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Breeding insects resistant cotton

The heavy use of insecticides/pesticides is responsible for deterioration of environment as the fumes/vapours of these
pesticides (hydrocarbon) cause air pollution. Over head irrigation including rain water wash these chemical from plant body
and percolate into the earth to pollute underground water. Insecticides spray is also causing health problems (skin cancer,
throat cancers, disorders of respiratory track etc. Now consensus has developed among the scientists that application of
pesticides is neither affordable nor a durable remedy of the problem. Insect pests resistant Bt cotton has been developed
but it is only resistant to insects which damage boll. This cotton is not resistant to those insects which suck the juice of leaf.
These insects include whit fly, jassid, aphid etc., It has been investigated in our study and some earlier reports also show that
cotton plant with okra type leaf, red colour cotton and those which have narrow flower and boll bracts have lower attack of
insect pests. We have conducted genetic analysis of cotton with these traits. On the basis of this analysis cotton varieties
with these traits may be developed which would be resistant to insect pests.
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Effectiveness of Biosurfactant-producing Bacteria in Bioremediation of Phenanthrene Contaminated Soil

Aim of this study was to investigate the effectiveness of biosurfactants and bacteria having capability to produce
biosurfactant in the bioremediation of three different textured soils contaminated with PHE. For this purpose, efficient
biosurfactant-producing bacteria were isolated from soil contaminated with crude oil. Out of 37 isolates, the isolate FKOD36
which was later identified as Klebsiella sp. FKOD36 showed the maximum reduction in surface tension upto 35.15 dyne/cm
with an emulsification index of 66.7% and oil displacement activity of 3.7 mm. It was concluded biosurfactants could be
highly effective at promoting PHE bioremediation in different textured soils and slurry systems. However, selection of
appropriate biochar and biosurfactants is critical to mitigate PAHs associated soil pollution.
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Physiological and Biochemical Responses of Wheat (Triticum aestivum L.) to Boron under Saline Conditions
High levels of boron (B) and salinity are a serious constraint to crop production around the world. Regarding
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Pakistani conditions, wheat genotype i.e., SARC-l was proved as most promising one under saline and B toxic conditions and
can be directly used by farmers or can be used for the development of more salinity and B tolerant wheat genotypes by the
breeders. On the basis of this study it can be concluded that salinity and B toxicity showed antagonistic relationships for
their effects on wheat growth, yield, physiological and biochemical responses. The highly tolerant and low B accumulating
wheat genotype can be a better option for normal and salt-affected B-toxic conditions.
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Performance of Soybean (Glycine max L.) under Saline Condition with Exogenous Application of Potassium

Soybean is one of the most important oil seed crops that is multi-dimensional in its uses as it contains the best quality
protein due to which it is called "the meat that is grown on plant”. Aims of present research was to study morphological,
physiological and biochemical attributes of soybean under saline conditions with and without the application of potassium.
Five studies were conducted: two solution culture (Hydroponic), two pot experiments and one genomic study. Results
discovered that plant growth, water relations, chlorophyll contents, antioxidant enzymes and photosynthetic parameters of
all soybean genotypes decreased under salinity stress. But salt tolerant soybean genotypes showed significantly improved
plant growth relative to salt sensitive soybean genotypes. Potassium application significantly relieves the harmful effects of
salinity by improving plant morphological, physiological attributes, and enhancing antioxidant enzymes activities. The results
confirmed that application of potassium have positive effect on the growth, yield, protein and oil quality of soybean
genotypes under saline condition.
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Production of bell pepper in salt affected areas of Pakistan
In Pakistan, bell pepper locally known as "Shimla mirch™ belongs to Solanaceae (night shade) family and it is a popular
and widely consumed. Its production is affected by high salinity levels in Sindh and Punjab. Bell pepper is highly sensitive to
salinity, especially during the seedling stage. A comprehensive study was carried out in University of Agriculture, Faisalabad
to investigate harmful effects of salinity and its mitigation by use of spermidine and calcium. Finally, it is concluded that
exogenous application of Spd and Ca is a significant approach to mitigate the deleterious effects of salinity and can be
utilized on marginal saline lands to uplift the growth and yield potential of crops grown on these saline lands.
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Influence of salinity on chilli plant growth
Salinity is a major abiotic stress that affects the natural productivity of the soil and causes significant crop loss
worldwide. Salinity is caused due to environmental factors and poor management practices. There are different factors such
as low precipitation, high surface evaporation, weathering of rocks, saline water usage for irrigation and poor cultural
practices by which salinity is elevating day by day and reducing the growth of plants. Due to salinity chillies production has
been reduced (78.3%) in Sindh and Punjab, the leading production areas. Plant growth and yield is badly exaggerated by
nature's wrath in the form of several biotic and abiotic stresses. Different crops have danger from different microorganisms
such as viruses, bacteria and fungi as well as from herbivores. These circumstances are hurdle in high yielding of plants and

decrease the genetic potential of plants by making them weak. In fact, the sustainability of agricultural industry is
threatened by these stresses.
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Genetic diversity and Population structure of Pakistani date palm

Morphometric traits proved useful tools for date palm germplasm discrimination across all the 82 accessions collected
from 10 different geographically distant locations of Pakistan. In this study the average coefficient of variance was 72.39%,
which indicates the strength and potential of the collected germplasm. Genetic structure provides two pools within
Pakistani date palm genetic resources; 1) Muzafargarh, Rahim Yar Khan and Bhakkar and 2) rest of the country. In a global
scenario, Pakistani genepool is closer to Middle East. So, there could be a future line of work to include Iranian and Egyptian
missing samples for a broader picture of regional date palm structure and gene flow. Along with this, there is a need to
explore the missing part of Pakistan (Miri Qalat, Bolan and along the Nehang river) which is assumed as one of the oldest
place having date palm groves. Furthermore, future research may be on application of GBS in selection of improved date
palm varieties for cultivation. In fact, genotyping by sequencing provides opportunity to find thousands of new markers in
hundereds of offsprings and can be used for sex determination and constructing genetic map on genome structure
conservarion. With this, traditional breeding program take several years. In contrast, GBS can be an ultimate marker assisted
selection tool for breeding programs and varietal improvement of date palm.
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Enhancement of Nutritional Quality and Stability of Broiler meat Through Dietary
Strategy of Manipulation of Feed Ingredient

Nutrition has great impact on the recovery of life style related disorder. In this regards meat is considered as nutrient
dense food. To full fill the demand of protein poultry meat is a major contributing source of feed from animal origin. The
present research was conducted to enhance the nutrition proficiency of broiler meat through dietary strategy. Broiler birds
were supplemented feed with extruded flaxseed locally known as Alsi. Human subjects were provide 100g meat on daily
basis and blood samples were drawn after 12 hour fasting condition in a tube at o days and 28 days of meat consumption.
Blood serum analysis was completed by point the total cholesterol, high density lipoproteins, low density lipoprotein,
triglycerides and antioxidant stress biomarkers. The results of present study reflected that a diet based therapy is a best
strategy to overcome the nutritional deficiency disorder.
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MULTIGRAIN SOURDOUGH BREAD AND ITS HEALTH RAMIFICATION

Malnutrition is a major health concern in Pakistan and other developing countries. The nutritional status and health of
individuals is badly affected by poor food choices and restricted diet. Development of food products with high nutritional
quality is indispensable to meet the emerging trend of functional foods and combating the menace of malnutrition. In
conclusion, the promising health potential of multigrain sourdough bread can offer a perspective to reduce the risk of
disorders associated with malnutrition. The benefits of sourdough incorporation in the bread production demand that
sourdough technology should be used on commercial scale for the production of breads for health conscious consumers in
Pakistan. The breads prepared from sourdough should be included in the dietary plan to reduce the incidence of deficiency
diseases through the improvement of essential amino acids profile and minerals absorption.
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Fenugreek; Natures remedy against life style related disorders

Fenugreek (Trigonella foenum-graecum) locally known as methi, a member of legume family originated from Asia and
Southeastern Europe but presently it is ubiquitous in Pakistan, India, Egypt and many other countries of the world. The
chemical analysis of fenugreek leaves and seeds revealed that these are rich source of protein, fiber and minerals and is being
used as medicinal plant. It contains lysine & L-tryptophan rich proteins, mucilaginous fiber and other important chemical
constituents like coumarin, saponins, sapogenins, fenugreekine, phytic acid, nicotinic acid, scopoletin & trigonelline, which are
supposed to be for many of its beneficial health effects for cardiac complications, hypertension, diabetes, cancer and other
medical complications. It has both hypoglycemic and hypocholesterolemic effects and ingestion of fenugreek found non-toxic
effects in both rat and human studies. It was concluded that from nutritional and health point of view, fenugreek
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leaves and seeds are rich source of minerals and phytochemicals. The incorporation in diet through appropriate processing
procedures could bring numerous benefits with special reference to micronutrient malnutrition prevailing in the country.
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Insect Growth Regulators for the Management of Insect Pests of Stored Grains

Storage of cereals and their products is a vital part of post-harvest operations, through which food commodities passes
from its way from farmer field to the ultimately consumer. Among various stored grain insect pests, khapra beetle and red
flour beetle are pests of economic importance because they feed on a wide range of stored cereals and their products.
Following are the outcomes of all the experiments;
o] In term of weight loss, wheat is the most susceptible than rice and maize.
o0  All the testes IGRs exhibited remarkable potential as grain protectant.
o] Bioactivities of IGRs were found to be dose and exposure period dependent.
o] JHAs (pyriproxyfen) are not best option because they may produce super larvae which cause more loss. Their
application to the late instar larvae may results in pupal adult intermediates. They are not very effective against adult stage.
o] Ecdysone agonists (methoxyfenozide and tebufenozoide) are on second place in term of their effectiveness after CSls.
o] Final recommendation are for CSls (flufenoxuron, lufenuron and triflumeron), they are most effective against most of
the stages of test insects.
o] All the IGRs are more persistence and effective when applied on wheat, than on rice and maize
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Non-Target Effects of Insecticides and Genetically Modified Crop on Ecological Role of Collembolans in Cotton
Ecosystem of Punjab, Pakistan

Object of present study was to determine the effect of insecticides and Bt cotton on the abundance and ecological role
of Collembola. The strains of the bacterium Bacillus thuringiensis produce over 200 different Bt toxins, every one damaging
to different insects. Finally it was concluded that variation in the abundance of Collembola is primarily disturbed by the
application of insecticides in the cotton crop. The abiotic factors eventually affect the abundance of Collembola, although

effects of these factors are minor as compared to the effect of insecticides. Collembola, thus, can effectively be used as
bio-indicators of the change in the soil environment in arable land in Punjab, Pakistan.
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