
The present investigation on energy consumption pattern and roof top solar
power potential was conducted in Solan city of Himachal Pradesh, India. Four
sectors namely residential, institutional, industrial and commercial were selected. It
was found that the maximum monthly overall electricity consumption was 352.22
kWh. The overall number of LPG cylinders used in domestic sector during summer
was 1.34 and in winter it was 3.69. The average electricity consumption during
summer and winter seasons in case of hospital was 647.50 and 662.30 MWh,
respectively, in case of bank it was 136.29 and 182.62 MWh, respectively, for
private and government schools it was 525 MWh and 385 MWh, respectively. The
overall LPG consumption in intuitional sector was 3.25 and 7.75 cylinders for
summer and winter, respectively. The monthly electricity consumption in small and
micro industries for summer was 2,419 MWh and 2,156 kWh, respectively and for
winters it was 2,610 MWh and 5,120 kWh, respectively. The annual energy
consumption and carbon dioxide emission of Solan city was hence calculated to
be 287.17GWh and 0.55 million tonnes, respectively. The annual rooftop solar
power potential of Solan city was worked out to be312.08GWh. It showed that
solar power if used judiciously in Solan city, it would be sufficient to fulfill the
energy needs of the city and also to curb carbon dioxide emission in the city due
to usage of non renewable energy resources. (Ref: Shubhra Goyal, R K Aggarwal, S
K Bhardwaj, Subhash Sharma. Assessment of energy consumption pattern and
roof top solar power potential in western Himalayan city. Discovery, 2019, 55(283),
340-348).
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MEDICINE

Ductal adenocarcinoma of the pancreas and its variants - A clinicopathological study of 22 Tunisian patients

Faten Limaiem, Asma Sassi, Saadia Bouraoui

Pancreatic ductal adenocarcinoma is an aggressive malignancy with a high mortality rate. It accounts for 85-90% of all pancreatic
tumours. Aim: To provide an updated overview on clinicopathological features, treatment and outcome of ductal adenocarcinoma of
the pancreas and its variants. We retrospectively reviewed 22 cases of ductal adenocarcinoma of the pancreas and its variants that
were diagnosed at the pathology department of Mongi Slim hospital over a fourteen-year period (2000- 2013). Our study group
included 16 men and 6 women (sex ratio M/F = 2.66) aged between 33 and 79 years (mean = 65 years). The presenting clinical
symptoms were dominated by jaundice (n=21), followed by abdominal pain (n=18), altered general health (n=15), vomiting (n=3)
and epigastralgia (n=3). Twenty patients underwent cephalic duodenopancreatectomy and two patients had total
duodenopancreatectomy. Histopathological examination of the surgical specimen established the diagnosis of ductal
adenocarcinoma (n=19), adenosquamous carcinoma (n=2) and mixed ductal-neuroendocrine carcinoma (n=1). Postoperatively,
three patients died. The mean follow-up period was 17 months (2-54 months). Local recurrence of the tumour occurred in five cases,
liver metastases in two cases and only one patient had pulmonary metastases. The other patients are still being followed-up. Ductal
adenocarcinoma of the pancreas is associated with a high rate of mortality because of early invasion, widespread metastasis and
lack of effective therapeutic modalities. Accurate diagnosis and staging of these tumours is critical for optimal treatment planning
and for determining prognosis.
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PHYSICS

Description of motion of system of particles in different resisting media

Alalibo T Ngiangia, Eqhuanoye S Ikata, Peter O Nwabuzor

A numerical study of the description of motion of system of particles in different resisting media was carried out. The paper
transforms the time dependent Newton’s equation of motion in a resisting medium into a space dependent form which necessitated
the use of classical Runge-Kutta method of order four to determine the solution of the model. The work which focused on resisting
medium proportional to exponent of velocity, showed that increase in the mass of a particle in an air resisting medium results in a
corresponding increase in the velocity of the particle while an increase in the density of the resisting medium led to a decrease in
the velocity of the particle which is not different in the relativistic medium. An algorithm on the application of Runge-Kutta method
of order four is also proposed to tackle models of this nature.
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ENVIRONMENTAL SCIENCE

Comparative toxicity assessment of aqueous and ethanolic bark extracts of Mahogany; Khaya grandifoliola on mangrove
periwinkle; Pachymelania aurita

Okonkwo CE, Chukwu LO, Igwegbe AN, Oke IA, Yusuf WA

The acute toxicities of extracts of Bark of Mahogany (Khaya grandifoliola) in aqueous and ethanolic solutions were evaluated against
the edible periwinkle (Pachymelania aurita) in laboratory bioassays. From the derived toxicity indices, the aqueous extract (96h LC50

= 17.4ml/L, 3.48g/L) was found to be 24.2 times less toxic than the ethanolic extracts (96h LC50 = 0.24ml/L, 0.144g/L). ANOVA
showed significant differences in the response of Pachymelania aurita to different concentrations of exposure to extracts at 48hr,
72hr and 96hr respectively. Symptoms of toxicosis observed in the test organisms were immobility and eventually death.
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GENETICS & GENOMICS

Inheritance of bacterial leaf blight resistance in crosses involving inter-specific and intra-specific rice genotypes

Lussewa RK, Edema R, Gibson P, Lamo J

Bacterial leaf blight (BLB) of rice, caused by Xanthomonas oryzae pv. oryzae (Xoo) is one of the oldest known disease which was first
reported by farmers of Japan in 1884. Subsequently, its incidence has been reported from different parts of Asia, northern Australia,
Africa, and the USA and has become one of the three serious rice diseases. In Africa, BLB was first identified in the 1980s and has
continued to increase in importance. It characterized by a high degree of race-cultivar specificity. It is a serious problem under
irrigated and high fertilizer input conditions which are conducive for disease development. BLB causes reductions in crop yields as
high as up to 80% and deterioration of grain quality under severe epidemics. In Uganda apart from being reported as early as 2003,
some strains were also reported to affect rice in  Kibimba  and Eastern Uganda back in 2010. Attempts to control this disease
through the use of chemicals are not cost effective and environmental friendly for resource constraint farmers. Use of resistant
varieties is considered the only viable option. The effort to determine the inheritance of BLB 2011 in Uganda involved crossing of



four BLB resistant genotypes, namely NERICA1, NERICA4, CT12 and IR09A to five susceptible and locally preferred cultivars: K85, K5,
GSR-I-0057, CT 145 and IR24. The F2 were then inoculated with one BLB isolate-UG 20-2, most virulent in laboratory testing out of
20 BLB isolated from four regions of Uganda. Results has shown highly significant differences among genotypes at P<0.001. The
GCA effects revealed that parents NERICA1, NERICA 4, CT 12 and IR 09A were good general combiners, showing that they can be
utilized in future rice breeding cultivars with resistance to BLB. Reciprocal effects were also significant at P<0.01, indicating that
maternal gene effects had a contribution to the modification of genotypic resistance to BLB. It was also revealed that IR 24, which is
used as a universal susceptible check in Asian rice populations, showed partial resistance indicating the presence of one or more
genes conferring resistance to the Ugandan BLB isolate. This indicates that the isolates in Uganda are different from those in Asia.
The predominance of GCA effects (Baker’s ratio = 75%) over SCA suggests that additive genetic effects are more important than
non-additive in the inheritance of resistance in the genotypes evaluation. The values for narrow sense coefficient of genetic
determination (NSCGD) and broad sense coefficient of genetic determination (BSCGD) were also very high (57% and 77%,
respectively).
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ENGINEERING

On the application of the finite element method in dynamic and static problems of the mechanics of a deformable body

Buronov Sunatullo Aslonovich, Avezov Alijon Xayrullyevich, Umirzoqov Jurabek Umrzoqovich

The paper deals with the solution of static and dynamic problems of the mechanics of a deformable solid (MDTT) by the finite
element method. Various approaches to solving the MDTT problem for modern finite element methods (FEM) are given.
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POLLUTION SCIENCE

Temporal variations of SO2 in an urban environment

Amaury de Souza, Bulbul Jan, Faisal Nawaz, Muhammad Ayub Khan Yousuf Zai, Soetânia Santos de Oliveira, Hamilton G Pavao,
Widnei A Fernandes, Razika Ihaddadene, Nabila Ihaddadene, Pelumi E Oguntunde, Debora AS Santos

Sulfur dioxide (SO2) is considered the most widespread pollutant that threatens human and environmental health. Seasonal variation
revealed higher levels of SO2 on cold days. The variations of the day revealed a higher concentration of SO2 indicating traffic
influence, especially during peak hours. The analysis of hourly/daily/annual means identified an increasing trend in SO2

concentrations, implying that emission control systems and the technological improvement of engines and fuels were not sufficient
and, therefore, points to the need for better subsidy mechanisms for the control of pollutants and effective emission reduction
strategies, environmental agencies, should prioritize considering local realities.
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ENERGY

Assessment of energy consumption pattern and roof top solar power potential in western Himalayan city

Shubhra Goyal, R K Aggarwal, S K Bhardwaj, Subhash Sharma

The present investigation on energy consumption pattern and roof top solar power potential was conducted in Solan city of
Himachal Pradesh, India. Four sectors namely residential, institutional, industrial and commercial were selected. It was found that the
maximum monthly overall electricity consumption was 352.22 kWh. The overall number of LPG cylinders used in domestic sector
during summer was 1.34 and in winter it was 3.69. The average electricity consumption during summer and winter seasons in case of
hospital was 647.50 and 662.30 MWh, respectively, in case of bank it was 136.29 and 182.62 MWh, respectively, for private and
government schools it was 525 MWh and 385 MWh, respectively. The overall LPG consumption in intuitional sector was 3.25 and
7.75 cylinders for summer and winter, respectively. The monthly electricity consumption in small and micro industries for summer
was 2,419 MWh and 2,156 kWh, respectively and for winters it was 2,610 MWh and 5,120 kWh, respectively. The annual energy
consumption and carbon dioxide emission of Solan city was hence calculated to be 287.17GWh and 0.55 million tonnes, respectively.
The annual rooftop solar power potential of Solan city was worked out to be312.08GWh. It showed that solar power if used
judiciously in Solan city, it would be sufficient to fulfill the energy needs of the city and also to curb carbon dioxide emission in the
city due to usage of non renewable energy resources.

Discovery, 2019, 55(283), 340-348

FORESTRY

Yield regulation and economic analysis of collaborative forest (A study from Lumbini collaborative forest, Rupandehi,
Nepal)

Divya Bhattarai, Ram Asheshwar Mandal



The sustainable forest management is a highly challenging issue in Nepal. There are limited studies associated to sustainable forest
management. Thus, this research was objectively carried out in order to assess and compare growing stock in collaborative forest;
compare estimated forest products of operational plan and extracted records; evaluate yield regulation in forests on the basis of
Melard’s French method and perform economic analysis of collaborative forest management. Random sampling was applied to carry
out the sample in Lumbini collaborative forest of Rupandehi. Altogether 45 sample plots with a nested design; 20m*25m for tree, 10
m *10m for pole, 5 m *5m for sapling and 5 m *2m for seedling were allocated. The diameter and height were measured and
regeneration counts were done in the sample plot. These data were analyzed using descriptive and inferential statistics. Growing
stock (volume), Basal area per ha, regeneration per ha were calculated. The data were classified into DBH class 0-20, 20-40 and over
40 cm for evaluation under Melard’s French method of yield regulation. In addition, economic analysis was done estimating B/C
ratio, NPV and profit index. The result showed that in harvested sub-block average number of seedling per ha was 28667 and
sapling per ha was 5534 which were 36600 and 4460 in non harvested sub-block. The basal area of mother tree of harvested sub-
blocks were found to be 6.32, 5.6, 3.2, 1.16 and 8.2 m2/ha. The basal area of tree of non harvested sub-blocks were found to be 18.4,
17.64, 15.04 and 27.08 m2/ha. The volumes of non harvested sub-blocks ASB10, ASB8, ASB6 and ASB4 was found to be 45.42 m3,
37.85 m3, 35.7 m3 and 75.16 m3 respectively; while volumes were  6.32 m3, 5.6 m3, 3.2 m3, 1.16 m3 and 8.2 m3 in harvested sub-blocks
ASB1, ASB9, ASB7, ASB5 and ASB3 respectively. The t-test showed significant difference between the volume of tree and poles of
harvested and non harvested sub-blocks at 5% level of significance. There was significant difference between timber (5527.35 m3)
and fuel wood (3447.36 m3) volumes between the extracted value and estimated in operational plan. The B/C ration, NPV and profit
index were 1.017, 283235.62 US$ and 4.88 respectively. This research will be useful for forest manager and researcher.
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BUSINESS, COMMERCE & MARKETING

Exchange rate variation and Nigeria’s balance of trade

Okonkwo Jisike Jude

This work evaluated the relationship between exchange rate variation and Nigeria balance of trade between 1988 and 2018. This
study was necessitated by the fact that balance of trade is directly or indirectly affected by the direction of exchange rate in the
country. Specifically, the study evaluated the nature and extent of the relationship between exchange rate and balance of trade, the
dynamic characteristics of exchange rate and trade imports and ascertains the effect exchange rate on trade export. The method of
data collection was through secondary data. The data collected were regressed by simple regression model and analyzed by
ordinary least square (OLS) analytical method. Findings based on analysis showed that there is a significant relationship between
exchange rate and balance of trade. The study recommends export of primary products so as to attract foreign exchange inflows
and foreign investment while the economy should be geared towards production of multi-sectored tradable goods for foreign
exchange.
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