and harvested between 10-50 meter depth
zones of the Bay of Bengal. In the present study, major
landings came from the artisanal mechanized boats, so
it can be predicted that most sharks and rays were
caught within 40 meter depth. It should be noted that
shark target fishing has been developed for the last 5-10
years mainly by using hooks and lines during winter
months. During 2007- 2008, about 53% of total shark
and ray landings were caught by gill net (shark net)
followed by hook and lines (34%) and trammel net (8%)
and the minimal catch was from set bag net i.e. 5%
(Fisheries ~ Statistical ~ Yearbook of Bangladesh,
DoF, 2009).

In the present investigation, 11 species of shark
and 16 species of ray were identified (Table 1). The
number of shark and ray species in Bangladesh
reported by different authors varies. According to IUCN
(2000), the total number is 56, while Rahman et al.
(2009), Roy et al. (2007), Quddus et al. (1988), Day
(1978) and Hussain (1970) mentioned the number as
51, 22, 21, 63 and 56 respectively. For proper
identification of species, publication of detail species
profile in vernacular language is very important (Halder,
2010). Besides, the scientific names and even family
names of many Chondrichthyes species has been
changed which needs to be upgraded to avoid
mistakes. Cantor (1849) published a catalogue, which
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outlines the taxonomy of 28 species of sharks and rays
in Malaysian waters, while Scott (1959) described some
294 marine fishes, out of which 25 are sharks and rays.
Ahmad et al. (1999) believed at least 12 families of
sharks (comprising around 48 species) and 11 families
of rays (41 species) inhabit in Malaysian waters. About
70 species of sharks occur in Indian seas within which
about 22 species have only limited occurrence and
value; around 12 are moderately abundant though not
frequently caught and only 06 are major species in the

fishery (Hanfee, 1998).
Halder (2010) showed that the average weight

of sharks in Bangladesh ranged from 0.11 to 9.02 kg
following the data of Roy et al. (2007) and commented
that comparatively smaller sizes of sharks are caught
here. In the present investigation, dominance of smaller
size sharks was also observed which is due to the fact
that 76% of the overall catch constituted by S. laticaudus
(Fig. 4) having average size between 50-52 cm in total
length and 0.15-0.2 kg in weight. Since, pelagic requiem
sharks (e.g. Carcharhinus Sps.) of larger size are mostly
common in offshore water which is beyond the reach of
our artisanal fishermen; it is more likely that sharks more
than 100 kg are rare in the catch. Further study on
species size distribution through time and area need to
be done to understand the issue of overexploitation.
The country annual catch of sharks and rays in 2006-07,
2007-08, 2008-09 and 2009-10 were 4790 MT, 4767 MT,
3933 MT and 4033MT respectively (Fisheries Statistical
Yearbook of Bangladesh, DoF, 2010). In the present
study, the total landings in Chittagong and Cox’s Bazar
for the consecutive years were found as 342 MT, 188
MT, 181 MT and 172 MT respectively (Fig. 3), which
corresponds to the slightly declining trend of the total
country catch. However, to understand the actual trend
in shark catches, no less than 15-20 years data set is
required, nevertheless, the present findings has at least
provided some initial ideas.

According to landing volume and contribution to
overall catch, Scoliodon laticaudus was found to be the
most common shark followed by Rhizoprionodon acutus
(Fig. e 4) which is in agreement with the findings in
Indian seas by Hanfee, (1998). He reported that among
the requiem sharks, Carcharhinus sorrah, C. limbatus
and C. melanopterus and the hammerhead shark
Sphyrna lewini are common but in present study only C.
melanopterus were common. He found that other sharks
which occur moderately in the catches are the grey
sharks, C. macloti, C. hemiodon, C. dussumieri, C.
Sealei, Loxodon macrorhinus and Rhizoprionodon
oligolinx but none of these were found to occur in the
present study. Further, the tiger shark (Galeocerdo
cuvier) and the hammerhead shark Eusphyra blochii
were relatively common in the catches of sampling time
which also agree with the findings of Hanfee. No similar
work in the Bay of Bengal is available to compare with
the present findings. However, the least common



species in the catch gives cause for some concern and
requires investigation on their population status. It
should be noted that changes in species contribution
takes long time and require many years data to draw
conclusion. Further, there may be other factors like
changes in fishing effort and fishing practices having
significant influence on catch. Catches in the exploratory
surveys by the government of Indian tuna long liners
showing that the Pelagic sharks constitute 42% in the
Arabian Sea, 36% in the Bay of Bengal, 43% in the
Andaman Sea and 31% in equatorial areas. However,
there has been no organized industrial fishing for the
pelagic sharks tilll now  (Devadoss, 1997).
Sivasubramaniam (1987) summarizes data from
fisheries survey of Indian tuna research cruises off the
south west coast of India during 1983-1986. These
results indicate the catch rates of 17.6 sharks/1000
hooks. James and Pillai (1987) review additional
research cruise result from areas of the south east
Arabian Sea, Andaman Sea, Western Bay of Bengal and
the equatorial region of Indian Ocean. They found the
percentage contribution of sharks to the total catch
average as 39.8%.

In Bangladesh, shark fishing is done throughout
the year but the main season is November to March and
a peak was found in June (Roy et al., 2007). In the
present study, catch compositions varied from month to
month of a sampling year (Fig 6 to Fig. 14). To interpret
these patterns of occurrence, baseline biological
information (such as life cycle, size composition,
breeding behavior, food and feeding habit, age at birth,
age of maturity, fecundity, growth, habitat, migration
etc.) is needed. Besides, size class distribution was not
possible to work out from the catch data which has an
important bearing on the trends in occurrence. Pepperell
(1992) analyzed the records of shark captures from
1961 to 1990 by game fish anglers off south-eastern
Australia. He found interesting changes in size
distribution of the catch that have occurred for blue,
hammerhead, grey nurse, mako, tiger and white sharks
caught over the past three decades. It should be
mentioned that MFSMU of Chittagong started to record
species wise catch data of elasmobranches since 2005
for the landing stations in Chittagong and Cox’s Bazar
while such record is not available for the landing centers
at south west part of Bangladesh. Besides, many
species of sharks and rays are highly seasonal and
erratic in their occurrence i.e. vary over geographical
locations, therefore, country wide and regional catch
record is very important to track changes in
elasmobranches diversity.

James (1973) elaborated the occurrence of
some shark and ray species off the east coast of India.
He reported that S. laticaudus breeds round the year,
therefore dominates the catch which is in agreement
with present findings (Fig. 6). He found that C.
melanopterus was quite common in the catch from

April-duly which matches the present findings but
several peaks in other months were also recorded (Fig.
8) and this may be due to variation of different sites. He
recorded gravid female of S. zygaena in February,
March, May and October. Information on berried female
of this species is absent in this study, however, Fig. 9
shows peak abundance in January, March and July
while moderate catch in August, October onwards and
this may be indirectly related to new recruitment. The
differences in appearance or assemblage of a species
can be attributed to a number of factors such as
territorial  habitat, reproduction, change in weather
parameters, seasonal migrations and availability of food
and different methods of sampling.

V. (CONCLUSIONS

In the present study, a brief image on the status
of shark fishery in Bangladesh has been represented.
On the basis of major findings some limitations and
necessary measures are detailed as below:

Key features (such as nostrils, gill slits, mouth
position, various lengths, body coloration etc.) used to
make distinctions between different species of sharks
and rays are so close that it often makes confusion.
Therefore, detail species profile needs to be developed
with local names, valid scientific names, pictures and
status in IUCN red list. Further, for easy and correct
identification at field level, guide book and training on
taxonomy need to be provided for the data collectors. In
absence of long term data record (both species and
area wise), it becomes difficult to make absolute
comment on changes in species composition over time
and area, landing pattern, abundance, size distribution
and vulnerability of a species. Existing data recording
system is not so consistent and accessible to all
stakeholders. At present, detail catch data on shark and
ray fishes is maintained from MFSMU, Chittagong which
should be extended to the south western coastal
districts as well. In this regard, the capacity of MFSMU,
Chittagong needs to be strengthened. Information on
biological aspects, population parameters (e.g. growth
rate, mortality, exploitation rate, recruitment pattern,
maximum sustainable yield, biomass etc.), fishing effort
(e.g. fish days, gear, mesh size, fishing depth etc.) and
impacts of environmental changes on shark fishery are
still very limited to interpret catch data. Therefore,
accumulation of data and information together with need
based research is of prior importance. Shark fishery
although has a minor contribution to the total catch, its
potential to the economy and biodiversity of our country
is noteworthy. Therefore, a National Plan of Action
(NPOA) for sustainable management and development
of the fishery is an urgent need.
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Figure 1 : Total landing of Shark species in Chittagong and Cox's Bazar from April 2006 to June 2010
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Figure 9 : Percent Contribution of Sphyrna Zygaena in
Chittagong and Cox's Bazar from April 2006 to June
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Figure 13 : Percent Contribution of Himantura bleekeri in
Chittagong and Cox's Bazar from April 2006 to June
2010

Figure 14 : Percent Contribution of Rhinobatos granulatus
in Chittagong and Cox's Bazar from April 2006 to June
2010
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Table 1 : Total landing and Percent Contribution of Sharks and Rays in Chittagong and Cox’s Bazar District from
April 2006 to June 2010

Tuly/2007 -June/2008

SI. | Species English April/2006 - | July/2006- June/2007 July/2008- June/2009 July/2009 -June/2010 Total
name name June/2006 Landing(MT)
A. | SHARKS landing | % landing | % Landing an’bu(lcn landing | % landing | %
(MT) Contribution (MT) contribution (MT) (MT) contribution (MT) contribution
1. Scoliodon Yellow dog 16.835 15.71 22.037 6.45 18.340 9.77 33.271 18.39 43914 25.49 134.397
laticaudus shark
2. Rhizoprionodon Sharp 9.030 8.42 30.992 9.07 42.294 22.52 13.340 7.37 12.614 7.32 108.27
acutus nosed shark
(milk shark)
3. Carcharhinus Black shark 16.209 4.74 14.094 7.51 12.646 6.99 32.525 18.88 75.474
melanopterus
4. Sphyrna Round 0.275 0.26 6.612 1.94 13.086 6.97 11.854 6.55 17.242 10.01 49.069
zygaena headed
hammer
head shark
5. Chiloscyllium Ridge back | 4.597 4.29 11.874 3.48 7.157 3.81 9.892 5.47 4911 2.85 38.431
indicum cat shark
6. Eusphyrna Arrow 0.449 0.42 4.636 1.36 8.202 437 6.114 3.38 2.852 1.66 22.253
blochii headed
hammer
head shark
7. Galeocerdo Tiger shark 0.170 0.16 7.007 2.05 5.081 2.71 4.091 2.26 5.093 2.96 21.442
cuvier
8. Carcharhinus Grey shark 0.708 0.38 0.515 0.30 1.223
amblyrhynchos
9. Stegostoma Zebra shark 0.206 0.19 0.050 0.01 0.392 0.21 0.050 0.03 0.003 0.001 0.701
fasciatum
10. | Carcharhinus Bull shark 0.527 0.31 0.527
leucas
11. | Carcharhinus Silky shark 0.304 0.16 0.304
falciformis
B. RAYS
12. Himantura Honeycomb 70.950 66.20 106.873 31.28 14.535 7.74 18.638 10.30 7.737 4.49 218.733
uarnak whip ray
13. Himantura Scaly sting 103.042 30.16 35.643 18.98 9.566 5.028 9.392 5.45 157.643
walga ray
14. Himantura Whiptail 15.139 4.43 8.657 4.61 35.452 19.60 8.400 4.88 67.648
bleekeri sting ray
15. Rhinobatos Granulated 3.330 311 8.198 2.40 1.372 2.99 3.786 2.09 12.431 7.22 29.117
granulatus shovel nose
ray
16. Gymnura Short  tail 0.270 0.25 0.154 0.05 0.830 0.44 4.508 2.49 6.620 3.84 12.382
micrura butterfly
ray
17. Mobula Leaser Devil 0.165 0.15 2.001 0.59 2.415 1.29 4.977 2.75 0.993 0.58 10.551
diabolus ray (Bat
ray)
18. Rhynchobatus White 0.375 0.35 2.394 0.70 5.616 3.00 1.803 1.00 0.260 0.15 10.448
djiddensis spotted
shovel nose
ray
19. | Aetomylaeus Nieuhof’s 1.335 0.39 6.608 3.53 0.855 0.47 0.066 0.04 8.864
nichofii eagle ray
20. Rhinoptera Javanese 0.933 0.27 0.154 0.08 2.850 1.58 3.832 2.22 7.769
javanica cow ray
21. Narcine timlei Spotted 1.815 0.53 0.494 0.47 4.044 2.24 0.597 0.35 6.95
electric ray
22. Gymnura long tail 0.08 1.845 1.02 0.374 0.22 2.219
poecilura butterfly
ray
23. Rhina Bow 0.530 0.49 0.175 0.05 0.928 0.26 0.240 0.14 1.873
ancylostoma mouthed
guitar  fish
(shark ray)
24. | Himantura White 1.333 0.74 1.333
gerrardi spotted
whip ray
25. | Anoxypristis Knife tooth 0.220 0.06 0.883 0.042 0.02 1.145
cuspidata saw fish
26. | Himantura Leopard 0.560 0.33 0.560
undulata whip ray
27. Taeniura. sps Fantail ray 0.526 0.31 0.526
Total 107.182 341.696 187.793 180.915 172.266 989.852
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Effect of Intercrop Row Arrangement on Maize
and Haricot Bean Productivity and the Residual
Soll

Tamiru Hirpa

Abstract- On farm studies were conducted to determine the
effects of intercrop row arrangements on the performances of
maize (Zea mays L.) and haricot bean (Phaseolus vulgaris L.)
crops and the residual soil at Hallabaand Tabaareas, southern
Ethiopia. The result revealed that there were significant
differences among the cropping patterns on growth and yield
components of both crops. Grain yield of the maize crop was
observed to be the highest insole stand, which was statistically
at par with the maize grown in 1:1 ratio with haricot bean.
There was 15.5% yield reduction in maize when the number of
haricot bean rows introduced between two maize rows
increased from one to three, attributable to aggravation of
inter-specific competition in the latter case. In the case of
haricot bean crop, compared to the sole stand intercropping
of one, two and three rows of haricot bean between two rows
of maize had resulted in yield reductions of 56, 44.5 and
28.2%, respectively. Evaluation of the land use efficiency of the
system in terms of land equivalent ratio (LER) has, however,
showed improvement across the cropping pattern, where by
1:3 maize-haricot bean row ratio gave the highest land use
efficiency value, 54% more efficient than growing both crops in
sole stand. Total N content of the residual soil has also
showed significant improvement due to the introduction of the
leguminous haricot bean into the cropping system. In contrast,
sole maze stands had contributed the least in amending the
acidity problem of the experimental soils.

Keywords: grain yield; IAl; LER; kernel, row ratio, total
soil n.

I. [NTRODUCTION

griculture in the next decade will have to produce
more food from less area of land through more

efficient use of natural resources with minimal
impact on the environment in order to meet the growing
population demands (Hobbs et al.,, 2008). Multiple
cropping offers one of the best ways of increasing
production per unit area by growing two crops of
dissimilar growth habit in the same field with little
intercrop competition. Traditionally, intercropping is
being used by small farmers to increase the density of
their products and stability of their output. Cereal-
legume mixtures have been adjudged the most
productive form of intercropping since the cereals may
benefit from the nitrogen fixed in the root nodules of the
legumes in the current cropping year (Chalk, 1996; Adu-

Author: School of Plant and Horticultural Sciences, Hawassa University
College of Agriculture, P O Box 5, Hawassa, Ethiopia.
e-mail: thirpa2002@yahoo.com

Gyamfiet al.,, 2007; Undieet al., 2012) or in the
subsequent years (Giller and Wilson, 1993). In this
regard, there is a possibility of root exudates or the
decay of roots and nodules causing the release of N
from legumes into the rhizosphere during the cropping
season (Vandermeer, 1989). Legumes in intercropping
could also provide N benefits to subsequent crops from
the mineralization of N from their residues or from the N
sparing effect, where a legume crop can fix atmospheric
N,, thereby reducing competition for soil NO; with a
nonlegume crop (Vandermeer, 1989; Anil et al., 1998).

The extent of competition-induced yield loss in
intercropping is likely to depend on the spatial
arrangement of the component crops. Spatial
arrangement of intercrops is an important management
practice that can improve radiation interception through
more complete ground cover (Heitholtet al.,, 2005).
Choice of appropriate population density, therefore,
seems relevant management options in improving the
efficiency of this system. Therefore, there is potential for
higher productivity of intercrops when intra-specific
competition is less than inter-specific competition for a
limiting resources (Banik and Sharma, 2009).
Arrangement of crops in mixture in the traditional
farming systems of Hallaba and Taba areas, Southern
Ethiopia is random and without any sufficient attempt to
pattern the crops for effective interception of essential
resources. Much of the poor crop yields obtained in
traditional crop production systems of these areas might
be attributable in part to improper crop arrangement
with its attendant waste of essential environmental
resources.

A wide range of legume-maize intercrops have
been found to respond better to two rows of legume
after one row of maize (Odhiambo and Ariga, 2001;
Mareret al., 2007; Banik and Sharma, 2009). Since crop
arrangement is a function of plant density, there is
therefore, higher light interception at wider spacing than
at narrower spacing (Keating and Carberry, 1993;
Prasad and Brook, 2005; Jiao et al., 2008).The
performance of an additive or superimposed population
of haricot bean in maize as intercrop has not been
investigated in this Hallaba and Tabaareas. In view of
the above reasons, this research was undertaken with
the objective to determine the effects of intercrop row
arrangements of haricot bean and maize crops in
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additive model on productivity and residual soil at
Hallabaand Tabaareas of southern Ethiopia.

II.  MATERIALS AND METHODS

a) Description of the Study Areas

On farm studies were carried out in the
cropping seasons of 2013 at Hallaba and Taba areas,
southern  Ethiopia, to determine of effects of
intercropping maize with haricot bean crop at different
population densities on the productivity of component
crops. In the 2013 cropping season Hallaba and Taba,
received annual rainfall of 970 and 1326 mm,
respectively. The annual mean maximum temperatures
of the two areas were 26.3 and 24.0°C while the mean
minimum  temperatures are 142 and 11.5°C,
respectively (Fig. 1). The soil of the study areas are clay
loam in texture, acidic in reaction, low in organic matter,
N and other essential nutrients (Table 1).

b) Experimental Treatments and Data Collection
In this study 333,333 plants ha'obtained from a
20cm by 15cm inter and intra-row spacing, respectively,

was considered as optimum plant population for sole
crop and the three different proportions of haricot bean:
25% (83,333 plants ha), 50% (166,666 plants ha™) and
75% (249,999 plants ha™) was interplanted with constant
maize population (50,000 plants ha') in an additive
model, which resulted into three maize: haricot bean row
arrangements: 1:1, 1:2 and 1:3. A constant 80cm by
25cm inter and intra-row spacing, respectively, was
maintained for maize in both cropping systems (sole
and intercrop); because any variation in intercropped
maize compared with sole cropping would be attributed
to the addition of beans between maize rows..
Experimental plots were 19.6m? (3.5m x5.6m) size each.
The experiment was arranged in a randomized complete
block design with three replicates. Planting materials of
maize and haricot bean used in this study were BH-540
and Hawasa-Dume varieties, respectively.
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Fig. 1 : Monthly Mean Minimum and Maximum Temperature (°C) and Rain Fall (Mm) Data of Hallaba and Taba
Areas

RF = Rain fall; T = Temperature.
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Table 1 : Selected Characteristics of the Initial Topsoil
(0-20 Cm) at the Two Trial Sites

Soil parameters Hallaba site Taba site
pH H,0O (1:2.5) 5.83 5.85
Organic C (%) 0.63 0.65
Total N (%) 0.22 0.22
Aval. P (mg/kg 29.33 48
soil)

Exch. K (cmol (+) 0.64 0.56
/kg soil)

CEC (cmol(+)/kg 20.93 17.2
soil)

EC (ds/m) 0.18 0.16
Clay (%) 33 30
Silt (%) 37 36
Sand (%) 30 34

To determine the response of maize haricot
bean crops to intercropping, data were collected on
some selected growth, vyield and vyield related
parameters. The production efficiency of intercropping
system vis-a-vis the respective monocultures was
computed using competition indices like land equivalent
ratio (LER), land equivalent coefficient (LEC) competitive
ratio (CR). LER was calculated by summing the relative
intercrop yield of the components (maize vyield in
mixture/maize vyield in sole) + (haricot bean yield in
mixture/haricot bean yield in sole).Whereas the formula
used for computing the LEC is: LER, .6 X LER uicor bean.
The formula used to calculate CR was the ratio of the
partial LERs of the components multiplied by the inverse
ratio of their sown proportion. To determine the effect of
N-fixing haricot bean on soil, sampling of soil was done
twice; at pre-planting and right after harvesting. Soil
samples were air dried, crashed, sieved to prepare for
the analysis of chemical properties like soil pH, total
organic C content, total N, available P, exchangeable K
and the CEC of the soil using the standard laboratory
procedures.

The crop (agronomic) and soil data collected at
the two sites during the course of the study were
subjected to analysis of variance using SAS. Least
significant difference (LSD) test at 95% confidence
interval was used to separate treatment means when
ever significant effects were observed on parameters.
Since the error variable was homogenous, instead of
site wise data, pooled values were given for discussion
and interpretation.

I11. RESULTS AND DISCUSSION

a) Effect on Maize Crop

In the present study, combined analysis of data
over location showed that height of maize was non-
significantly affected by cropping system. However,
significant differences were observed among the
treatments with regard to leaf area index (LAl) values,
whereby maize in 1:1 row ratio with bean produced the

highest value (4.3), even more than the sole stand, while
the maize plants in 1:3 row combination gave the least
(Table 2) attributable to complementarity between the
components at lower population density and aggravated
completion from the higher densities.

Table 2 : Effect of Row Proportion of Haricot Bean in
Intercrop on Growth of Maize Crop (Pooled Data of 2

Sites)
Maize: Growth parameters
Haricot bean Plant LAl Stover

row height yield (t/ha)

proportion (cm)

Sole maize 2.19 41a 10.8a
11 2.14 4.3a 9.5ab
1:2 2.09 3.7ab 9.5ab
1:3 2.01 3.1b 8.3b

LSD(0.05) NS 0.82 2.29

Values within a column followed by the same letter are
not significantly different at 5% probability level.

The effect of the spatial arrangement of haricot
bean intercropped with fixed population of maize was
also found significantly affecting the stover yield of the
main crop (maize), whereby maize in the sole stand
produced the highest stover yield (10.8 t/ha). According
to this data, raising the population of bean plant from
1:2 to 1:3 reduced the biomass production of maize by
about 12.6% (Table 2).

Number of cobs produced on per m? basis was
observed to be unaffected by the adopted cropping
system. On the other hand, cob length was found to be
significantly affected by intercrop row ratio of haricot
bean, in which the largest cobs being produced under
sole stand of maize crop, which is at par with that of
maize in 1:1 row ratio with haricot bean (Table 3). In this
regard the smallest cobs were recorded in plots where
the highest number of haricot bean rows were
introduced between the two maize rows (1:3). Similar to
cob length the number of kernels per row of maize cobs
was observed to be significantly affected by the adopted
cropping system, whereby maize grown in 1:1 row
combination with bean produced cobs with the highest
kernels per row, while 1:3 row ratio producing the least
(Table 3).
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Table 3 : Effect of Row Proportion of Haricot Bean in
Intercrop on Yield Related Parameters of Maize Crop

Table 4 : Effect of Row Proportion of Haricot Bean in
Intercrop on Productivity of Maize Crop (Pooled Data of

(Pooled Data of 2 Sites) 2 Sites)

Maize:Haricot Yield related parameters Maize:Haricot Grain Total 100-
bean row Cobs/m? Cob No. bean row yield grain HI kernel
proportion length  kernels/row proportion per yield weight

(cm) plant (g)  (t/ha) (o))
Sole maize 3.8 16.06a 34.0a Sole maize 116.7b 3.68a 0.27 26.76
11 3.6 15.66ab 34.6a 11 131.4a 3.49ab 0.26 28.25
1:2 3.4 14.38bc 30.6b 1:2 104.5bc 3.00b 0.25 26.73
13 3.4 13.66C 29.5b 1:3 99.11c 2.95b 0.23 26.55
LSD(0.05) NS 130 206 L.SD(0.05) 16.01 0.56 NS NS

Values within a column followed by the same letter are
not significantly different at 5% probability level.

Grain production on per plant basis was found
to be affected by the cropping system where maize in
1:1 row combination produced the highest (131 @),
32.7% more grain yield per plant than that of 1:3 row
ratio (Table 4). The results therefore suggest that a bean
spatial arrangement of one bean row in between maize
rows was less competitive to maize in the intercrop.
Similarly Silwana and Lucas (2002) and Morgado and
Willey (2008) reported decreased grain yield per maize
plant by more than 30% compared to sole cropping.
While considering the total grain yield on per hectare
basis the maize crop grown in 1:1 ratio with haricot bean
was the highest yielding among the intercropped plots,
and it's also statistically at par with the highest of all,
sole crop (Table 4). As haricot bean population
increases total grain vyield of maize keeps on
decreasing, showing 12.8% vyield reduction as the
proportion of haricot bean population increased from 25
to 75% of its pure stand in constant maize population
(1:1 to 1:3 maize: haricot bean row ratio). Maize yield
difference of 0.54 t/ha between 1:1 and 1:3 row
combinations with haricot bean is attributable to
magnified completion in the latter case. In corroboration
to present finding, Zama and Malk (2000) and
Mutungamiriet al. (2001) have reported lower grain yield
records from plots where maize was intercropped with
two and three rows, respectively, of bean compared to
1:1 row arrangement. Harvest index (HI) and 100-kernel
weight of the maize crop were, however, found
unaffected by the row arrangement adopted for this
study. Similarly Undies et al. (2012) have reported that
intercropping and crop arrangement had no significant
effect on 100-grain weight.
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Values within a column followed by the same letter are
not significantly different at 5% probability level.

b) Effect on Haricot Bean Crop

Table5 shows that there was significant effect of
intercrop row ratio observed with respect to the height of
haricot bean plants. In this regard the tallest and
shortest plants were recorded from the 1:2 maize-bean
row combination and the sole stand, respectively.
Among the intercrop combinations, however, plots with
the highest bean population recorded the least height of
the bean plants, attributable to aggravations of both
intra- and inter-specific completion for growth resources.
Similarly, Undies et al. (2012) reported that soybean
plant height increased above its sole crop at different
intercrop row arrangements. In contrast to the present
finding, Zama and Malik (2000) have reported that
height of ricebean plants in intercropping with maize
significantly reduced as compared to plants in the sole
crop.

The branching pattern and dry matter
production of the haricot bean crop were also observed
to be significantly affected by sown proportion of the
intercrops (Table 5); in which the highest mean
branching and dry weight values were observed in one-
to-one ratio, the least values being recorded from one-
to-three row ratio (Table 5). Presumably lower inter and
intra-specific competition due to the lower population
density at 1:1 row ratio might have provided a better soil
resource condition with higher light availability for bean
plants to grow vigorously. Similar to present finding,
Morgado and Willey (2003) also found that dry matter
per plant of beans decreased significantly as bean
population increased in intercrop with maize.



Table 5 : Effect of Sownproportion on Growthof Haricot Bean Intercropped with Maize (Pooled Data of 2 Sites)

Maize:Haricot bean

Growth parameters

row proportion Plant height No. of Dry weight  Total no. of No. of effective
(cm) branches (o)} nodules nodules
Sole haricot bean 31.48b 2.0ab 20.4b 6.1ab 1.3ab
1:1 44.90a 2.4a 30.4a 11.8a 2.1a
1:2 45.98a 1.9b 21.2b 5.8ab 1.0ab
1:3 40.85a 1.6b 19.9b 4.6b 0.3b
LSD(0.05) 7.46 0.43 8.09 6.41 1.34

Values within a column followed by the same letter are not significantly different at 5% probability level.

Nodulation pattern, being the prerequisite for
symbiotic N? fixation, showed a highly significant
difference among the intercropping patterns where
haricot bean plants in 1:1 row ratio produced the highest
mean number (11.8 plant') as averaged across the
locations (Table 5). According to Mandalet al. (2014)
nodule formation in soybean had been observed to be
unaffected due to intercropping with maize. Similar to
total count the number of effective nodules, nodules
which developed pink-red color when slice opened,
were highest at 1:1 ratio. Intercropping effects on
nitrogen fixing attributes of haricot bean were influenced
by population density. Symbiotic N, fixation is highly
dependent upon the flow of photo-assimilates to
nodules (Paul and Kucey, 1981; Akundu, 2001). This
relation is also coupled to yield. Thus any factors that
influence photosynthesis will concomitantly influence
nitrogen fixing attributes. Plant density influenced
canopy development. Intercropped haricot bean
provided a heavy shading as though they were a cover
crop. Light penetration in such heavy shading was
minimal. This in turn influenced photosynthetic process.
Such response may have been responsible for the
observed decreases in number of total and effective
nodules at 1:3 row ratio, 24.6% and 76% respectively,
compared to the sole stand.

In this study numbers of pods/plant and
seeds/pod were found statistically identical (Table 6).

Nudunguet al. (2005) similarly reported non-significant
(P<0.05) influence of special arrangement on grain
accumulation in each pod. On the other hand, hundred
seed weight of the haricot bean grown in differential mix
proportion at the two sites was observed to be
significantly — affected, where byall the intercrop
treatments produced higher (and statistically identical)
100-grain weight than the sole stand (Table 6). In
difference with present finding Zama and Malik
(2000)and  Undieset al. (2012) have observed
significantly lower test weight of the seeds of the legume
components in intercrop than the sole stand.

Total grain yield of the haricot bean crop was
observed to be affected by varying mix ratio. In this
regard the highest yield was recorded from the sole
haricot bean plot, and grain yield declined with the
proportion of haricot bean rows in the mixture (Table 6).
This is attributable to proportion of the land occupied by
bean crop in the intercrop as yield is linearly related to
plant population. Intercropping of one, two and three
rows of haricot bean between maize rows in the present
study resulted in 56, 44.5 and 28.2% reduction of haricot
bean vyield, respectively compared with haricot bean in
sole stand. Undies et al. (2012) in the same way
reported a significantly lower grain yield of soybean
under intercropping with sorghum as compared with the
pure stand.

Table 6 : Effect of Rowproportion on Yield Components of Haricot Bean Intercropped with Maize (Pooled Data of 2
Sites)

Maize:Haricot bean

Yield and yield components

row proportion Pods/plant Seeds/pod 100 seed weight (g) Grain yield (t/ha)
Sole haricot bean 13.3 4.6 27.4b 3.73a
1:1 15.0 4.2 29.7a 1.64c
1:2 14.5 4.7 29.6a 2.07bc
1:3 14.1 4.4 29.9a 2.68b
LSD(0.05) NS NS 1.92 0.67

Values within a column followed by the same letter are not significantly different at 5% probability level.

NS = Non-significant.

Generally, the yield of haricot bean in pure
stand maintained supremacy over the intercropping
system due to the obvious reason of lower proportion of
sown area. This may also be due to limited disturbance

of the habitat and interactional competition under sole
cropping environment (Banik, 1996). On the other hand,
when maize was grown with the association of haricot
bean, irrespective of different combinations, the maize
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crop benefitted in respect of the proportionate yield of
sole crop. This can be attributed to the complementary
effect of legume association (Adhikaryet al., 1991; Banik
and Bagchi, 1993; Banik, 1996).

c) Intercrop Efficiency

As an indication of land use efficiency partial
land equivalent ratio of haricot bean (LER,) was
significantly affected by the row proportion of haricot
bean in the mixture but that of maize (Table 7).
Accordingly, a 1:3 maize-to-haricot bean row ratio gave

the highest value (0.73), while 1:1 row mix being the
lowest in its partial land equivalent ratio (Table7).
Evaluation of the overall land use efficiency (LER, =
LER, + LER;) in the present study showed a
significantvariation among the treatments of cropping
pattern (Table 7). The data revealed that intercropping of
maize with haricot bean in 1:3 ratio gave the highest
land use efficiency value, 54% more efficient than
growing both crops in sole stand.

Table 7 : Efficiency of Intercropping Maize and Haricot Bean Crops as Affected by Row Proportion (Pooled Data of 2

Sites)
Intercrop efficiency
Maize:Haricot bean LER CR LEC
row ratio LER, LER,, LER, CR, CR,,
1:1 0.48b 0.95 1.43ab 0.51a 2.2 0.46b
1:2 0.58ab 0.82 1.40b 0.39ab 3.75 0.43b
1:3 0.73a 0.81 1.54a 0.31b 3.39 0.58a
LSD(0.05) 0.16 NS 0.11 0.18 NS 0.11

Values within a column followed by the same letter are not significantly different at 5% probability level.

CR = Competitive ratio; LEC = Land equivalent coefficient; LER = Land equivalent ratio; NS = Non-significant.

According to Adetiloyeet al. (1983), for a two-
crop mixture the minimum expected productivity
coefficient is 25%; meaning a yield advantage is
obtained if land equivalent coefficient (LEC) value
exceeds 0.25. In this regard all maize: haricot bean
intercrop combinations in this study had LEC values
above 0.25, suggesting yield advantages. Though, all
maize haricot bean mixes exhibited LEC values greater
than the critical, the highest population density (1:3)
recorded the largest (0.58) of all mixes (Table 7). Egbe
(2010) has similarly reported LEC values greater than
the critical in intercropping sorghum with soybean at
different spatial arrangements. The data of competition
ratio (CR) indicate that maize is the dominant crop in
this mixture though non-significantly affected by the
cropping pattern. Even though haricot bean crop was
found to be dominated by the vigorous maize, change
were observed in competitive behavior of haricot bean
across the intercropping pattern. In this aspect adding
25% of the pure haricot bean stand in in maize (1:1 row
ratio) was observed to exhibit the highest competitive
value, attributable to minimized intra and interspecific
competitions at lower population density (Fisher et
al., 1986).

d) Effect on Residual Soil

Laboratory analysis of soil samples collected
both at pre-planting and post-harvest indicate that all
soils are in slightly acid range, but the acidity has
significantly decreased by all of the adopted cropping
system from the initial (pH = 5.83). Pure maze plots had
the lowest soil pH (6.20) compared to plots intercropped
with haricot bean and the sole haricot bean stand (Table
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8), implying that bean in intercropping and sole have
better potential in ameliorating soil acidity than sole
maize. Concomitant to present finding, Ossom and
Rhykerd (2007) have reported that sole field bean had
superiority in raising the soil pH over pure maze. Ariel et
al. (2013) however, have reported that pH values of the
rhizosphere soil remained fairly constant during the
cropping cycles of intercropping maize with soybean.
Although the organic C content of the
soilremained  statistically unchanged during the
cropping cycle, plots under intercropping tended to
showed increasedorganic C content, while the pure
stands of both crops recorded a reduction compared to
the initial (Table 8).Similar observation was also made
by Ossom and Rhykerd (2007).Total N content of the
soil before and after the experiment revealed that there
is significant improvement in N status due to the
introduction of the leguminous species (Phaseolus
vulgaris) into the cropping system. In this respect
growing the haricot bean crop as a sole stand enhanced
the N in the soil by about 27.3%; whereas 1:1 maize-
haricot bean row combination improved the total N of
the soil by about 18.2% from the initial (Table 8).
Likewise, Szumigalski and Van Acker (2008) also
reported a higher residual N content of the soil in plots
allocated to sole pea than the intercropped with wheat.
The improvement of soil N in plots where haricot bean
was grown both as a sole and intercrop in the present
study could be due to a possibility of root exudates or
the decay of roots and nodules causing the release of N
from the legume components into the rhizosphere
during the cropping season (Vandermeer, 1989,
Szumigalski and Van Acker, 2008).



Table 8 : Effects of Intercropping System of Maize with Haricot Bean on Some Selected Soil Chemical Properties
(Pooled Data of 2 Sites)

Cropping system Exch. K CEC
(maize:haricotbean pHH,O OrganicC  Total N (%) Aval. P (cmol(+)/k  (cmol(+)/k
row ratio) (1:2.5) (%) (mg/kg soil) gsoil) gsoil)
Initial soil 5.84b 0.64 0.22bc 35.16a 0.60 19.06
Sole maize 6.20ab 0.59 0.25ab 29.33a 0.65 17.87
Sole haricot bean 6.57a 0.59 0.28a 22.00ab 0.72 18.13
1:1 6.57a 0.81 0.26ab 18.00b 0.71 19.07
1.2 6.50a 0.67 0.24abc 17.33b 0.72 18.07
1:3 6.43a 0.76 0.20c 18.67b 0.59 18.73
LSD (0.05) 0.57 NS 0.04 8.90 NS NS

Values within a column followed by the same letter are not significantly different at 5% probability level.

With regard to the effect on the available P in
the soil, significant treatment effect was observed in the
present study, whereby plots of all intercrop
combinations recorded reduction and statistically
identical concentration of av. P in the soil as compared
to the initial and pure maize plots (Table 8), attributable
to inter-specific competition for the essential resource.
Mandalet al. (2014) correspondingly showed that av. P
content was reduced in post-harvest soils of all plots in
which maize was intercropped with soybean and
groundnut at varying row proportion compared to the
initial and sole maize. The exchangeable K content and
the CEC of the soils were non-significantly affected by
the adopted cropping patterns (Table 8). Ossom and
Rhykerd (2007) also reported the non-significant of
intercropping maize with field bean.

IV. CONCLUSIONS

According to the data of the present study,
significant differences among treatments of row
combination were observed in some selected growth
and yield attributes of maize and haricot bean crops.
The grain yields of maize and haricot bean were highest
in the respective pure stands, attributable to the
absence of inter-specific competition and stand count
per unit area, respectively. Looking at the overall land
use efficiency, however, all of plots under intercropping
recorded LER values greater than a unit, where maize +
75% pure stand haricot bean (1:3 row ratio) being the
most efficient one, 54% more efficient than growing both
crops in sole stand. Post-harvest soil condition of
current experiments revealed that legume intercropping
with maize could be better option not only for higher
yield to sustain soil fertility as well. Moreover, it has been
observed that haricot bean crop, either in intercrop or
pure stand, have great role to ameliorate the acidity
problems of soils of the study areas. The ultimate
consideration for selection of best intercropping system
is the advantages and production efficiency. Thus, on
the basis of the results of this experiment, maize +
haricot bean in 1:3 row additive series intercropping

system may be recommended for the Halaba and Taba
areas of southern Ethiopia.
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Abstract- The paper contributes empirical evidence on the
status of Public- Private Partnership models (PPP) for rural
women entrepreneurship development through Self Help
Groups (SHGs) in agriculture and classifies them based on the
concept of value creation. The study was conducted in Kerala,
India during 2009-12, where women entrepreneurship
development in agriculture through SHGs is rampant. Ex-post
facto design was used to collect data from a purposive
sample of 1400 from the four regionally representative zones
of the state. Weighted score and case study methods were
used in the selection and classification of the delineated
models. Study identified 466 women development projects
with PPP components. From this 22 cases with working PPP
elements were selected for detailed analysis using a weighted
score method. Six models with high scores viz Cadbury-KAU
Cooperative Cocoa Research Project, Thirumadhuram
Pineapple Project, Uravu RSVY Micro Enterprises Project,
Sevashram Organic Producer Company, Subicsha Coconut
Producers’ Company Ltd and Nendran Banana (Samagra)
Project were used for detailed case study. The major public
and private agencies involved and focus domains were
delineated. Value creation estimated as percentage gains on
factors related to income and empowerment for the group
members and social and environment gains for the society
was used to classify the development models as Public
dominated welfare models and Private dominated
employment models. Paper establishes the potential of PPP
for scaling up entrepreneurship activities in SHGs by
convergence of the core assets of public and private sectors.
Results also opened possibilities of conceptualization of SHGs
as social enterprises and use of PPP strategies in
entrepreneurship development.

Keywords. value creation, self help groups, women
empowerment, social enterprises, public welfare model,
private employment model.

[. INTRODUCTION

he search for alternatives to the privatization of
Tpublic services to improve efficiency saw the
emergence of public—private partnership (PPP) as
a policy instrument for development in 1980s. It focused
primarily on outsourcing public services to private
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operators in the fields of education, health, and
infrastructure, and more comprehensive programs of
urban and rural economic development that directly
engaged both the public and private sectors (Osborn
and Baughn 1990; Gerrad 2001). Literature suggests
that PPP is an optimal policy approach to promote
social and economic development that brings together
the efficiency, flexibility, and competence of the private
sector with the accountability, long-term perspective,
and social interests of the public sector (Richter 2003;
O’Looney 1992; Etzioni 1973). Such partnerships
blurred the classic distinction between the public and
private sectors in a modern economy. They also
enhanced the potential for both efficient and equitable
production and distribution of social and economic
benefits  (Larkin, 1994). Advances in information,
institutional and welfare economics also contributed to
the evolution of PPP as a development tool (Binenbaum
et al. 2001; Williamson 1975, 1991; Rangan et al. 2003).

In India, the post liberalization period after early
1990s saw the emergence of PPP as a unique model for
development. However, its use as a policy instrument
was mostly limited to infrastructure development, health,
education and information technology. It referred to the
long term contractual partnership between the public
and private sector agencies, specifically targeted
towards financing, designing, implementing and
operating facilities and services that were traditionally
provided by the public sector. The partners entered into
specially designed terms and conditions formalized
through signed Memorandum of Understanding (MoU)
agreeable to both and institutionalised through Special
Purpose Vehicle (SPV). Operationally a broader
definition for private sector agencies has been accepted
under this which includes NGOs from voluntary sector,
corporate sector, self help groups, partnership firms,
community based organizations and all related
agencies. Though such partnerships are found sporadic
and uneven in agricultural development, the definition
has brought the community based organizations and
initiatives at the local level for women empowerment
through Self Help groups (SHG) also under the ambit of
PPP.

This assumes significance as agriculture is one
of the primary economic sectors where the role of
women is recognized and pursued for inclusive growth
and development in recent years. This is primarily
because of the extensive involvement of women in
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agricultural activities with roles ranging from managers
to landless labourers. In India 75 percent of all women
workers and 85 percent of all rural women workers are
engaged in agriculture (Agarwal, 2003). In over all farm
production, women’'s average contribution was
estimated at 55% to 66% of the total labour with
percentages, much higher in certain regions of the
country. The ascending trends of feminization of
agriculture has made the issues of gender development
and mainstreaming a key strategy not only for the
promotion of equality between men and women, but
also for sustainable agricultural and rural development.
In fact, women Self Help Groups (SHG) constitute one
of the core mechanisms devised to reduce the
vulnerability of women in agricultural sector. Micro-credit
(saving and lending) and community action objectives
to ensure women empowerment formed essential
strategies of these SHGs (Hashemi et al. 1996). NGOs
and public agencies at different levels are involved in
building the capacities of these groups with the main
focus on group activities and micro credit. Successful
efforts have also been made to build their capacity in
entrepreneurship activities like apiculture, mushroom
production, vermin  composting, goat rearing,
ornamental fish culture, and floriculture that can improve
their socio-economic conditions. Reports indicate that
self help programmes have succeeded in changing the
lives of poor women by enhancing incomes and
generating positive externalities such as increased self-
esteem, decision making capacity and access to
resources (Swain, 2007). Development strategies that
were tried to make agricultural economy better
competitive by reducing poverty, enabling food security,
ensuring sustainable management of resources and
better empowerment of women farmers include PPP,
though in minor accounts. It is in this back drop the
paper attempts to delineate the status of PPP models
for rural women entrepreneurship development in
agriculture and classify them based on the concept of
value creation.

[I.  MATERIALS AND METHODS

The study was conducted in Kerala, the
southernmost state of India during 2009-12. Details of
present status of Public- Private Partnership models and
institutional arrangements for gender mainstreaming of
agricultural development initiatives through entrepre-
neurial ventures were collected. For the purpose of data
collection, the State of Kerala has been classified into
four zones that included the southern coastal zone
comprising of the districts of Thiruvananthapuram,
Kollam and Alappuzha and the southern high range
zone of Kottayam, Pathanamthitta and Idukki districts.
The central zone consisted of Ernakulam, Thrissur,
Malappuram and Palakkad and the Wayanaad, Kannur,
Kazaragod and Kozhikode districts formed the northern
zone. A zone wise compilation of women empowerment
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programmes implemented in  agriculture  sector
(including crops, dairy, animal husbandry, fisheries,
processing and value addition and handicrafts) with the
partnerships of development departments, NGOs,
Commodity Boards, Banks, Private companies and
Multinational corporations with PPP elements was done
using a survey instrument developed for the purpose.
The purposive sample consisted of 1400 development
schemes from the four zones. The collected information
was subjected to detailed analysis for identifying types
and elements of PPP. This could identify 466 projects in
agriculture sector with PPP components from the four
zones of Kerala. But many of the identified cases either
did not have a working PPP element nor had the
partnerships dysfunctional at the operational level over
time. Therefore, the detailed study was confined to 22
cases from the four different zones where a definite PPP
component was involved either in formal or informal way
at the time of study. This was ascertained by quantitative
assessment of the PPP elements using a weighted
score method involving score card that rated it on
functionalities of PPP. The functionalities of PPP studied
were initiatives in training and technology support, input
supply, value addition and marketing. The weighted
score for each model was obtained by multiplying the
number of activities taken up with PPP components by
the model for women entrepreneurship development to
its coverage (Score for coverage of PPP model with
jurisdiction at Block Level-1, District Level-2, State Level-
3, National Level-4). The 22 selected models were
subjected to detailed case study on seven major
domains of PPP so as to get comprehensive information
on management of PPP chains and its outcome. The
selected domains included title and organizations
involved, theme area of activity, broad obijectives, risk
sharing practices, stake of different partners (primary
and secondary partners), risk taking mechanisms,
resources provided by the partners, sharing of
responsibilities, financial proprietary, production and
distribution of services/ products, sharing of benefits (as
per provision of resources and quantifiable or non-
quantifiable benefits shared) and outcome (profit or
changes in socio-economic lives of the people
involved). The management of PPP chain was evaluated
on parameters related to resource management and
control, communication, coordination among partners,
conflict resolution, transparency of system, feedback
mechanism, period of operation and flexibility in
planning.

Classification of the models based on value
creation estimated on factors related to economic and
empowerment gains for the group members and social
and environment gains for the society was also
attempted. Value creation goes beyond profit and
stressed social impact and utility of the activities under
taken for the society after accounting for the resources
used in the activity, It included the extent to which the



group derives benefits in terms of income, employment,
increased customer loyalty and markets. Whereas value
appropriation allowed the focal actors involved in the
activity to capture and share the value created by the
activity. The identified models followed different
strategies in balancing these mutually exclusive goals of
value creation and appropriation. Separate survey
instruments were used for SHG members and
community members. Economic gain in terms of
percentage improvement in income, employment and
other incentives received for the group members that
ranged from 1 -100 % was measured quantitatively.
Upto 10% improvement was given a score of 1, 11-25%
(2), 26-50 % (3), 51-75 % (4) and 75- 100% (5). Women
empowerment as part of PPP intervention has been
operationalized as a function of six dimensions viz.
Social participation, political consciousness, information
and resource access, improvement in decision making
skills and improvement in cognitive ability and skKills.
Accordingly empowerment gains were measured in
terms of improvement in social participation, political
consciousness, information and resource access,
decision making and gain in knowledge and skill (Pitt et
al. 2006). Perception of the members of the community
other than group members with respect to local
resource utilization, safe to eat standards of food
production, resource recycling and environment
conservation practices followed by SHGs rated on a
three point continuum of 0, 1 and 2 for negative, neutral
and positive responses were used to evaluate value
creation for the society.

Table 1 : Weighted Scores of the Selected PPP Models
from Kerala, India

Sl. | Name of the | District of Zone PPP

N PPP model | operation Score

o)

1 | Cadbury-KAU Thrissur Central 28
Cooperative
Cocoa
Research
Project (CCRP)

2 | Nutrifood Kasargod Northern 18

3 | Thirumadhura Ernakulam Central 26
m

4 | Kondattom Palakkad Central 22
(Samagra)

5 | Saphalam Palakkad Central 20
(Samagra)

6 | Plant N Plenty | Palakkad Central 9
(Tissue Culture
Unit)

7 | Samagra Goat Kannur Northern 18
Village

8 | Ornamental Ernakulam Central 9
fish project

9 | Ksheerasagara Iddukki Sothern 18
m (Samagra) High range

10 | Madhuram Pathanam Sothern 14
(Samagra) thitta High range
Honey

11 | Subicsha Kozhikode | Northern 28
Coconut
Producer
Company Ltd

12 | Sevasram Ernakulam Central 26

13 | AVT Plant | Ernakulam Central 20
biotech project

14 | M/s.Jaimatha Kottayam Sothern 18
Estates High range

15 | Agri-export Ernakulam Central 20
zone project , Thrissur

16 | Nendran Trivandru Southern 32
Banana m Coastal
(Samagra)

17 | Nivedyam Thrissur Central 24
(Samagra)
Pooja Kadali

18 | Harithashree Malappur Central 18
(Samagra) am
project

19 | Ottappalam Palakkad Central 10
Welfare Trust

20 | Uravu RSVY | Wyanad Northern 28
Micro Enterpris
es

21 | Organic Alappuzha | Southern 21
agriculture Coastal
programme

22 | Nature Fresh |dukki Sothern 9

High range
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Based on

obtained six PPP models of women empowerment with
scores above 25 that reflected high elements of PPP

© 2014 Global Journals Inc. (US)

[11.

RESuULTS AND DISCUSSIONS

Table 2 : Details of the PPP Models with Women Empowerment Goals

comprised
Research Project

of

Cadbury-KAU  Cooperative
(28),

Sl. Name of | Major Major Partners involved Mode
No. | the activities Public Private Others of
model (If any) partne
rship
(with
years)
|. Research domain
1 Cadbury- | Development | Kerala Cadbury, | Nil | MOU
KAU of Cocoa | Agricultural India (1987-
Cooperati | varieties & | University, 2011)
ve Cocoa | agronomic Department
Research | practices, of
Project training Biotechnolo
women  for | gy, GOI
self
employment
by value
addition in
cocoa
Il. Development domain
1. | Thirumad | Technical Poverty Nadukkar | LSG MOU
huram- support Alleviation a Agro- (2009-
pineapple | through Mission, Processin 11)
project training, State g
supply of | Department | company
subsidised of
inputs & buy | Agriculture
back
2. | Subicsha | Entrepreneur | Swarna Subicsha | LSG, MOU
Coconut ship Jayanthi Coconut Rubc | (2003-
Produce development | Gram Produce o] 11)
Company | and self | Swaroasgar | Company | mark
Ltd employment Yojana, Ltd eting
GOl, agen
CPCRI, cy
CFTRI, 1M,
Kozhikode,
Gowvt of
Kerala
3. | Sevasram | Promotion of | Coconut Sevashra | KILA Formal
organic Organic Developme m, NGO MOU
enterpise | Products nt  Board, (2000-
NABARD, 11)
4. Capacity Rural Provins LSG MOU
Samagra- | building & | Business Agri (2000-
Banana skill Hub Systems 11)
project development | scheme,
for self | GOI
employment
5. | Uravu Common Rashtriya Uravu LSG MOU
RSVY Facilities Sam vikas | Indigeno (2004-
Micro Centre for | yojana, GOI, | us 09)
Enterprise | bamboo Tribal Science
S enterprises Welfare &
through Department | Technolo
training & | of Govt. of | gy Study
market Kerala, Centre-
support NGO, &
Eco-link
Ltd
the weighted scores (Table-1) was selected for detailed study. The selected models

Cocoa
Thirumadhuram Pineapple



Project (26), Uravu RSVY Micro Enterprises Project (28),
Sevashram Organic Producer Company (26), Subicsha
Coconut Producers’ Company Ltd (28) and Nendran
Banana (Samagra) Project (32). The selected six models
were broadly categorised into two types based on focal
thrust on research and development domains (Table 2).
Accordingly,  Cadbury-KAU  Cooperative  Cocoa
Research Project (CCRP) came under the domain of
PPP model with research objectives whereas all the
other five were aimed at socio-economic empowerment
of women groups through  entrepreneurship
development. Results from Table 2 indicated the type of
activites and major partners involved in the different
PPP models. The major Public agencies that fostered
private partnership in the state for women empowerment
were State Poverty Alleviation Mission (Kudumbasree) of
the government of Kerala, Programmes of Government
of India, Kerala Agricultural University, Coconut
Development Board and State Department of
Agriculture. Minor public partners included Central
Plantation Crops Research Institute (CPCRI), Indian
Institute of Spices Research (IISR), Kerala Institute of

Local Administration (KILA), Department of Bio-
Technology (DBT), Central Food Training and Research
Institute (CFTRI), Indian Institute of Management (lIM),
Kozhikode and National Bank for Agriculture and Rural
development (NABARD). The private partners that
shared critical responsibilities in pursuing the objectives
through formal instruments of partnership were Prowins
Agri System, Thiruvanathapuram; Uravu, Wyanadu;
Subicsha, Kozhikode; Sevashram, Ankamali; Nadukkara
Agro processing Company, Moovattupuzha and
Cadbury India Pvt. Ltd, Ernakulam, Eco-Link Wyanad
and AV Thomas and Company, Alwaye. An important
feature shared by most of these models was the
facilitation role served by local self governments and
Cooperative marketing agencies like Rubco in its
activities. This added a participatory component to the
whole process which is seldom found in common PPP
initiatives. In order to have a better understanding an
attempt has been made to classify the five development
models (research model was excluded) based on the
value creation processes followed as perceived by
members and community.

Table 3 : Value Creation in Development PPP Models

Name of PPP Value creation for the group (n=150)in Value creation for the society Average
Model terms of (n=100)in terms of score for
Economic | Empowermen | Average | Social gain | Environm | Average the
gain (%) t (%) for group (%) ent (%) for model
society (%)
Thirumadhuram- 72.3 44.67 58.49 58.51 38.49 48.5 53.50
pineapple project
Subicsha Coconut 53.3 35.04 4417 51.16 23.45 37.31 40.74
Produce Company
Ltd
Sevasram organic 49.6 40.65 4513 30.44 41.46 35.95 40.54
enterprises
Samagra- Banana 73.3 56.80 65.05 57.91 44.51 51.21 58.13
project
Uravu RSVY Micro 46.3 45.56 45.93 4213 26.74 34.44 40.19
Enterprises

a) Classification of PPP Models

Five development models of PPP viz. Subicsha,
Samagra, Uravu, Sevashram and Thirumadhuram
identified from the state had the triple bottom line
objectives of social and economical goals of women
empowerment along with local resource use
optimization often shared by social enterprises (Haugh,
2007; Martin and Osberg, 2007). However, unlike
commercial enterprises, being profitable remained a
necessary precondition for these models for achieving
their social and environmental goals rather than for
economic sharing. Therefore, the distinctive domain of
these models and their logic of actions followed could
be evaluated only in terms of value creation strategies
followed for socio-economic and environmental impact
processes for optimizing returns as suggested by Mizik
and Jacobson (2003).

In fact, value creation goes beyond economic
gains and stressed environmental impact and utility of
the activities under taken for the society after accounting
for the resources used in the activity. The identified
models followed different strategies in balancing these
mutually exclusive goals of economics, empowerment
and environment. Average economic and empowerment
gains in per cent for the group members and socio-
environmental gains for the society for the models
studied is given in Table-3. The results indicated
uniformly higher per cent gains around and above 50%
for Samagra and Thirumadhuram models of PPP on
value creation dimensions for both group members and
society. However, the overall percentage gains of value
creation for Subicsha, Uravu and Sevashram models for
both group members and society was around 40%,
much lower compared to the other two models.
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Moreover the value creation gains for group members
were uniformly higher than the value creation gains for
the society in these models.

The overall percentage gain was used in
classifying the selected models into two categories of
women entrepreneurship development models Viz.
Public dominated welfare models (Eg: Samagra,
Thirumadhuram) and Private dominated employment
models (Eg: Subicsha, Uravu and Sevashram). The
categorization was based on the identified tradeoffs in
terms of the emphasis they place on value creation in
terms of income generation and socio-environmental
benefits as evident from Table.3

i. Public Dominated Welfare Models

Your paper text Samagra- Banana project and
Thirumadhuram-pineapple project had 58 and 53%
overall gains in value creation with reasonable gains on
value creation attributes for both group members and
the society. It suggests that though an appropriate level
of value appropriation was critical for sustainable growth
of all these models dichotomy between value creation
and value appropriation was not well defined in these
public dominated welfare models. Skewed towards total
value creation, these models focused on activities that
had high value both for the group and society like
organic farming, maintaining safe-to -eat standards in
value addition and local resource use. Value
appropriation  loses on these grounds were
compensated through incentives and subsidies through
public funding as part of the development schemes.
These models had high level of community partnership
through  Panchayathi ~ Raj  institutions,  farmer
organizations and women self help groups that helped
in better resource mobilization and conflict resolutions.
Often implemented as part of development schemes,
the private partnership component had no formal
agreements or MOU but functioned mostly on mutually
agreed principles. The programmes were focused on
overall capacity development and empowerment
through  nonformal  education  strategies.  Risk
minimization and resource optimization was stressed
over profit maximization. However, the public dominated
welfare models had less sustainability when compared
to the private dominated employment models as the
value appropriation strategies mostly depended on
public funds. These were mostly push-driven models
evolved as part of development programmes initiated by
departments rather than felt needs of the beneficiaries.
Once the project period was over there were not many
backup programmes for the continuation or
diversification of the activities under the project and
often lost direction and relevance.

ii. Private Dominated Employment Models
Private  dominated employment models
consisted of wage employment models (Eg:

Sevashram) and self employment models. (Eg: Uravu,

© 2014 Global Journals Inc. (US)

Subicsha) based on the emphasis they place on value
creation and appropriation. Wage employment models
were more market oriented and stressed value
appropriation retaining value creation at critical levels for
achieving social enterprise status. But, the self
employment models were more inclined towards value
creation for social impact retaining value appropriation
at levels sufficient for sustainability and growth.

Functional economic partnership between
public and private partners was present as the funding
and monitoring of the programmes were done by the
Government and implementation by the private partner.
They were mostly projects developed based on local
need assessments and as such termed as pull-driven
models. They had higher level of sustainability as
compared to the public dominated models as they tried
to stress value appropriation objectives that focussed
profit maximization at critical levels of value creation. But
most of these models were aimed at capacity
development for production related to the market and
prices of products were fixed at points that maximized
returns. Local self government, the public domain
community partners’ participation in these private
dominated models was limited to social mobilization
and legitimization. Social mobilization followed the
blanket method of selection of participants and no
aptitude tests were conducted for the selection of
participants even for skilled enterprises like bamboo
crafts which affected the overall efficiency. The lack of
skill among the members often created problems in
meeting the breakeven point in a given period.
Moreover, there was no provision for hand holding
support for tiding the initial phase of skill development in
the project funding leading to wage employment status
of projects like sevashram.

IV. CONCLUSION

The results indicated that many of the women
entrepreneurship  development  programmes  had
components of public private partnerships through
formal and informal modalities. This needs to be
strengthened through written published MoU that
formalise and ensure transparency in the partnership
between the private sector and government institutions.
The results also established the potential of PPP to
break the inefficient paradigms that separated the public
and private sectors. All the identified models had
community sector organizations, private business
partners and public sector organizations that
collaborated, competed and learned to serve
marginalized women in agriculture sector. It served
beyond the goals of welfare by public domains and
profit by private concerns by facilitating the convergence
of their core assets through the leveraging support of
local administration and community organizations. It
also opened up the possibilities of conceptualisation of



SHGs as social enterprises in development. The
partnerships enabled product diversification, quality
enhancement and convergence of activities of different
departments and agencies. Scaling up of enterprise
activities to bring economies of scale and ensuring
market and employment opportunity for marginalised
women could also be ensured in these models. The
results proved value creation as an appropriate
quantitative parameter in evaluating the SHGs and
group enterprises in social sector. Quantification of
appropriate threshold levels of value creation for
sustainability of groups can open new avenues of
research in the area. Moreover, the results proved the
tremendous potential of PPP in entrepreneurship
development in women SHGs and the need for
promoting it as a major policy instrument especially in
the context of decentralization. PPP also strengthened
the systems of cooperation, collaboration and
networking in women SHGs, and it could be promoted
in the frame work of a social enterprise that goes a long
way in adopting it as a development strategy. Such
action includes strengthening the capacity of public
institutions and NGOs to improve the knowledge of
women’s changing forms of involvement in farm and
other activities.

REFERENCES REFERENCES REFERENCIAS

1. Agarwal, Bina 2003. Gender and Land rights
Revisited: Exploring New prospects via the state,
family and Market. Journal of agrarian Change. Vol
3(182): 184-224.

2. Binenbaum, E., P. G. Pardey and B. D. Wright.
2003. Public Private Research Partnerships: the
consultative Group on International agricultural
research. American Journal of agricultural
economics. 83(3). August 2001: 748-753.

3. FEtzioni, A. 1973. The Third sector and Domestic
Missions. Public administration Review 33, 314-323.

4. Gerrard, Michael, B. 200. Public Private
Partnerships. Finance and development September
2001 Vol 38 (3).

5. Hashemi SM, Schuler SR and Riley AP (1996),
‘Rural Credit Programs and Women'’s
Empowerment in Bangladesh’, World Development,
Vol. 24, No. 4, pp. 635-653.

6. Haugh, Helen.2007. Community led social ventures
creation. Entrepreneurship Theory and Practice. Vol.
31(2): 161-182.

7. Larkin, R. G. 1994. Public Private Partnerships in
Economic development: A review of theory and
practices. Economic Developement Review 12 91)
(Winter 1994): 7-9

8. Martin, R. L. and Osberg, S. 2007. Social
entrepreneurship: The Case for Definition. Stanford
Social Innovation Review (Spring): 28-39.

9. Mizik, N. and Jacobson, R. 2003. Trading off
between values creation and value appropriation —
the financial implications of shifts in strategic
emphasis. Journal of Marketing 67 (January): 63-76.

10. O’Looney, J. 1992; Public Private Partnerships in
economic development negotiating the trade off
between flexibility and accountability. Economic
development review 10(4) (Fall 1992): 14-22.

11. Osborn, R. N. and Baughn, C. C. 1990. Forms of
Inter Organizational governance for multinational
alliances. Academic management Journal 33(3):
503-519.

12. Pitt, M., S. R. Khandker, and J. Cartwright. 2006.
Empowering Women with Micro Finance: Evidence
from Bangladesh, Economic Development and
Cultural Change, 791- 831.

13. Rangan, S; R. Samii and L. N. Van Wassenhove.
2003. Constructive partnerships when alliance
between private firms and public actors can enable
creative strategies. Manuscript. July 2003.

14. Richter, J. 2003. We the people or we the
corporations? Critical reflections on UN business
partnerships. Geneva IBFAN-GIFA.

15. Swain, Bali R. 2007. Can Microfinance Empower
Women? Self-Help Groups in India, Dialogue, No.
37, ADA, Luxembourg.

16. Williamson, O. E. 1991. Comparative Economic
Organization: The analysis of Discrete structural
alternatives. Administrative Quarterly. 36(2): 269-296

17. Williamson, O. E. 1975. Markets and Hierarchies:
Analysis and Anti-trust Implications. Free Press,
New York.

© 2014 Global Journals Inc. (US)

Global Journal of Science Frontier Research (D) Volume XIV Issue IV Version I E Year 2014



PUBLIC PRIVATE PARTNERSHIP MODELS FOR WOMEN ENTREPRENEURSHIP DEVELOPMENT IN AGRICULTURE

This page is intentionally left blank

Global Journal of Science Frontier Research (D) Volume XIV Issue IV Version I E Year 2014

© 2014 Global Journals Inc. (US)



] GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: D
| AGRICULTURE AND VETERINARY

Volume 14 Issue 4 Version 1.0 Year 2014

Type : Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)

Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Soil Solarization, an Eco-Physiological Method of Weed Control
By Pritam Ghosh & Ashim Kumar Dolai

Need for Soil Solarization- Weeds are the plants growing out of a place where they are not
desired for a particular period of time. Weed problems have turned into a continuing struggle for
farmers on account of the pressure to raise crops and maximize crop production to meet
increasing demand of the fast growing human population. Weeds are the scarce and silent
robbers of plant nutrients, soil moisture, solar energy and also occupy the space which would
otherwise be available to the main crop; harbour insect-pests and disease causing organisms;
exert adverse allelopathic effects; reduce quality of farm produce and increase cost of
production. Weeds, unlike other pests, are omnipresent and account for at least one-third of this
loss. Losses due to weeds are higher than those from insects and diseases — insects 30%,
weeds 45%, diseases 20%, other pests 5% (Rao, 2000). Therefore, efficient weed management
approach is expected to contribute significantly in sustaining agriculture. There are several
methods for controlling weeds such as cultural method, manual and mechanical method,
chemical method, allelopathy and integrated approach. The most practised one is hand weeding
but it is laborious, time-consuming, costly and also is not feasible under all situations. Now-a-
days, for effective and economic weed control, herbicides are gaining popularity among the
farmers. Out of total pesticide use, 17% is herbicides.

GJSFR-D Classification : FOR Code: 050399, 070399

SOILSOLARIZATIONANECOPHYSIOLOGICALMETHODOFWEEDCONTROL

Strictly as per the compliance and regulations of :

© 2014. Pritam Ghosh & Ashim Kumar Dolai. This is a research/review paper, distributed under the terms of the Creative
Commons Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Soil Solarization, an Eco-Physiological Method
of Weed Control

Pritam Ghosh * & Ashim Kumar Dolai °

[.  NEED FOR SOIL SOLARIZATION

eeds are the plants growing out of a place
V\/Where they are not desired for a particular
period of time. Weed problems have turned into
a continuing struggle for farmers on account of the
pressure to raise crops and maximize crop production
to meet increasing demand of the fast growing human
population. Weeds are the scarce and silent robbers of
plant nutrients, soil moisture, solar energy and also
occupy the space which would otherwise be available to
the main crop; harbour insect-pests and disease
causing organisms; exert adverse allelopathic effects;
reduce quality of farm produce and increase cost of
production. Weeds, unlike other pests, are omnipresent
and account for at least one-third of this loss. Losses
due to weeds are higher than those from insects and
diseases — insects 30%, weeds 45%, diseases 20%,
other pests 5% (Rao, 2000). Therefore, efficient weed
management approach is expected to contribute
significantly in sustaining agriculture. There are several
methods for controlling weeds such as cultural method,
manual and mechanical method, chemical method,
allelopathy and integrated approach. The most
practised one is hand weeding but it is laborious, time-
consuming, costly and also is not feasible under all
situations. Now-a-days, for effective and economic
weed control, herbicides are gaining popularity among
the farmers. Out of total pesticide use, 17% is
herbicides. The compound growth rate of herbicide
consumption has been 13.7% against — 3.88% of
insecticides for the last one decade (Aulakh, 2005). But
the continuous use of herbicides poses many problems
such as, it
1. causes health hazards
pollutes the environment
contaminates drinking water
contaminates the soil and terrestrial system
contaminates food and agricultural produces
contaminates aquatic and marine products
causes toxicity to the succeeding crop
develops resistance in weeds
causes shift in weed flora.
Therefore, interest in non-chemical approaches
which aim to reduce pesticide usage is growing.
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So, there is a great necessity for the development
of alternative non-hazardous means of weed
management. In this light, harvesting of solar energy
through soil solarization for controlling weeds is a
potential step to reduce the dependence on chemicals.

II. SOIL SOLARIZATION AN ITS MECHANISM

Soil solarization is a method of hydrothermal
disinfestation by covering moist soil with transparent
polyethylene film during the hot summer months. The
basic principle behind weed control through soil
solarization is built up of lethally high temperature in top
soil where most of the dormant and viable weed seeds
are present (Soumya et al.,2004). In agriculture,
polyethylene mulches with black polyethylene sheets
have been used as a post-planting treatment to obtain
good control of weeds. However, in solarization
transperant polyethylene sheets are used as a pre-
planting treatment. Soil solarization was first described
in 1976 by Katan and Co-workers in Israel. It involves
mulching of the soil with transparent polyethylene films
so as to trap the solar heat in the surface soil and
thereby increasing the temperature. The common mulch
used for solarization is transparent polyethylene and in
some cases polyvinyl chloride. The efficiency of
solarization depends on the type of the material used for
solarization and its thickness. Transperant polyethylene
sheets perform better than black polyethylene (Biradar
et al.,1997). Transparent polyethylene sheets of 0.05
mm thickness are superior to 0.075 and 0.10 mm thick
ones (Mudalagiriyappa et al.,1999, Biradar and
Hosamani 1997). Soil solarization is a hydrothermal
process, which brings about thermal and other physical,
chemical and biological changes in the moist soil during
and even after mulching (Stapleton and DeVay, 1986).
Global radiation is composed of short-wave solar
radiation and long-wave terrestrial radiation. The short-
wave solar radiation passes through the transparent
polyethylene sheet but the long-wave terrestrial radiation
is held back resulting in trapping of the heat in the soil
and thereby increasing the soil temperature, lethal to the
soil-living pathogens, nematodes and weeds etc. Water
evaporating from the moistened soil surface will
condense on the inner side of the mulch and drip back
to the soil surface. These water droplets on the inner
side of the mulch will trap the long-wave radiation and
thus prevent cooling of the soil surface. In order to
reduce heat losses through sensible and latent heat
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fluxes, the plastic mulch has to be kept intact (Mahrer et
al., 1984).

EFFECT OF SOIL SOLARIZATION ON
WEEDS

The possible mechanisms of weed control by
soil solarization are breaking dormancy of weed seeds
and solar scorching of emerged weeds, direct killing of
weed seeds by heat and indirect microbial killing of
weed seeds weakened by heating. It may also reduce
germination of weeds (Lalitha et al.,2003). The
temperature due to solarization is maximum at soil
surface and it decreases with the depth of the
soil(Shukla et al.,, 2000). Therefore, the weed seeds
buried deep in the soil may survive.Soil solarization
reduces intensity of all types of weeds — monocots and
dicots (Mudalagiriyappa et al.,1999). Unlike other
methods of weed control which are mostly curative, soil
solarization is a preventive method where it helps to
deplete reserves of dormant weed seeds in soil which
otherwise provide a source of seeds for persistent weed
problems that often require repeated control measures.
The following recommendations should be followed
under adequate climatic conditions (Katan, 1981) —

1. Transparent polyethylene sheet instead of black
polyethylene sheet should be used since it transmits
most of the solar radiation that heats up the soil.

2. Soil mulching should be carried out during the
period of high temperature and intense solar
radiation.

3. Adequate soil moisture is necessary during
solarization to increase the thermal sensitivity,
improve heat conduction in the soil and enable
biological activities. Saturated soil is optimal for this
purpose.

4. The thinnest polyethylene sheet should be used as
it is both cheaper and more effective in heating due
to better radiation transmittance than the thicker
one.

5. Since the temperature at the deeper soil layers are
lower than that at the upper ones, thus extending
the solarization period usually for four weeks or
longer, enable control at deeper layer.

V.

[11.

EFFECT ON SOIL MICROFLORA

It has been reported that soil solarization affects
the soil-microflora even though the effects are selective.
Due to solarization, changes occur in the population of
soil micro-organisms. Solarization causes increase in
temperature and at higher temperature only a few
species are able to survive close to the upper limit of
temperature for that group. No eucaryotes are known to
grow at temperatures above 60 — 61.5°C. Among the
microflora, soil borne fungi suffers most followed by
actinomycetes and bacteria (Zaid et al.,1990, Sharma et
al.,2004))
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Determinants of Agricultural Export Trade: A Co-
Integration Analysis for Cotton Lint Exports from
Chad

David Boansi

Abstract-  Following the dramatic decline in Chad’s
performance for production and export of cotton lint (from
leading producer and among leading exporters in the 1960s to
being at the bottom in rank among the C-4 countries of WCA
since 1998), use is made of the Johansen Full Information
Maximum Likelihood test to identify and estimate the
magnitude and effects of key determinants of exports from the
country. In this regard, | defined and estimated two primary
co-integrating and error correction equations using volume
and value of exports as dependent variables in the respective
equations. Diagnostic tests performed revealed that the
estimates observed are stable, and residuals for the respective
models are normally distributed, non-serially correlated and
homoscedastic. Results of the study show that cotton
production, competitiveness of the country in exports of the
commodity, volume of world exports of the commodity, and
export price faced by the country are key determinants of
export growth. Policies implemented in both the internal and
external environments are noted to have had more harmful
than beneficial implications for the cotton industry. In as much
as volume of exports is found to be driven by both internal and
external forces, the value of exports on the other hand is found
to be driven more by external forces than internal forces. To
awaken the cotton export industry from its present slumber,
measures should be put in place to significantly increase
production and improve on the country’s competitiveness in
export of the commodity. In addition, measures should be put
in place to address existing inefficiencies in the domestic
policy environment, as this could suitably position the country
to benefit from increases in international trade. Minimization of
distortions on the international market for cotton lint could as
well play a significant role in reviving the cotton export industry
for Chad.

Keywords. co-integration; cotton lint, determinant, export
growth, international trade; chad.

[. INTRODUCTION

gricultural export trade has received much
Aintemational attention due to fragile nature of the

sector, volatile nature of world prices for
agricultural commodities, and to trade distortions
induced by major players in various agricultural
commodity markets. The world cotton market is one of
the numerous agricultural markets that have attracted
and received immense research attention over the past
two to three decades. Majority of the researches

Author: Department of Economic and Technological Change, Center
for Development Research (ZEF), Bonn, Germany.

conducted so far in this regard have focused on
identifying relevant implications of subsidies and other
distortions on trade and on farm-households and
exporters in agriculture-founded economies, notably the
C-4 countries of WCA (namely Burkina Faso, Benin,
Chad and Mali). Majority of such studies have through
simulations of price impact, specifically of cotton
subsidies, confirmed losses to exporters, marketers and
farmers in the aforementioned countries and elsewhere
(Alston and Brunke 2006; Goreux 2003; Anderson and
Valenzuela 2006). Dedication of time and energy
towards identifying implications of such distortionary
measures on the economies of these countries is due to
the fact that, downward pressure induced on world
cotton prices harms millions of households and over 10
million people across West and Central Africa region
(Alston et al 2007). Although distortionary measures on
the world cotton market are believed to harm farmers
and exporters in all the C-4 countries and other
developing economies, emphasis in this study would be
placed on Chad as an entity/country whose cotton
production and export industry has in the midst of such
distortions and domestic inefficiencies witnessed a more
or less continuous decline in performance since the year
1997 even when other countries in the region (e.g. Mali
and Burkina Faso) witnessed significant increases in
these indicators along the line. Chad has lost its stand
of being the highest producer and among the leading
exporters in the C-4 during the 1960s and 1970s to
being at the bottom in rank among the four countries in
terms of cotton production and exports.

Previously deemed an agrarian economy, Chad
has attracted much international and local attention
since the year 1928, following the introduction and
cultivation of cotton in the country. From virtual non-
existence in the pre-1928 period, cotton production in
the country grew steadily to 40,000 tonnes during the
early 1960s, making the country the leading producer in
West and Central Africa (Baffes 2007). Since its
introduction, cotton has played and continues to play
relevant roles in the Chadian economy. Besides income
generation for farmers through production, processing
and domestic marketing, cotton exports in the form of
lint (about 96 percent of total production) facilitates
eamning of foreign exchange and generation of
government revenues through taxes on local production.
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The cotton industry employs over 40 percent of the
country’s total population (about 2 million people).
Although in decline, the cotton sector as of the year
2007 accounted for 20 percent of the country’s total
merchandize exports and 2.4 percent of GDP in 2001-
2003 (Baffes 2007). By estimates of the FAQ, cotton lint
exports accounted for 42.09 percent of total value of
agricultural exports from the country during the period
2005-2011. Due to the important role cotton played in
the Chadian economy during the late 1920s to 1970s,
the industry received great amount of attention from
various stakeholders (including Cotontchad, DAGRIS
and the local private banking sector). Supports in
various forms helped increase not only production, but
as well paved room for value addition and exports.

Until the year 2003, where crude oil displaced
cotton as the key source of income for the government,
the cotton sector served as the basic foundation for
development of the Chadian economy. Following
recession in the world cotton market between 1991 and
1993 however, most of the initiatives used for stimulating
growth in the Chadian cotton sector (including
stabilization of prices paid to peasant producers) were
withdrawn. The decline in world cotton prices in 1985,

due to continuous use of subsidies by major players on
the world cotton market among other factors have
pulled Chad from its reputable position in cotton
production and exports during the 1960s to 1970s, to
being the least in production and exports among the C-
4 countries. As shown in figure 1, volume of exports of
cotton from the country decreased from 72,000 tonnes
in 1997 to as low as 10,462 tonnes in 2010 (increasing
thereafter to 14,995 tonnes). The corresponding figures
for the years 1997 and 2010 in terms of value are
respectively  $113,000 (thousand) and $18,000
(thousand) (increasing thereafter to $41,921(thousand)
in 2011). In spite of all attempts by the government to
revive the sector since the year 2000, there is yet to be
seen any major improvement in the sector’s production
and exports of cotton (most importantly cotton lint
exports as it represents approximately 96 percent of the
country’s cotton production). It is in this regard, that |
source identification of key determinants of cotton lint
exports from Chad to help inform policy prescriptions on
relevant agricultural and trade policies needed. In
achieving this however, | employ the Johansen Full
Information Maximum Likelihood test (for co-integration
analysis). This approach facilitates estimation of both

the recession of 1991-1993, existing domestic short- and long-run effects of key determinants of
inefficiencies, and downward pressure on world cotton prices  exports.
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Figure 1 : Trends in Volume and Value of Cotton lint Exports from C-4 Countries in West and Central Africa
Data Source: Agricultural Trade Statistics of FAO (FAOSTAT)
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[I. LITERATURE REVIEW

Knowing and understanding the mechanisms
through which various economic and policy drivers
influence exports is key to drafting and implementing
appropriate trade policy measures to further stimulate
exports and shield domestic industries from potential
adverse implications of developments in international
markets. Efforts made so far towards determining
drivers of exports for various agricultural commodities
have yielded quite interesting findings in economic,
business and trade literature. In as much as some of the
findings conform with economic and trade theories,
others are either mixed signals or tend to disprove
existing theories. In a study to assess the effect of
agricultural and financial sector reforms on export of
cotton lint from Pakistan, Anwar et al (2010) revealed
that export of cotton lint is positively driven by increasing
world demand for cotton, export competitiveness of the
country, and increase in trade openness. In a study on
performance,  destinations, competitiveness  and
determinants for export of cucumber and Gherkin from
India, Kumar et al (2008) discovered that a one percent
increase in volume of international trade in the
commodities under study leads to a 596 percent
increase in demand for exports from India. Similarly,
Kumar and Rai (2007) found a positive significant
association between tomato exports from India and
volume of international trade.  Although increased
production in an open economy is believed to stimulate
export growth, Kumar and Rai (2007) found a significant
negative association between exports of tomato and
India’s production of the commodity. In determining the
key drivers of exports for fruits and vegetables from sub-
Saharan Africa, Takane (2004) discovered that exports
are driven by growing foreign demand, relatively short
flight time, price competitiveness and market
liberalization policies.

In contrast to the discovery by Kumar and Rai
(2007) on the association between exports and
production however, Nwachukuet al (2010) found a
significant positive association between exports of
cocoa and production for Nigeria. Apositive association
between national exports and world volume of exports
(as proxy for international trade) was however affirmed in
this study as well. In a study on comparative analysis of
economic reform and structural adjustment programme
in Eastern Africa, Ngeno (1996) discovered that export
growth is positively related to output level since higher
production leads to increased export volumes. Similarly,
Ball (1966) discovered that higher production stimulates
export growth, while higher domestic demand dampens
export growth. In investigating the determinants of
export growth rate in Uganda for the period 1987-2006,
Agasha (2009) found a significant negative association
between foreign price level and exports in the long-run.
This effect was deemed a mixed signal. In the short-run

however, Agasha found a significant positive effect of
foreign price on export growth at the second and third
lags of foreign price level. In a similar study in Tanzania,
Ndulu and Lipumba (1990) revealed that foreign prices
of primary commodities significantly affect the export
performance of country’s involved in their production.
Edwards and Golub (2004) also found a significant
positive association between export supply for South
Africa and foreign prices.

[1I.  METHODOLOGY

a) Analytical Framework

Following trade liberalization in most developing
countries and implications thereof, efforts have been
made to assess responses of production and export
dimensions forvarious industries worldwide to help
inform policy decisions on implication of changes in
some key development indicators. In such research and
analytical efforts, one key technique that has received
tremendous attention in economic, business and trade
literature is co-integration analysis. This technique,
unlike other approaches used to assess supply and
production responses, helps in estimating both short-
and long-run implications of changes in relevant
development indicators. Three main approaches have
been proposed in literature for performing co-integration
analysis. These are the Engle-Granger two-step
estimation technique (Engle and Granger 1987), Phillips-
Ouliaris residual-based test (Phillips and Ouliaris 1998)
and the Johansen Full Information Maximum Likelihood
test (Johansen and Juselius 1990). Although deemed
simple, intuitive and easy to perform, the Engle-Granger
approach is flawed by small-sample biases (Stock,
1987; Bannerjeeet al 1986). This drawback is partly
attributed to the fact that, in producing long-run
estimates in the first stage, the approach tends to ignore
short-run  dynamics, thereby producing short-run
estimates that are not guided by long-run estimates.
This precludes potential consistency in estimates. In
addition, both the Engle-Granger approach and the
Phillips-Ouliaris  residual-based test hold unto the
assumption of a single co-integrating equation between
variables, regardless of the number of variables
considered in a system. This however does not reflect
reality on the ground. In studying economic
relationships, there exists a high probability of
identifyingn-1  number of co-integrating equations
between n variables. These flaws of the Engle-Granger
and the Phillips-Ouliaris approaches are appropriately
addressed through the use of vector co-integration
techniques, noted amongst which is the Johansen Full
Information Maximum Likelihood test. Accordingly, |
employ the Johansen technique for my analysis.

The Johansen approach to co-integration
analysis commences with the definition of a vector auto-
regression given as follows:
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X =X,y + X, ot +IL,X, ., + i, 1)

Where X, represents an (nx1) vector of I(1)
(non-stationary) variables, /1, through /71, represent
(mxm) matrix of coefficient, and y, is (nx1) vector of
innovations (white noise errors). Following definition of
the vector auto-regression, appropriate lags are
selected to guide identification of the number of co-
integrating equations. Selection of appropriate lag order
is sourced through the use of Akaike Information
Criterion, Schwarz Criterion (SC) and the Hannan-Quinn
Information Criterion (HQ). Lag order selected in this
stage guides identification of the number of co-
integrating equation(s) in the immediate succeeding
stage. Test for the number of co-integrating equations is
performed using two likelihood ratio (LR) tests proposed
in economic, business and trade literature. These are
the trace test statistic and the maximal-eigenvalue test.
The trace test is a joint test of the null hypothesis of r co-
integrating vectors against the alternative that it is
greater than r. The trace test statistic is expressed as
follows:

Jtrace(r) = —TY'_ ., Inf 1 — 1) )

AX, = [AX,_ 1 + LAX,_,+
n=Im-1L=ImnL-n l3=I;

In contrast to the I1(1) (non-stationary) status of
Xiin equation 1, AX; in equation (4) is 1(0) (stationary) . In
this regard, i= 12,...,p-1 are all stationary and u
assumed to be 1(0) as well. For the equation to be valid
and meaningful, 7ZX., must also be stationary. In the
above specification, the matrix I7 determines the extent
to which a given system is co-integrated and is referred
to as the impact matrix (Ssekuma 2011). The matrix I7
can further be decomposed into two unique sub
matrices a and B, where a measures the rate at which
deviations from the long-run equilibrium are restored in
the current period (speed of adjustment of the system

AX, = [AX, y + BAX, o+...+L,_jAX, g — X, + VD, + u,

Where D, represents the stationary (1(0))
variable(s). To appropriately capture rich dynamics in
the system under study, Lutkepohl and Kratzig (2004)
proposed the use of fewer but relevant variables. They
debated that increasing the number of variable and
equations (through use of inappropriate lags) does not
generally lead to better model, but rather, it complicates
things and precludes appropriate capturing of the
dynamic, inter-temporal relocations between the
variables considered. Along this same line of reasoning,
Harris and Sollis (2003) advice the use of variables that
have a high probability of affecting the short-run
behavior of the model.

In (EXPVol) = f (In(EXPPRICE), In(PROD), In(CEP), In(EXPVolW))
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On the other hand, the maximal-eigenvalue test
conducts separate tests on the individual eigenvalues
for a null hypothesis that the number of co-integrating
vectors is r, against an alternative of r+1. The maximal-
eigenvalue test statistic is expressed as follows:

Jmax(r,r+1) =-TIn(1—21,,1) (©)]

Of these two likelihood ratio tests, the trace test
according to Harris (1995) shows more robustness to
both skewness and excess kurtosis in the innovations
than the maximal-eigenvalue test. Accordingly, the trace
test has been mostly used over the maximal-eigenvalue
test in identification of co-integration equation(s).
Confirmation of co-integrating relationships between
variables in a system renders the vector auto-regression
(VAR) model as specified in equation (1) inappropriate
setup. In its stead, a special parameterization that
supports analysis of the co-integrating structures is
considered. This is primarily achieved through
subtraction of Xt-1on both sides of equation (1). The
resulting model is termed a vector equilibrium model
(LUtkepohl and Kratzig 2004) or vector error correction
model, and is expressed as follows:

(4)
p

under study —also called the error correction coefficient)
and B contains r co-integrating vectors. I; in equation (4)
represents short-run estimates, while I7 contains the
long-run estimates. In performing co-integration analysis
however, all variables considered in a system are a priori
treated endogenous unless some variables are found
stationary at level. In the latter case, should the variables
be perceived to have significant effect on the long-run
co-integrating space and affect the short-run model,
there arises a need to assume such variable(s)
exogenous. In such situation, equation (4) can be re-
written as follows (Kuwornuet al 2011):

©)

b) Model Specification

Although  several indicators have been
proposed in trade literature to affect exports of various
agricultural commodities, in this study | stick to the use
of fewer but relevant variables among the lots noted in
literature. | however estimate two separate models. In
Model 1, | set volume of cotton lint exports as the
dependent variable and value of exports as the
dependent variable in Model 2. The respective models
are accordingly expressed as follows:

(6)



In (EXPVal) = f (In(EXPPRICE), In(PROD), In(CEP), In(EXPVolW)) @)

Where
In (EXPVol) —log of volume of cotton lint exports from
Chad
In (EXPVal) -log of value of cotton lint exports from
Chad
In (EXPPRICE) -log of cotton lint export price for Chad
In (PROD) -log of cotton lint production (output) for
Chad
In (CEP) -log of the comparative export performance
index for Chad in cotton lint
In (EXPVolW) -log of world volume of cotton lint exports
In as much as various research works have
made use of average world price as proxy for export
price, | deem this inappropriate. This stand | take is
justified on the grounds that, in spite of the world price
quoted on the international markets for exports of
various commodities, countries face different prices
based on the quality of the products they export (with
some attracting premiums in the process), their primary
destinations and on their respective performances. In
this regard, | make use of the export price faced by
exporters from Chad instead of the world market price
quoted on various websites. The export price for cotton
lint from Chad is calculated as follows:

EXPPRICE =22+ 1000 (8)

EXPVol

The outcome represents the export price of
cotton lint in $/tonne. | multiplied the primary fraction by
1000 because value of exports reported by the
agricultural trade statistics on the FAQ is in $1000, while
the volume of exports is in tonnes. The comparative
export performance index (CEP) is as well computed
using the following formula:

Xip/XB)
CEP = Xia /X4) ©)

Where
Xig - value of cotton lint exports from Chad
Xg - total value of agricultural exports from Chad
Xia - value of world exports of cotton lint
X, -total value of world agricultural exports.

In line with specifications by Shende and Bhole
(1999), Kumar et al (2008) and Nwachukuet al (2010), |
include world volume of cotton lint exports to help
capture implication of changes in international trade and
demand on exports from Chad. Exclusion of nominal
exchange rate from equations (6) and (7) is due to the
fact that, with the exception of Ghana, and possibly
other few countries (including Nigeria), all other
countries in Central and West Africa have the same
nominal exchange rate due to use of the CFA franc. By
this, nominal exchange rate fails to reflectas a unique
surrogate measure of incentive for Chad over the other
countries that use the same currency. Developments in
export from Chad are possibly driven by external factors

and by internal factors that are unique to Chad as a
country. Besides own computations as shown in
equations (8) and (9), data for all other variables were
gathered from the agricultural production and trade
database of FAO (FAOSTAT) for the period 1983-2011.

V. RESULTS AND DISCUSSION

Prior to discussing results for the respective
long- and short-run models, effort is made in this section
to provide some descriptive statistics on the variables
considered in the models. In addition | provide
information on outcome of the data verification process
through a unit root test (in other to ascertain the order of
integration of the respective data series), lag order
selection and test of co-integration. Output for the
models are then presented and discussed afterwards.
Accordingly, this section is structured into four parts,
starting with the descriptive statistics.

a) Descriptive Statistics

In contrast to the closeness of mean and
median for all the variables considered, | note a wide
variation between the maximum and minimum values for
all the variables. For the six variables considered, the
greatest variations are in volume of exports, value of
exports, production and the index of competitiveness
(comparative export performance index). Over the
period 1983-2011, the maximum, minimum and mean
values of export are respectively $113,000.00
(thousand), $18,000.00 (thousand) and $65,208.10
(thousand). The corresponding volumes are 85,000.00
tonnes, 10,462.00 tonnes and 46,050.07 tonnes
respectively. The country has over the aforementioned
period observed a mean export price of
$1,448.12/tonne. For the maximum and minimum, the
country observed export prices of $2,795.67/tonne and
$952.74/tonne respectively.
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Table 1 : Descriptive Statistics

Mean Median Maximum Minimum Std. Dev.
EXPVal 65,208.10 60,000.00 113,000.00 18,000 26,629.65
EXPVol 46,050.07 46,906.00 85,000.00 10,462.00 17,367.20
EXPPRICE 1,448.12 1,411.77 2,795.67 952.74 348.65
PROD 54,436.31 57,938.00 103,236.00 16,500.00 19,956.71
CEP 29.08 31.34 44.40 11.78 8.42
EXPVolW 6,058,783.00 5,815,793.00 9,094,328.00 4,136,978 1,383,953.00

Throwing some light on production of cotton lint
in Chad for the period 1983-2011, the country observed
a mean output of 54,436.31 tonnes, a maximum of
1083,236.00 tonnes and a minimum of 16,500.00 tonnes.
Reflecting index of competitiveness (competitive
advantage), the country observed a maximum
comparative export performance index of 44.40 and
minimum of 11.78. This indicates that the country has
over the entire period had a strong competitive
advantage in exports of cotton lint. A mean index of
29.08 was as well observed. As a measure of
international trade and world demand for cotton lint, a
mean export volume of 6,058,783.00tonnes of cotton lint
was observed globally over the period 1983-2011.
Respective maximum and minimum volumes of
9,094,328.00tonnes and 4,136,978.00 tonnes were as
well observed.

b) Data Verification through Unit Root Test
For there to exist any long-run association
between variables in a system, the variables involved

are primarily expected to be integrated of the same
order. In ascertaining the order of integration of
variables, use in literature has been made of several unit
root test approaches including the Dickey-Fuller (DF)
test, Augmented Dickey-Fuller (ADF) test, Kwiatkowski-
Phillips-Schmidt-Shin (KPSS) test, Ng-Perron modified
unit root test, unit root test with structural breaks, and
the Phillips-Perron (PP) unit root test. | however in this
study make use of the Phillips-Perron (PP) unit root test.
The PP statistic primarily represents Dickey-Fuller
statistic that has been made robust to serial correlation
using the  Newey-West  heteroskedasticity-and-
autocorrelation  consistent  matrix  estimator. In
ascertaining the order of integration of the variables, |
held unto a linear trend assumption. Thus, a trend and
intercept term were included in the test at level, and only
intercept term on first difference.

Table 2 : Unit Root Test.
Trend + intercept at level, intercept on first difference

Variables PP-Stat Level = N-W Bandwidth PP-Stat 1% diff. N-W Bandwidth

In (EXPVal) 2.584642 4 -5.348980*** 2
In (EXPVol) -1.829315 1 -5.348980*** 2

In (EXPPRICE) -1.472680 1 -4.337257*** 2
In (PROD) -1.685917 2 -6.114367*** 4
In (CEP) -3.396113 2 -8.691028*** 4
In (EXPVolW) -3.254905 1 -6.597208*** 2
Critical value, 5% -3.580623 -2.976263

As shown in Table 2, all the variables are found
to be I(1). Thus, all the variables are non-stationary at
level, but become stationary on first difference (at the
1percent significance level). Accordingly, all the
variables are assumed a priori endogenous in the VAR
specification for lag order selection and VECM should
co-integrating vector(s) be confirmed.

c) Lag Selection and Co-Integration Test

In identifying the appropriate lag order to use for
the respective specifications and tests, as shown in
appendices ‘A’ and ‘B’, the Akaikeinformation criterion
(AIC) selected lag order two, while the Schwarz
information criterion (SC) and the Hannan-Quinn
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information criterion (HQ) selected lag order one.
Similarly, in as much as the Final prediction error (FPE)
as a secondary criterion selected lag order two, the
sequential modified LR test statistic selected lag order
one. Accordingly, | select lag order one for the VAR
models. Subsequent tests for co-integration confirmed
the existence of one co-integrating equation for each of
the two primary specifications (equation 6 and 7). This
confirmation renders the VAR a less appropriate set-up.
| therefore make use of a vector error correction model
(VECM). The VECM basically consists of a normalized
(co-integrating/long-run)  equation and an error
correction (VAR/short-run) equation. The results for the



respective normalized and error correction equations
are presented and discussed in the next section.

d) Results and Discussion of Export Responses
Holding unto a linear trend assumption (to help
capture policy implications) and employing the VECM

Model 1 : Dependent Variable — In (EXPVol).

for the analysis based on confirmation of co-integrating
vectors, the following normalized (co-integrating)
equations were observed for the respective models

Assumption: Linear trend in data (Intercept and trend in CE — no trend in VAR).
In (EXPVol) = —0.173 In (EXPPRICE) + 0.461In (PROD) + 0.705 In (CEP) + 0.733 In (EXPVolW) - 0.039Trend - 6.273

(0.131) (0.080) (0.104)(0.173)
(-1.322) (5.747**%) (6.779%**)

Model 2 : Dependent Variable — In (EXPVal).

(0.005)
(4.244%%%)

(10)
(-7.224%%%)

Assumption. Linear trend in data (Intercept and trend in CE — no trend in VAR)
In (EXPVal) = 0.827 In (EXPPRICE) + 0.461In (PROD) + 0.705In (CEP) + 0.733 In (EXPVoIlW) - 0.039Trend - 13.181

(0.131) (0.080) (0.104)

(0.173)

(0.005)

(6.297***) (5.747**%) (B.779%**)  (4.244%**) (-7.224%%%) (11)

The respective short-run equations are expressed as follows:

AIn(EXPVol,) = Iy + ¥ I;; AIn(EXPVol,_;) + ¥ Iy; AIN(EXPPRICE,) + Y7 I3; AIn(PROD,) + (12)
" oIy AIn(CEP,) + ¥ It; AIn(EXPVolW,) —x (RESIDUAL,_;)

AI(EXPVal,) = Iy + Y7o I;; AIN(EXPVal,_;) + ¥ I; AIn(EXPPRICE,) + ¥, I3; AIn(PROD,) + (13)

" I AIn(CEP,) + Y7o Ii; AIn(EXPVolW,) —x (RESIDUAL,_;)

From equations 12 and 13, the I sindicate
short-run effect of changes in the explanatory variables
on the explained variables and a represents the speed
of adjustment in the system (thus, the rate at which
deviations from the long-run equilibrium are corrected
for in the current period). A negative and significant a
validates the existence of co-integration, and implies
that adjustments made in response to deviations from
the long-run equilibrium are made towards restoring
such equilibrium. Accordingly, the ‘RESIDUAL" in
equations 12 and 13 represents the error correction
term. Diagnostic tests performed for the respective
models indicate that the respective residuals are
normally  distributed, non-serially correlated and
homoscedastic. In testing for stability of the coefficients
for each of the models, the CUSUM and CUSUM of
Squares tests employed (as shown in Appendix C)
confirm that the coefficients for each of the models are
stable.

In interpreting results for the respective models,
the variables included in the models are found to explain
about 66.3 percent of the variations in volume of cotton
lint exports from Chad, and 73.2 percent of variations in
value of exports. Deviations from the long-run
equilibrium for volume of exports are found to be
corrected faster than those for value of exports.
Approximately 98.5 percent of deviations from long-run
equilibrium in volume of exports are corrected for in the
current period, while about 83.7percent of deviations in

value of exports are corrected for in the current period.
Negative coefficients of the intercept term in equations
10 and 11 indicate that, should there be no significant
improvement in any of the other explanatory variables,
both volume and value of exports would continue to
decrease in the long-run. The significant and negative
coefficients (-0.039) of the trend term in equations 10
and 11, signify that exports (both volume and value)
from the country have responded negatively to changes
in domestic and international policy environments. This
indirectly means that trade policies drafted and
implemented over the scope of the study (1983-2011)
have been more harmful than beneficial to the cotton
export industry of Chad. Over the period, both volume
and value of exports are found to decrease by 0.039
units, significant at the 1percent level.

In the long-run, cotton production, comparative
export performance index and volume of world exports
of cotton lint are found to be the key determinants of
volume of exports for cotton lint from Chad. These three
variables together with export price are found to be the
key determinants of value of exports of the commodity
from Chad. One percent increase in output (production)
of cotton may lead to a 0.46 percent increase in both
volume and value of exports, significant at the 1percent
level. Similarly, one percent increase in the index of
competitiveness may leads to 0.71 percent increase in
both volume and value of exports, significant at the 1%
level. Increase in international trade and world demand

© 2014 Global Journals Inc. (US)

Global Journal of Science Frontier Research (D) Volume XIV Issue IV Version I E Year 2014



Global ]()Lll‘l’]dl of Science Frontier Research (D) Volume XIV Issue [V Version I E Year

for the commodity is noted to stimulate export growth for
Chad. This claim is based on the significant and positive
coefficient of the world volume of exports. A one percent
increase in world volume of exports may lead to a 0.73
percent increases in both volume and value of exports.
Although negative, the effect of export price on volume
of exports is noted to be insignificant. The positive
(0.827) and significant coefficient for export price in
equation 11 however indicates that a one percent
increase in export price faced by exporters in Chad
leads to a 0.827 percent increase in value of exports. By
this, export price in the long-run is a key determinant
only for value of exports and not volume.

In the short-run however, export price is
observed to have quite interesting effects on exports of
cotton lint from Chad. In as much as increases in export
price significantly stimulate growth in value of exports,
they as well dampen volume of exports from the
country. These interesting implications could be
attributed to the fact that export volumes have over the
scope of the study not depicted any major
improvements, and in such situations, any increase in
price of exports is likely to increase the value of exports.
Due to the distortionary induced down pressure on
world prices however, increases in export price faced by
exporters from Chad potentially leads to trade diversion
in favor of exports from countries like the US and India
where the commodity is offered at a relatively lower
price due to subsidies levied for production and export
of the commodity in such countries. In contrast to the
long-run implications of production on both value and
volume of exports, cotton production in the short-run is
found to be a key determinant only for volume of
exports, but not value. This again affirms propositions by
Ball (1966) and Ngeno (1996) that higher production
stimulate growth in volumes of export. The insignificant
coefficient of production in model 2 indicates that value
of exports for the country is determined more by other
internal factors like competitiveness and external factors
on the world market than by production.
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Table 3 : Output for the Short-Run Equations

Model 1 Model 2
Variables Coefficient | Coefficient
Std. Error Std. Error
Aln (EXPVol (1)) 0.233
(0.144)
Aln (EXPVal (-1)) 0.130
(0.127)
Aln (EXPPRICE ) -0.513%* 0.547%*
(0.221) (0.229)
Aln (PROD) 0.303%* 0.241
(0.133 (0.142)
Aln (CEP) 0.835%%* 0.8267++
(0.142) (0.147)
Aln (EXPVolW) 0.853** 0.856%*
(0.328) (0.343)
C -0.067 -0.073*
(0.039) (0.040)
RESIDUAL (-1) -0.985%ux 0,837k
(0.226) (0.201)
R-squared 0.741 0.794
Adjusted R-Squared 0.663 0.732
Log likelihood 10.506 9.538
F-statistic 9.513 12.864
Prob (F-statistic) 0.000 0.000
Durbin-Watson Stat 2.141 2.050
Akaike info criterion -0.260 -0.188
Schwarz criterion 0.076 0.148
Hannan-Quinn criter. -0.160 -0.088
Jarque- Bera [Probability] 0.493[0.782] | 0.643 [0.725]
Q-stat 1 [Probability] 0.253[0.615] | 0.070[0.792]
Q-stat 2 [Probability] 0.681[0.712] | 0.283 [0.868]
ARCH Test, F-stat [Probability] | 0.533 [0.472] | 1.124 [0.300]

***1 percent, **5 percent, *10 percent.

Both comparative export performance index
and the world volume of exports are found once again to
be key determinants for value and volume of exports.
Interestingly however, the effect of the index of
competitiveness is found to be greater on volume of
exports than value of exports, while the opposite holds
for world volume of exports. A one percent increase in
the index of competitiveness leads to a 0.84 percent
increase in volume of exports and 0.83 percent increase
in value of exports, both being significant at the
1percent level. Enhanced through the use of surrogate
measures of incentive for exports like reduction in farm
taxation, improvement in quality of exports, and
increasing share of the country in global market for the
commodity, the index of competitiveness, which reflects
the country’s competitive advantage in exports of the
commodity, is found to be among the major drivers of
exports from Chad. A one percent increase in world
volume of exports (as a proxy for international trade and
demand) leads to 0.85 percent increase in volume of
exports and 0.86 percent increase in value of exports
from Chad. A potential increase in volume and value of
exports from Chad with increasing volume of world trade



indicates that Chad as a cotton exporting nation has a
competitive advantage in cotton lint exports, and that
should existing inefficiencies in the domestic and global
markets be addressed, the country stands benefiting
from increasing international trade in the commodity.
The insignificant coefficient of the intercept term for
model 1 shows that, although volume of exports
decreases in the short-run, the decrease is not
significant. On the contrary however, value of exports
decreases by 0.07 units in the short-run, significant at
the 10percent level. This shows that, although the
country may have a relatively better shielding capacity
on volume of exports for the commodity, the same
cannot be said about value of exports, as prices faced
by exporters are primarilydetermined exogenously by
forces on the international market (notably distortions in
the form of subsidies levied by major players). Previous
volumes and value of exports have no significant effect
on current exports.

Although diverse opinions have been expressed
and interesting findings shared in economic, business
and trade literature on determinants of export growth,
findings from this study generally affirm revelations by
Anwar et al (2010), Ball (1966), Ngeno (1996),
Nwachuku et al (2010), Ndulu and Lipumba (1990),
Takane (2004), Kumar and Rai (2007) and Kumar et al
(2008).

V. CONCLUSION

Following the decline in performance of Chad in
cotton production and lint exports, as a result of
inefficiencies in both domestic and international policy
and market environments, | made use of the Johansen
Full Information Maximum Likelihood test to identifying
key drivers of exports of cotton lint from the country. In
this regard, | defined and estimated two primarily long-
and short-run equations using both volume and value of
exports as respective dependent variables. Results for
therespective normalized and error correction equations
show that production, competitiveness in exports,
volume of world exports and export price are key
determinants of exports, although the effect of the latter
in the long-run was significant only for value of exports.
In addition, the results reveal that policies drafted and
implemented in both the internal and external
environments have been more harmful than beneficial to
the cotton export industry of Chad. In as much as
volume of exports is found to be driven by both internal
and external forces, value of exporters is found to be
driven more by external forces than internal forces. To
revive the Chadian cotton export industry, measures
should be put in place to significantly increase
production and improve on the  country’s
competitiveness in exports of the commodity (through
quality improvement and use of appropriate export
enhancing initiatives like reduction in farm taxation. In

addition, export enhancing measures used in the 1960s
and 1970s could be revisited). Measures should as well
be put in place to address existing inefficiencies in the
domestic policy and trade environment, as this could
suitably position the country to benefit from increases in
international trade. Minimization of distortions on the
international market for cotton lint could as well play a
significant role in reviving the cotton export industry for
Chad.
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APPENDICES

LNPROD LNCEPCHAD

Lag LogL LR FPE

AIC

SC HQ

NA
106.1205*
34.75092

0 -6.932628
1 61.28769
2 90.60878

1.67e-06
7.04e-08
6.33e-08™*

-2.317607

0.883898 1.123868
-0.877788*

0.001981

0.955254
-1.889473*

-2.637687* -1.852776

* indlicales lag order selected by the criterion

LR: sequential modiified LR test stalistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Date: 05/13/14 Time: 22:05
Sample: 1983 2011
Included observations: 27
Series: LNEXPVOL
LNEXPVOLWORLD

Lags interval: 1 to 1

LNEXPPRICE

(us)

LNPROD

LNCEPCHAD



Selected

(0.05 level®)
Number  of
Cointegrating
Relations by
Model
Data Trend: None None Linear Linear Quadratic
Test Type  No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend Trend Trend
Trace 1 1 1 1 1
Max-Eig 1 1 1 1 1
*Critical values based on MacKinnon-Haug-Michelis (1999)
Appendix B : Lag Selection and Co-Integration Test for Model 2.
VAR Lag Order Selection Criteria
Endogenous variables: LNEXPVAL LNEXPPRICE LNPROD LNCEPCHAD
LNEXPVOLWORLD
Exogenous variables: C
Date: 05/13/14 Time: 22:12
Sample: 1983 2011
Included observations: 27
Lag LogL LR FPE AIC SC HQ
0 -6.932628 NA 1.67e-06 0.883898 1.123868 0.955254
1 61.28769 106.1205* 7.04e-08 -2.317607 -0.877788*  -1.889473*
2 90.60878 34.75092 6.33e-08* -2.637687*  0.001981 -1.852776

* Indicales lag order selected by the criterion

LR: sequential modified LR test statistic (each fest at 5% level)
FPE. Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ. Hannan-Quinn information criterion

Date: 05/13/14 Time: 22:12
Sample: 1983 2011
Included observations: 27
Series: LNEXPVAL
LNEXPVOLWORLD

Lags interval: 1 to 1

LNEXPPRICE ~ LNPROD  LNCEPCHAD

Selected
(0.05 level®)
Number  of
Cointegrating
Relations by
Model
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Data Trend: None None Linear Linear Quadratic

Test Type  No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend Trend Trend

Trace 1 1 1 1 1

Max-Eig 1 1 1 1 1

*Critical values based on MacKinnon-Haug-Michelis (1999).

APPENDIX C: STABILITY TEST OF COEFFICIENTS
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can add 'FARSS' title with your name as you use this recognition as additional suffix to your status. This
will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, and Visiting Card etc.

The following benefits can be availed by you only for next three years from the date of certification:

FARSS designated members are entitled to avail a 40% discount while publishing their
research papers (of a single author) with Global Journals Incorporation (USA), if the
same is accepted by Editorial Board/Peer Reviewers. If you are a main author or co-
author in case of multiple authors, you will be entitled to avail discount of 10%.

Once FARSB title is accorded, the Fellow is authorized to organize a
symposium/seminar/conference on behalf of Global Journal Incorporation (USA). The Py
Fellow can also participate in conference/seminar/symposium organized by another '

institution as representative of Global Journal. In both the cases, it is mandatory for
him to discuss with us and obtain our consent.

You may join as member of the Editorial Board of Global Journals Incorporation (USA)
i\ after successful completion of three years as Fellow and as Peer Reviewer. In addition,

it is also desirable that you should organize seminar/symposium/conference at
least once.

We shall provide you intimation regarding launching of e-version of journal of your

stream time to time.This may be utilized in your library for the enrichment of 'ﬂ;‘{"‘-"’ -
knowledge of your students as well as it can also be helpful for the concerned facultyg M‘l

members.
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The FARSS can go through standards of OARS. You can also play vital role if you have
any suggestions so that proper amendment can take place to improve the same for the

Journals Rescarch benefit of entire research community.

As FARSS, you will be given a renowned, secure and free professional email address w
with 100 GB of space e.g. johnhall@globaljournals.org. This will include Webmail,

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

The FARSS will be eligible for a free application of standardization of their researches.

Standardization of research will be subject to acceptability within stipulated norms as
ﬁ'ﬁ the next step after publishing in a journal. We shall depute a team of specialized

HENresearch professionals who will render their services for elevating your researches to
next higher level, which is worldwide open standardization.

The FARSS member can apply for grading and certification of standards of their -
educational and Institutional Degrees to Open Association of Research, Society U.S.A. Y
Once you are designated as FARSS, you may send us a scanned copy of all of your =
credentials. OARS will verify, grade and certify them. This will be based on your - ‘;"“"“
academic records, quality of research papers published by you, and some more """::Jff;*:f
criteria. After certification of all your credentials by OARS, they will be published on

your Fellow Profile link on website https://associationofresearch.org which will be helpful to upgrade

the dignity.

The FARSS members can avail the benefits of free research podcasting in Global

- .
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-.'-;-_- Research Radio with their research documents. After publishing the work, (including
'l-'-'(, _)-"' published elsewhere worldwide with proper authorization) you can
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upload your research paper with your recorded voice or you can utilize

chargeable services of our professional RJs to record your paper in their voice on
request.

The FARSS member also entitled to get the benefits of free research podcasting of
their research documents through video clips. We can also streamline your conference
videos and display your slides/ online slides and online research video clips at
reasonable charges, on request.
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The FARSS is eligible to earn from sales proceeds of his/her
researches/reference/review Books or literature, while publishing with Global
Journals. The FARSS can decide whether he/she would like to publish his/her research
in a closed manner. In this case, whenever readers purchase that individual research
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The

FARSS member can decide its price and we can help in making the right decision.

The FARSS member is eligible to join as a paid peer reviewer at Global Journals
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the
author of a respective paper. After reviewing 5 or more papers you can request to
transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (MARSS)

The ' MARSS ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSS” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSS or William Walldroff, M.S., MARSS.

MARSS accrediting is an honor. It authenticates your research activities. After becoming MARSS, you
can add 'MARSS' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSS designated members are entitled to avail a 25% discount while publishing
their research papers (of a single author) in Global Journals Inc., if the same is
accepted by our Editorial Board and Peer Reviewers. If you are a main author or co-
author of a group of authors, you will get discount of 10%.

As MARSS, you will be given a renowned, secure and free professional email address
with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, w

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.
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@/ knowledge of your students as well as it can also be helpful for the concerned faculty
members.

The MARSS member can apply for approval, grading and certification of standards of

their educational and Institutional Degrees to Open Association of Research, Society P L__..--

Once you are designated as MARSS, you may send us a scanned copy of all of your
~.~ credentials. OARS will verify, grade and certify them. This will be based on your
academic records, quality of research papers published by you, and some more
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It is mandatory to read all terms and conditions carefully.
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
follows recoenized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .

XV



12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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