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Strategies for sustainability of rice-wheat cropping system

Aim of this study to finalize the Strategies for sustainability of rice-wheat cropping system for this purpose, five experiments
were carried out at University of Agriculture, Faisalabad and farmer's fields. In experiment |, determine the impact of sesbania
brown manuring in direct seeded aerobic rice, and rice residue mulch in zero tilled wheat on weed dynamics, soil health and
system productivity. Sesbania brown manuring improved total nitrogen, soil organic carbon and soil microbial biomass
carbon, which eventually improved the grain yield, water productivity and profitability of direct seeded aerobic rice. Wheat
seeds were soaked in aerated water (hydropriming) or solution of calcium chloride. After harvest of direct seeded aerobic and
puddled transplanted flooded rice crop, primed and non-primed wheat seeds were sown following zero tillage and plough
tilage. Improved stand establishment enhanced growth, grain yield, water productivity and profitability of wheat in zero tillage
systems. In this regard, osmopriming was the most effective. The third experiment was conducted at two experimental sites
(Nankana Sahib, Sheikhupura). At both sites, rice was grown both as direct seeded aerobic and puddled flooded
transplanted; followed by zero tillage and plough tillage wheat. Higher total nitrogen, soil organic carbon, soil microbial
biomass carbon and nitrogen were recorded in direct seeded aerobic rice than puddled flooded transplanted rice. However,

net benefits and water productivity were the maximum with direct seeded aerobic rice than puddled transplanted flooded rice.
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In experiment IV, the impact of no tillage and plough tillage, with or without wheat residue mulch on soil properties and
greenhouse gases emission were evaluated. Mulching reduced soil bulk density and improved total soil porosity. Lately,
interviewed the farmers from four districts (Nankana Sahib, Sheikhupura, Faisalabad, and Sialkot) to know their perceptions,
and problems about the conventional and conservation rice-wheat cropping systems. Majority of the farmers were facing the
problems of water and labor shortage. Most of the farmers didn't have access to zero tillage wheat drill due to which they are
not adopting it. As take home message, weed management in direct seeded aerobic rice through sesbhania brown manuring
followed by wheat planting with zero tillage using primed seeds may be opted to improve the productivity, profitability, soil
health, and to reduce the greenhouse gases emission from rice-wheat cropping system. Provision of conservation machinery
for rice and wheat planation at affordable rates, aided by on farm demonstration of weed management practices developed
for direct seeded aerobic rice and zero tillage wheat, through participatory research may help to improve the uptake of direct
seeded aerobic rice and zero tillage wheat. Long term no tillage reduced the greenhouse gases emission by improving soil

properties. However, mulching increased the greenhouse gases emission.
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Impact of salinity stress on eggplant growth
A study was planned to evaluate the response of eggplant against salt stress and on the basis of these responses,

eggplant genotypes were characterized into salt tolerant and salt sensitive genotypes. The other aspect of this
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study was to check the role of exogenously applied chitosan in salt stress alleviation. The results of the study
indicated that all the genotypes showed a significantly variable response under salt stress and were categorized
into salt tolerant and salt sensitive ones. Saadia was found salt tolerant, while Black Beauty was found most salt
sensitive genotype. Furthermore, chitosan @ 150 mg L-1 was found to be the best dose to alleviate the drastic
effects of salinity. It can be concluded from the research that by planting the salt tolerant genotypes, identified in
the research, better yield can be gained in salt affected fields. The application of chitosan @ 150 mg L-1 has also
proved effectiveness in yield improvement. Both these strategies when applied together could lead to a

breakthrough in eggplant production in salt affected regions.
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OPTIMAL POSTHARVEST HANDLING FOR CUT TUBEROSE SPIKES

A study was conducted at University of Agriculture, Faisalabad, in order to assess the present status of
postharvest handling practices being followed by the growers and stakeholders and to find out optimal postharvest
handling procedures for cut tuberose spikes and concluded that all postharvest handling practices currently used
by the stakeholders were not as per recommended international standards and also recommended that the cut
tuberose spikes should be harvested when lower buds are fully mature and have expanded but yet not opened for
distant markets, however, can be harvested with 2-3 lower florets for local markets. Moreover, spikes should be
pulsed at farm level with 10% sucrose plus 50 mg L-1 salicylic acid for 24 h before marketing. During glut period,
cut tuberose spikes may be stored at 4+20C in dark by placing cut ends of the spikes in buckets containing water.
Cut spikes should be wrapped in polythene sleeves alone or may be packed in floral boxes lined with polythene
sheet for transportation to the distant markets or for dry storage at 4+20C. Distilled, de-ionized or reverse osmosis
water should be used by the stakeholders during handling of cut tuberose spikes instead of local tap water in order
to keep them fresh for longer periods. Retailers and end users should use 2% sucrose along with 50 mg L-1

salicylic acid in the vase solutions to extend the postharvest longevity and maintain quality of cut tuberose spikes.
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Impact of Bt-cotton on soil microbiological activities
Cotton is an important cash crop grown in most of the areas of Punjab and Sindh. The major part of economy of the country
depends upon cotton based industries. Cotton boll worms are the major pest, which rigorously reduce the yield of cotton.
Bt-cotton was developed to reduce heavy reliance on pesticides. In order to assess the effects of Bt-cotton on rhizosphere
microbial community and its functions, field survey study in cotton belt districts (Multan, Lodhran and Bahawalpur) was
planned. Results revealed that Bt-cotton had no adverse impact on rhizosphere microbial community and its functions.
Maximum bacterial population with higher enzymatic activities observed in Bt-cotton rhizosphere, and enhanced nutrients
mobilization and availability as compared to non-Bt cotton. The results of survey study provided the base line information, on
the basis of these informations further multi-location experiments were conducted to verify the correlated facts and to
invalidate the biasness of farmers. Four field experiments were conducted at CCRI-Multan, Kot Lal Shah, Naseer Pur and
CRS-BWP. Four varieties CIM-602, CIM-599 (Bt) and CIM-591, CIM-573 (non-Bt) were used at all location with same inputs
and management practices. At the time of maximum opened bolls, cotton plants were carefully uprooted from the fields and
soil adhering to the roots was separated and stored in sealable plastic bags. Results revealed that bacterial population and
microbiological activities were improved at all four locations in Bt-varieties rhizosphere as compared to non-Bt. Bt-cotton
varieties were more efficient in physiological functioning as compared to non-Bt varieties. Photosynthetic rate, transpiration
rate, stomatal conductance and water use efficiency observed 42, 23, 31 and 29% higher respectively in Bt-varieties

comparative to non-Bt cotton at all locations.
& ° o .
&'/'WLU)’U’)JJJ
APhiafrsiesbi g Epupizof o FesEy
n,sLzU'Vu:/uz»Ju?LwL,{/;Ju'u:ug/:mgq/tgtm»K:)KJ@;;JWLJ&Lug;?.{;y'éuiwdfé;gr’d‘fﬁaﬂau:.wg/

J& ILL(;((«{}:LL,;‘U}Q’]{( K&'f}/?/}'d*@’}ruf@f% (f‘/cppu";/,,)U'JJ&-%&ﬂo}&]q?ﬂld/é_/(‘jfu?b)u'uﬁJg;‘»f"d/u{/'fd/»_%p
SFIEL T SUB TS I S I e Sy e 1 L e pli e S £ | G e GBI UR I s il

55



220196 52 el 545 Al

Sl fuie §rivtemnfoc vuldd £ oStz um3ebuilbigt L £ up Ges iUt eoto S S S s d i i
d:%uf%;’/K//éutfm_uglg;&gLué_n@t;;ug;?&;L/;}KJJgui‘u}wLuug;?&ﬁ.@y’éu%dﬁ’;n&/ﬂu&
Yol St eSS DR G TIL S e P T o P 2 s S 1 L g 5K Tt

RN G VS Or Y ST b L B S L G YL B b Uy L WATAE 1

Heavy metals contamination threatening our life

A research study was conducted to determine the effect of Cd, Pb and Zn on the growth of spinach. The metals
contaminated spinach was fed to the test animals and their bioassimilation in the body was investigated to get an
idea of their toxicity for humans being. The pot (wire house) and field experiments were conducted to monitor the
effect of environmental conditions on difference in uptake of Cd, Pb and Zn in spinach. Both experiments were
started at the same time to compare the metal concentrations in the leaves of spinach. The metal concentrations
decreased in the field experiment and the highest concentration of metals under study was found in pots and the
lowest in the field plots. Spinach in the field plots was cultivated to get an idea of metal contamination and give
guideline with respect to farmer's field condition. The contamination of metals in field conditions was also many
times above the WHO permissible limits. Application of phosphorus decreased the concentration of these metals
in the leaves of spinach. Shoot and root fresh matter yield reduced with the increase of heavy metals but the
application of phosphorus increased fresh matter yields and ultimately decreased the uptake of these metals. The
results of these experiments showed that spinach grown on metal contaminated soil in the peri-urban areas of
Faisalabad should be consumed with care because spinach has the tendency to accumulate higher concentration
of these metals in its edible parts. However, amendment like phosphate treatment or other interacting ion like Zn
can reduce the uptake of metals and therefore contributes to safe food production on metal contaminated soils.
The report concludes that there is a dire need to control the contamination of leafy vegetables like spinach by
creating awareness among the farming community. There is a need of policy making at government level with
respect to the implementation of environment laws to overcome the problem of these toxic metal contamination

and ensure safe food production..
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Fractionation and characterization of essential oil components from selected medicinal plants

The plant kingdom has served as unlimited valuable source of drugs, added substances, oils, gums, colouring and
seasoning specialists from time immemorial (Parikh et al., 2006). Very nearly 80% populaces in creating nations
use therapeutic plants and herbs bringing on extraordinary effect in the lives of individuals, in this manner the
World Health Organization gave 27 centres, out of 915 working centres together around the world, for customary
medicines (Aiyegoro & Okoh, 2009; Denyer et al., 2008). At present, approximately 3000 key essential oils are
known, 300 of which are particularly important commercially for the pharmaceutical, aroma, food, agronomic,
cosmetic, and sterile industries (Bakkali et al., 2008). The increasing significance of essential oils in various areas
of human activities including pharmaceutical, cosmetic, perfumery, aromatherapy, drinks and food industry has
produced a great demand for appropriate method of analysis of essential oils. Vital oil investigation in a general
sense had one specialized objective: to accomplish the most ideal separation execution by utilizing the best,
accessible technology of the day. The outcome accomplished from this might then be utilized to answer the
research or mechanical analysis questions which required the examination. This might be for similar purposes,
where one oil is appeared differently in relation to other (s) for quality control or examination of contaminated, to
find new compound, or to portray the synthetic classes of components present (Marriott et al., 2001). The accurate
separation analytical methods (fractional distillation, column chromatography, thin-layer chromatography and gas
chromatography) are to be utilized to separate pure mixtures of one or more of the major components present in
the essential oil tested sample (Shah et al., 1992). The research work on three medicinal plants Eucalyptus
citriodara (Lamon Scented gum), citrus raticulata Blanco (kinnow) and Ocimum basilicum (Basil) of Myrtaceae,
Rutaceae and Lamiaceae families, respectively to determine the yield and chemical composition of the pure
essential oils as well as different fractions of these oils obtained by vacuum fractional distillation and flash
chromatography. Moreover, the pure essential oils as well as the fractions obtained by the fractional distillation
method were evaluated for their antioxidant, cytotoxic and antimicrobial activities. Efforts were also made to
appraise the effect of extraction techniques and extraction temperature on yield and chemical composition of
essential oils. A better yield and high quality essential oil was obtained by supercritical fluid extraction as compared
to traditional techniques. Comparatively steam distillation gave good yield than hydro distillation. GC-MS analysis
showed that Eucalyptus Citriodora essential was a rich source of citronellal and cironellol. Citrus had high contents
of limonene and basil was found to be high source of Linalool, Eucalyptol and Eugenol. The extracted essential oil

and fractions showed very good antioxidant, antimicrobial and radical scavenging activities. The isolation of
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bioactive components in this study is suggested for further purification and used in functional foods and
neutraceutics. Studies should also be done in order to evaluate the practical effectiveness of E.citriodora,
C.reticulata and O.basilicum essential oils using specific medicinal substrates under local environmental and

storage conditions.
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Antimicrobial activity of cationic peptides from Solanum lycopersicum
Current project was aimed to identify the cationic antimicrobial peptides from Solanum lycopersicum (tomato) in response to
salt stress. Three glycophytes (S. lycopersicum, Silibum marianum and Mentha piperita) were grown in soil in a green house.
The plants were transplanted and subjected to saline stress of 100 and 200 mM NaCl. The effect of salt (100 and 200 mM)
was examined for two growth parameters, height and leaf number. Analysis of variance (ANOVA) between the means of all
the plant's growth parameters asserted no significant difference between the control and salt-treated plants. The tomato
plants were remained healthy and had shown adaptation to stressed environment with good number of leaves and height
but, M. piperita had developed brown spots (in the absence of saline stress). Current study concluded that abiotic stress is a
potential strategy to elicit defense mechanisms in plants, as the glycophytes under the study had shown salt tolerance to a
certain limit. Tomato plants conferred resistance to salt stress and conceived antimicrobial potential and intimated the
possession of defense sentinels. Top-down proteomics had provided information for the sequencing and characterization of
peptides. The identified cationic peptide families including defensins/defensin like proteins, thaumatin/thaumatin like proteins,

fabatin and cyclopeptides has potentiated tomato as model therapeutic plant against fungal and cancerous ailments.
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Antiglycation and Antioxidant Activities of Some Desert Plants

In the current project, desert plants (Cymbopogon jawarancusa, Prosopis cineraria, Cleome brachycarpa vahl. ex. DC,
Fagonia indica, Dipterygium glaucum and Boerhavia repens) were selected due to their less explored nature. They were
collected from Cholistan and their phytochemical secreening was done and aqueous as well as methanolic extracts were
determined for glycation level and antioxidant activities in vitro after initial screening. The plants were reported for large
amounts of saponins alkaloids and steroids except C. brachycarpa which showed relatively low amount of tanins and
alkaloids while P. cineraria and C. jawarancusa had rich flavonoid contents. It was further confirmed when plant extract were
quantitatively determined for crude percentage of alkaloids, flavonoids and saponins. Maximum amount of alkaloids was
shown by C. jawarancusa (5.40£0.31) % and minimum by P. cineraria (1.36+0.09) % whereas P. cineraria exhibited greatest
amount of flavonoids (5.56+0.09) % and were not detectable in D. glaucum. Saponins were reported maximum for F. indica
(21.90+0.06) % and minimum for B. repens. Yield (%) from aqueous extract of different plants varied ranging from10.90+0.03
for D. glaucum with maximum yield to 3.61+0.02 for P. cineraria with minimum yield and opposite response was obtained for
methanolic extract where P. cineraria was reported for highest yield (14.78+0.10) and minimum for D. glaucum (3.07+0.04 ).
Moreover all plants were tested for whole plant extract whereas leave extract of P. cineraria was used and found to be active

as antioxidant and antiglycation agent.
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Genetic Polymorphism of UDP-glucuronosyltransferase (UGT1A and UGT2B) in local population
UDP-glucuronosyltransferase is a microsomal enzyme carrying the glucuronidation of several exogenous (different
carcinogens as well as drugs) and endogenous compounds (billirubin; break down product of heame, hormones).
Glucuronidation is a primary reaction for the removal of countless substrates and drug compounds. The genetic
variations in UGT enzyme lead to its changed regulation and expression. Paracetamol and aspirin drugs are
primarily metabolized by UDP-glucuronosyltransferase enzyme into their glucuronide metabolites. The
categorization of glucuronidation phenotype for paracetamol in all healthy volunteers (n=109) displayed that 57%
(54.24% male and 60% female) and 34% (38.98% male and 32% female) of the under study population had fast
and intermediate glucuronidation, respectively whereas 7% (6.78% male and 8% female) of the population was
categorized as slow glucuronidators. Similarly, the classification of glucuronidation phenotype for aspirin in healthy
male and female volunteers illustrated that 45% (44.07% male and 46% female) of the population was fast and
46% (45.76% male and 46% female) of the population had intermediate glucuronidation and at the same time 9%
(10.17% male and 8% female) of the population was categorized as slow glucuronidator. The people possessing
homozygous wild type allele of UGT1A and UGT2B genes metabolize drugs rapidly and those having homozygous
variant alleles metabolize paracetamol and aspirin slowly. Thus, these slow metabolizers have reduced function of
UDP-glucuronosyltransferase enzyme. Consequently, the population showed trimodal distribution both
phenotypically and genotypically. The UGT1Al, UGT1A6 and UGT2B15 genes encoding
UDP-glucuronosyltransferase enzyme showed good to moderate concordance with paracetamol and aspirin

phenotypes.
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Plant proteomics: a valuable approach to find side effect free drugs

In this study, medicinal plants were explored to find novel peptide/protein based drugs with no or negligible side

effects by proteomic approaches. Plants synthesize biologically active peptides/proteins constitutively (innate

immunity) as well as under stressful conditions (differential expression). Hence, both differentially and constitutively
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expressed proteins and peptides were evaluated by using bottom-up proteomics and top-down proteomics,
respectively. Significant results proved that the biological potential was due to the presence of bioactive
peptides/proteins, as the activities were almost abolished after proteinase K treatment. Out of 401 resolved spots
on 2D DIGE, 56 were differentially expressed with a p value of ? 0.05, |fold| > 2. Mass spectrometry of these spots
revealed a range of differentially expressed proteins from which 15 up-regulated and 7 down-regulated were
investigated in this study. After structural and functional characterization, these biologically active peptides/proteins

may be used in drug development.
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ANTHRACNOSE OF CHILLIES AND ITS MANAGEMENT

Anthracnose is a common disease of chillies which becoming serious threat to crop production. Disease free seed
is the first line of defence against anthracnose. Avoid planting infected seed/ seedlings that may potentially
carrying anthracnose pathogen, as it is the primary way in spread of disease from season to season. Always
purchase seed material from registered and reputable suppliers. Inspect the seed prior to nursery preparation. The
discarded seed should be bagged, buried or otherwise disposed off. Chilli cultivars which are truly resistant to
pathogen are skyline-1, skyline-2, P-6, Talhari and Sanam. Cultivation of these varieties should be encouraged
and Golapeshawari and Longi should be avoided because these are highly susceptible to anthracnose disease.
Agronomic practices including preparation of land, sanitation of seed, recommended seed rate, proper plant to
plant and row to row distance, number of irrigations and doses of fertilizers should be applied according to the
recommendations provided by Agriculture Department. These fungicide to be effective, fungicides must be applied
throughout the growing season. Follow the manufacturer instructions when applying fungicides. Among fungicides,
Carbanazium is found to be very effective so its application should be encouraged. Salicylic acid, Potassium
monophosphate and Potassium diphosphate should be applied before the initiation of the flowering stage as these

plant growth activator enhance host resistance against disease. Always apply nutrients in balanced and adequate
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amount as recommended by the expert. It is often seen that excess use of nitrogen based fertilizer favours

anthracnose development in some cases.
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Monitoring and Management strategies for Bacterial leaf blight (BLB) disease of rice in Punjab, Pakistan
The rice crop is affected from more than 76 diseases, among which Bacterial leaf blight (BLB), incited by
Xanthomonas oryzae pv. oryzae (Xo00) is incurring significant yield losses in Asia, including Pakistan. In the present
study, 19 major rice-growing districts of Punjab were surveyed in 2009, 2010, 2012 and 2013 and infected rice leaf
samples were collected for the Xoo isolation. The incidence of BLB disease was recorded maximum in major
Basmati rice growing districts i.e., Hafizabad, Gujranwala and Sheikhupura followed by Mandi Bahauddin during
the four years. The maximum disease severity was observed in Hafizabad, Sheikhupura, Gujranwala and Sialkot
followed by Nankana. The 300 Xoo isolates was confirmed through colony morphology, biochemical tests and
pathogenicity on IR-24 (a highly susceptible rice line from IRRI, Philippines). The effect of plant defense activators
was studied in inducing the resistance in rice against BLB disease for the two years. In this connection, six
resistance inducing chemicals (Salicylic acid, Bion, K2HPO4, Ascorbic Acid, 5% w/v plant extracts of neem and

mango were applied exogenously on two rice commercial varieties, The SA was the most effective in this concern
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and reduced the disease 42.37% and 24.44% in Basmati Super and Basmati 515, respectively. The Bion reduced
the leaf lesion length, 40.78% and 23.40%, in each variety. KZHPO4 and Ascorbic Acid were found least effective.
The present study indicates that Salicylic acid and Bion can be used in the field as a means of protection against
BLB disease as well as to decrease the use of expensive and toxic chemicals/antibiotics.lIt is concluded that host
plant resistance against BLB disease is one of the best strategies for sustainable management of this disease. On
the other way, by the application of safe and environment friendly chemicals in inducing defense mechanism in
rice crop, we not only can save the money expend on purchase of toxic chemicals/antibiotics but can save our

environment as well.
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Nutraceutic worth of turmeric: A prefatory outlook

Nowadays, reliance on hypercaloric foods and deskbound lifestyle are responsible for escalated prevalence of
lifestyle related disorders like hyperlipidemia, coronary heart diseases, etc. To avert the current scenario, the
health conscious consumers are looking for such food options that are disease preventable beyond basic nutrition.
Considering the upcoming trends, the scientific fraternity seems interested in exploring functional ingredients of
plants owing to their higher acceptability, low cost and safe nature. Moreover, the nutritional security amongst the
developed economies is relying on revitalization of designer foods over conventional edibles. The designer foods
are tailored via nutrification of phytoceutics that contribute to improve health by strengthening endogenous
antioxidant status. Alongside, such foods are also well acknowledged for their therapeutic benefits under various
pathological conditions. Numerous evidences have enlightened the affirmative participation of spices in improving
physiological functionality. Amongst, turmeric is one of the important herbs i.e. widely used as spice, culinary
additive, medicine, condiment, dye and cosmetic product. Turmeric (Curcuma longa L.) is a perennial rhizomatous
herb that belongs to Zingiberaceae family. It is originated from India and now widely cultivated in tropical and
subtropical regions of the world. Though, Pakistan is the second largest producer of turmeric still it's per acre yield

and quality is pathetically low. Its biologically active compounds include curcuminoids (curcumin I, Il & Ill);
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accounting up to 3-4% of turmeric rhizome and responsible to impart orange yellow tint. It possesses significant
potential to protect against various chronic ailments especially cardiovascular diseases, inflammation and
diabetes. Cardiovascular diseases often occur in association with various metabolic syndromes including neurotic
alterations, dyslipidemia, hepatic steatosis, obesity and insulin resistance hence considered as the major risk factor
for high morbidity and mortality rate. Several studies have linked curcumin with cholesterol and triacylglycerol
lowering potential. Additionally, it enhances cholesterol fecal excretion and induces genetic modifications for
cholesterol homeostasis. Diabetes mellitus has become one of the most common endocrine dysfunction amongst
the developed as well as developing countries. The side-effects associated with anti-diabetic drugs have diverted
their consumers towards herbal formulations. In this context, curcumin possesses insulin sensitizing affects due to
its peroxisome proliferator-activated receptor gamma (PPAR-?) ligand binding activity i.e. responsible to enhance
transcription of several insulin responsive genes. Keeping in view the aforementioned facts, the present project
was designed to evaluate the restorative potential of turmeric and its bioactive moieties against hyperlipidemia.
The provision of curcumin supplemented diet caused significant reduction in serum cholesterol, LDL and
triglycerides in normal (5.42, 7.25 and 3.17%) & hypercholesterolemic (12.81, 15.42 and 9.38%) studies,
respectively. In addition, HDL explicated significant rise in hyperlipidemic rats whereas, non-momentous increment
was noticed in normal rats. Likewise, curcumin based diets presented pronounced decrement in serum glucose
concentration in response to enhanced insulin secretion. Conclusively, curcumin based designer food has proved

its nutraceutic worth to attenuate lifestyle related disorders.
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"Development, nutritional evaluation and shelf life optimization of date-fructose biscuit bar"

The main attraction of bisculit is its variety, convenience and long shelf life. However, they are specifically high in
sugars, and lack healthy amino acid profile, which make them unhealthy. With the changing in life style of a
community, the demand of these snacks is increased. In Pakistan, biscuits are commonly consumed by children

and people of all age groups as a popular snack. Keeping in view the popularity and other benefits of biscuits,
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Date-Fructose Biscuit Bar (DFBB) was prepared, as a healthy and nutritious food for people of all age groups using
locally available raw materials. To avoid or minimize the health risks associated with consumption of table sugar
(Sucrose) which is dense source of calories, sugars extracted from dates were utilized. In recipe, sucrose was
replaced with date fructose sugar in different levels for the preparation of DFBB. Invert sugars are important for
diabetics who cannot tolerate sucrose; where as the human body immediately absorbs the invert sugars in dates
without being subjected to the digestion that ordinary sugars undergo. Fructose is sweetest natural sugar,
sweetness index 1.3-2 times higher than that of sucrose. Instead of synthetic antioxidants (BHA, BHT etc.), peanut
peel extract (Moong phalli peel extract) and withania coagulans berries extract (Paneer dodi) having appreciable
amounts of phenolic compounds, were used as the antioxidants in different levels to increase the shelf-life of
DFBB. The date fructose biscuit bars containing 15% Indian vetch protein isolate, 15% date fructose and 0.5% of
peanut peel and withaniacoagulans optimized levels of extracts were proved as the best biscuit bars having good

sensory qualities and could be stored for 90 days.
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Training needs of farmers for quality wheat seed production

Current study reveals that a large majority of the farmers was owner cultivators and was not dependent on
agriculture only as their source of income. A large majority of the respondents had no knowledge about the class
of seed used for seed production as well as had no idea whether or not they had used the approved variety for
seed production. An overwhelming majority (95.0%) of the respondents had used their own seed source for seed
production. About 38% of the respondents had obtained seed from seed dealers but to a very low level. Research
centers were considered as more authentic and effective seed sources than other sources as they had provided
certified seed having better potential. The research stations had been used as a source of seed by only 1.7%
respondents. None of the respondents was found using seed from Punjab Seed Corporation, which is a well
reputed seed company. Infact the wheat seed growers should utilize authentic sources of seed which are providing

quality wheat seed to the farmers. The agricultural universities should make arrangements for the dissemination of
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wheat seed production technologies through their outreach programmes and also develop short courses for the
training of wheat seed growers with special focus on the identified weak areas like sources of quality seed, purity
of seed, insect/pests control, seed germination, line spacing, seed depth, isolation distance, seed grading,
roughing, use of farm machinery, harvesting and threshing of seed crop. The Institute of Agri. Ext. and Rural
Development, University of Agriculture, Faisalabad may plan and conduct research projects to assess the training
needs of wheat seed growers in other districts of the province on a larger scale preferably funded by some funding

agency.
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An Identification and Prioritization of Training Needs of Agricultural Extension
Personnel Working in the Punjab, Pakistan
Survey study indicates that on an average agriculture officers were about 38.64 years old, having 10.13 years of
working experience in the field of agriculture extension. Majority of the AOs (90.2%) possessed master's degree in
agriculture. Majority of the agriculture officers (76.4%) had farming family background and 38.6% agriculture

officers had a more than 10 years of service and 40.6% had personal farming experience. Whereas, 34.9% of the
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agriculture officers did not had any personal farming experience. It was found that majority of the agriculture
officers (88.2%) had received different on-job trainings and about 59.9% had attended refresher courses during the
job. It was also concluded that majority of the respondents 65.6% had received less than five trainings during their
whole service period. This indicated the inadequate facilities for in-service training for agriculture officers. Majority
of the trainings (52.8%) had the duration of 1-10 days, which is very short period of time to improve the skills of the
agriculture officers. It was also found that the respondents with low age, less education, non-forming family
background, shorter service length, and less farming experience required more in-service training in the category
of technical competencies to perform their job more effectively and efficiently. It was concluded that all the included
demographic attributes were positively associated with the competency means. The respondents with high age,
high education, longer service length, farming family background and personal farming experience required less

training in planning for agriculture extension program.
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Scope of High Input Feeding System: An Alternative System for Fattening the Beetal Goats

Sixteen kids of Beetal breed having age 180 (x10) days age and 17(+£2) kg were selected for this study. Fattening
ration was formulated and used in two physical forms i.e. mash or pellets. The both rations were iso-caloric and
iso-nitrogenous. While they were further divided in two categories with presence or absence of live yeast
(Saccharomyces cerevisiae). Average daily gain showed the interaction effects of both the treatments whereas it
was found that pellets form of feed supplemented with yeast culture showed the best performance (77.50 gm/day)
followed by mash without yeast (61.56 gm/day). However, the animals fed on the mash form showed overall lower
ADG performance. High input feeding system results in better growth performance in goats as compared to low
input feeding system. There was non-significant (P>0.05) effect of treatments on the sensory panel score about
color, chewability, flavor, tenderness and overall acceptability of the cooked meat. It is concluded from third
experiment that sex and castration affected the growth in kids while the carcass traits were not affected. The age
of castration need consideration in Beetal kids because castration at early age adversely affected the growth of

kids in this study.
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