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Foliar-applied boron and calcium improves drought stress tolerance in maize

Maize is an imperative world food crops and is the third most important cereal with the leading global production at 829

million tons annually. Drought is one of the key restrictions to the sustainable agricultural production around the globe,

especially arid and semi-arid regions of the world including Pakistan. It disturbs number of physiological processes within the

plant body. It generally prevents plant growth through water absorption, nutrient uptake and nutrient mobility in soil which

may involve buildup of mineral elements in plant tissues and therefore, alter various physiological and anti-oxidative plant

responses.  Soil application of B and Ca+2 is less efficient in calcareous, high pH, low organic matter soils and this problem

is further aggravated under water deficit conditions due to their reduced mobility from soil to roots by mass flow. Foliar spray

under such circumstances has been described to be equal or more effective by different researchers. A plant's complete

necessity for various nutrient elements may frequently be provided by one or two foliar sprays as quantities required are

small, rates of uptake are sufficient and plants respond quickly to nutrient spray, consequently, foliar application of nutrients

to growing crops will ensure improved crop nutrition at reproductive stages (anthesis and seed filling), which in turn may

result in improved crop yield.  The results of the present study suggest that drought stress brings considerable growth

inhibition through reduction in nutrient uptake and disturbance in gas exchange characteristics, water relations and

photosynthetic pigments by accelerating membrane damage and disproportioning antioxidant system as compared to normal

water supply. Considerably improved growth rate, water status, photosynthesis, pigment contents, osmolyte accumulation,

antioxidant activities as well as reduced membrane damage were found to be the key contributors to a stress-tolerant

genotype to thrive under limited-water supply. Moreover, plant growth, photosynthesis, water relations, pigment content,

osmoprotectant accumulation, antioxidant defense system, lipid peroxidation and final economic yield could be adjusted by

foliar B and Ca2+ supplies under water-deficit conditions. Thus, we suggest synergistic effect between B and Ca2+ and the
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hardening for drought tolerance by their optimum supplies should rather be pragmatic to a drought-sensitive cultivar under

drought stress to improve its potential to grow vigorously under drought-prone situations.
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Climate Change and Rice Production in Punjab

Two years field study was conducted in Faisalabad, Sheikhupura and Hafizabad districts during 2011 and 2012 for

collection of data on phenology, growth, yield and quality of fine rice. Cropping system model DSSAT was used to estimate

the impacts of climate change on fine rice productivity. Results showed that with delay in transplanting date the there is a

significantly decreased in number of fertile tillers per m2, kernels per panicle, spike length, 1000-kernel weight, total dry

matter and paddy yield. Transplanting dates also significantly affect the growth and development of crop. However, response

of cultivars were different among dates and locations. Late sown crop efficiently use radiation. It was observed that

Basmati-515 and Super Basmati were high quality cultivars at all location when transplanted at 2nd week of July. After

applying the package of adaptation strategy it was concluded that the Shaheen Basmati transplanted on 15th July showed

maximum adaptability in three districts (Faisalabad, Hafizabad, and Sheikhupura) with increase in mean yield of 12.31%,

13.03% and 11.96% respectively. At Sheikhupura Basmati-515 and Basmati-2000 transplanted on 15th July, at Faisalabad

Basmati-515 transplanted on first week of July and at Hafizabad Shaheen Basmati and Basmati-515 transplanted on 15 July

produced highest yield. Overall as concerned yield, showed that increase in mean yield upto 10.35%, 7.53% and 10.14%

was observed at Faisalabad, Hafizabad and Sheikhupura respectively. It is concluded that increase in Nitrogen (15%),

planting density (15%) while decrease in irrigation quantity (15 %) and 5 days earlier transplantation from recommended

(adaptation package), will be the best strategy to sustain the rice yield in collar tract of Punjab. 
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Rose cultivation under municipal wastewater

In Pakistan, the most important floricultural crops are rose, jasmeen, gladiolus, tuberose, carnation, iris, moraya,

narcissus, freesia, lilies, statice and gerbra. Among these crops; rose is first ranked high value floricultural crop. It is woody

perennial flowering plant which belongs to subfamily Rosoideae and family Rosaceae. Its genus Rosa encompasses more

than 200 species and 20,000 cultivars which are distributed globally. Rose is also a rich source of essential oil that is used in

perfumes, medicine and beauty creams. Cultivation of roses for the production of essential oil seems to be a viable option to

increase farmer`s income and foreign exchange for the country. There are four main species of roses that are grown for

essential oil production: top ranked is Rosa damascena which is extensively cultivated in Bulgaria (70-80%), China, Turkey,

Russia and India. Second one is Rosa centifolia, commonly grown in France, Egypt and Morocco. Later come Rosa

bourboniana and Rosa Gruss-an-Teplitz which were introduced in France and China respectively. In University of Agriculture

Faisalabad, Institute of Horticultural Sciences a study was planned to determine the performance of four scented and oil

bearing species of high value floricultural crop of roses under treated and untreated wastewater irrigation in peri-urban areas. 
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Entomopathogenic nematodes, a promising biocontrol agent

In Pakistan studies on distribution, isolation, biology, taxonomy and efficacy of entomopathogenic nematodes have
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been carried out during 1996-2004. Approximately 2000 soil samples were collected from different localities of Pakistan. So

far a total of four species have been identified. According to latest information a list of total 37 species of Steinernema and 9

species of Heterorhabditis is in record. The Pakistani species S. asiaticum classify under the carpocapsae group while S.

pakistanense comes under bicornatum group. Steinernematids and Heterorhabditis are obligate insect parasites with

associated bacterial symbionts, Xenorhabdus spp. and Photorhabdus spp., respectively. The infective juvenile stage of the

nematode remains in the soil until it can invade the body of a susceptible insect. After infection, the symbiotic bacteria are

released into the insect haemocoel, causing septicemia and death of the insect. Nematodes feed on the bacterial cells and

certain components of host tissues. Nematodes may pass through several generations in an individual insect. Once host

reserves are depleted, new generations of infective juveniles exit the cadaver. Almost all groups of entomopathogens are

reported to infect S. litura. Entomopathogenic nematodes as bioinsecticides are extra ordinarily lethal to many soil insect

pests.  They can kill insects within 24-48 hours with their symbiotic bacteria as compared to other biocontrol agents that

require long time period for such action.  These have the ability to search and kill their hosts present in different environments

and can penetrate the bark and pupation chambers. Bacteria inside cadaver retain their shape and do not putrefy. Antibiotics

are produced by symbiont bacteria. In field studies, different insect pests have been found susceptible with no adverse effect

against beneficial insects or other non-targets. The searching potential of entomopathogenic nematodes varies within

species thereby, affecting their efficacy in pest management strategies. Proteinaceous toxins produced by them can be used

as effective control measure. 
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USE OF NON-CONVENTIONAL APPROACHES FOR THE MANAGEMENT OF FUSARIUM WILT OF CHILLI

PEPPER

Fusarium wilt caused by Fusarium oxysporum f. sp. capsici is a potential threat in chilli growing areas of Pakistan,

causing 70-100% yield losses under conducive environmental conditions. Cholorosis, vascular discoloration and wilting are
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the characteristic symptoms of this disease. Carbon and nitrogen availability, temperature, pH, inoculum density, population

dynamics, time of infection and host range influences the development of symptoms. Similarly susceptible host, virulent

pathogen and environmental factors contribute towards the outbreak of disease. Use of resistant host is an appropriate and

outstanding method to diminish the incidence of soil borne diseases like Fusarium wilt of chilli. Furthermore, resistant

cultivars not only minimize the disease incidence but also avoid fungicide toxicity due to its application to the soil. Research

revealed that application of organic matter in soil helps in improving physical  (water holding capacity, aeration and nutrient

uptake) and chemical properties of soil which not only enhanced crop growth but also suppress soil borne pathogens like

Fusarium oxysporum. In the contemporary studies, cow and poultry manures were used as source of OM for management of

Fusarium wilt of chilli pepper. Both sources expressed significant results but cow manure showed pronounced results in

suppressing Fusarium oxysporum f, sp. capsici. Because OM not only boosts up growth rate but also increased rigidity of cell

wall and resistance of plant against soil borne pathogens. It has been observed that incidence of Fusarium was reduced 50 -

80 % through application of OM which suppressed Fusarium wilt disease by changing soil pH.
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Better production of sunflower through pyramiding: at world and Pakistan level

Sunflower is the most important oilseed crop which contributes about 32% of domestic oil production, while the share of

rapeseed and mustards including canola is 17% in the total domestic oil production. Sunflower is grown all over the world

due to its broad range of adaptability and high oil contents. Sunflower oil is exclusively used for cooking purpose and it has a

potential to bridge up the gap between the domestic demands and production of edible oil. The farmers are unable to obtain

better yield due to non-availability of quality seed, high cost and low adaptability of imported hybrids. All varieties and hybrids

of sunflower have their own unique characteristics and yield potential. Different hybrids are evolved for different regions

depending upon climatic conditions and soil type. Selection of appropriate hybrids is the key factor to get maximum yield.

There are two strategies to increase the yield in sunflower, either to use more land resources or develop local high yielding

better quality hybrids/cultivars. The best option to increase the production of sunflower is the latter strategy. Yield is a very

complex phenomenon and is controlled by a number of factors. These factors are scattered in various germplasm accessions
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which need to be gathered together in one accession.Gene pyramiding has been used as an effective approach to develop a

genotype/hybrid by stacking different genes controlling the economically important traits such as yield, quality and tolerance

to abiotic stresses There is a compelling need to enhance the production of edible oil on the basis of ever increasing human

population. 
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Inheritance of quantitative traits related to oil and yield in sunflower (Helianthus annuus L.) under normal

and drought conditions

Sunflower is an open-pollinated crop, hybrid breeding for improvement in its achene yield potential, oil content, and

quality is the way forward. In open pollinated crops, the variability is exploited for better heterosis. Information of general

combining ability (GCA) and specific combining ability (SCA) of inbred lines is necessary for exploitation of better heterosis. It

is observed by many scientists that the lines having maximum genetic dissimilarity will behave better in hybrid development

than the genetically similar lines. Two parents (A-10.8, G-60) showing 46.7% genetic dissimilarity by SSR marker. Therefore,

the lines A-10.8 and tester G-60 are best for further breeding program in the future, because these lines have potential for

the further development of a high yielder and local hybrid of sunflower. This cross also showed positive desired heterosis

over the mid for leaf area, number of achenes per head and achene yield per plant. The same cross had positive heterosis

over the better parents for head diameter, number of achene per head, achene weight per head, 100-achene weight and oil

contents. Most of the characters in the current study showed over dominance type of gene action and inbred lines were

showing desirable negative and positive heterosis, so the present material may be used for the development of hybrids,
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especially the line A-10.8, A-11 and tester G-60 followed by A-35 was showing positive heterosis for number of achene per

head, and achene weight per head. A-11 and A-35 could be the potential parents for early maturity and short duration crop.

RL-51 and C-10 were good general combiners for oil content. A-10.8 was consistent as good general combiner for achene

yield per plant in both non-stressed and stressed conditions. Hybrid B-2.8 × B-3 could be used as potential parent for early

maturing and short duration hybrid development. Hybrid A-10.8 × G-60 could be used as potential parents for short stature

and high yielding hybrid. Both the parents in this cross are also proved to be genetically most dissimilar. Moreover the results

of this study are preliminary one and more research is needed for conformity of the results with different replication and at

different locations.
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Biofortification of cereals with iron by manipulating soil pH in calcareous soil

It was reported that acidifying calcareous soil with elemental sulfur increased phytoavailability of Fe. Oxidation of

elemental sulfur not only decreases soil pH but also increases Fe bioavailability to plants. Decomposition of organic matter

releases organic acids that serve as chelates and increase Fe availability to plants by solubilizing the Fe in soil solution.

Previously food fortification, food diversification and supplementation have been used to cure malnutrition remedy. But all

these approaches are short term solutions and are complementary to each other. In this regard, biofortification is considered

as most sustainable and cost effective strategy. Thus, in high pH calcareous soil agronomic biofortification will be ineffective

unless soil pH was lower down. The major issue in calcareous soil is quick transformation of more soluble Fe compounds to

its less soluble oxides and hydroxides. In this study, a series of laboratory, pot and field experiments were conducted to

evaluate the effect of organic and inorganic fertilizers for Fe biofortification of cereals in sulfur amended low pH calcareous

soil. Results revealed that Fe application with biochar in sulfur amended low pH calcareous soil increased growth, yield and

Fe bioavailability in wheat, maize and rice grains, significantly, over control, in pot and field conditions. Rats model are most

frequently used for testing the effects of agents that are beneficial or potentially hazardous for humans. In our rat model

study, groups of rat fed with Fe biofortified rice grains, other than control, have positive effect on Fe deficiency anemia
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elimination. 
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Immobilization of Lignin Peroxidase from Schizophyllum commune IBL-06 for improving its properties 

The first objective of this research was to evaluate various protocols of enzyme. Immobilization in order to develop a more

practical method to measure the enzyme activity, stability and reusability of immobilized enzymes. For this, eight different

immobilization carriers (supports inert), including calcium alginate, chitosan, polyvinyl alcohol, gelatin, agarose, nylon

membrane and cross-linked enzyme aggregates were used to immobilize LiP. The main selection criterion for the evaluation

of the technical asset was the simplicity in the preparation, the robustness and effectiveness of enzyme loading. Although the

method of immobilization and the nature of the carrier support may be different for different enzymes according to their

industrial applications, as well as their request and the needs, but the purpose of the capital asset remains the same. From

the findings of the study it was concluded that extracellular Schizophyllum commune IBL-06 lignin peroxidase was

successfully immobilized on various immobilization support using glutaraldehyde as cross-linking agent. Immobilization of

lignin peroxidase enhanced optimum temperature, thermostabilty as well as optimum pH of the enzyme. Immobilization

improved the ability of LiP to decolorize reactive textile synthetic dyes and retained 36% of its original activity after 7th cycles

of repeated reuse in dye decolorization suggesting its effective and economic reusability in industrial batch operations. 
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Anticancer properties of Citrus pseudolimon essential oil

Cancer is an "old-age disease" that has an "age-old" history. Cancer is one disease that fits the paradigm that ''more we

know, less we understand its intricacies''. Cancer is referred as a generic term for more than 200 different diseases that can

affect any part of the body, and is characterized by the uncontrolled development and proliferation of normal healthy tissues

and multiplication of cells. Citrus crop is an ancient crop; which dates back to 2100 BC. Currently, citrus has earned attention

for providing massive amount of health benefits including antioxidant, anti-carcinogenic, anti-inflammatory, antimicrobial and

anxiolytic properties. In genus citrus many species of mandarins, tangerines, lemons, grapefruit, limes and oranges are

included. Citrus fruit provided vitamin-C and some other constituents, among them limonoids, flavonoids, dietary fibers,

carotenoids (chiefly ?- carotene), and folic acid are included. Limonoids are distinctive secondary metabolites of the Citrus

essential oils, derived from limonene compound and showed large number of pharmacological and biological activities. In the

present work, Citrus pseudolimon essential oils were tested against different cancer cell lines to check their anticancer

properties and It is proved from the present research that Citrus pseudolimon essential oils play an important role in cancer

prevention.
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Induction of .Heat Tolerance in Maize using Aqueous Extracts of Foliar Parts 0rM.oringa 

Experiments were started with screening of ten commercially available hybrids based on a number of traits revealed

substantial differences in their responses to heat tolerance. This led to selection of heat tolerant (SB-ll) and a heat sensitive

(lCI-984) hybrids. The selected hybrids vvere tested for their responses to the exogenous application of aqueous extracts of

Moringa dry leaves (100/0 MOLE) and fresh flowers (10% MFE) in seed priming, medium supplementation and foliar spray

modes. The results indicated substantial improvement in the growth of maize hybrids under control and heat stress.
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A111011g the three modes of application for dry leaf aqueous extracts, medium supplementation was the 1110st effective

mode followed by foliar spray and seed priming for 1110st of the parameters. Among the extracts MDLE was much rnorc

effective than MFE, although the efficacy of both was best at 100/0 followed by 15%, while untreated controls were at the

bottom edge. These data suggested that exogenous use of aqueous extract of Moringa floral part can be conventionally used

in the promotion of maize growth. In conclusion, medium supplementation of MDLE proved to be best extract type and as

best application mode in improving, synthesis of antioxidants, accumulation of osmoprotectants and accumulation of

phenolics. From the data it is plausible that medium supplementation had a direct positive effect on physiological and

biochemical phenomena in maize especially under heat stress. Thus heat tolerance in maize and possibly other crops can be

produced with the use of aqueous moringa extracts at optimized concentrations. Moreover, the field use of Moring a extracts

is quite pragmatic by showing 15 to 200/0 increase in growth under heat stress condition. 
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Poultry Feed from Citrus Waste: Health Benefits

Poultry sector is well organized sector of the Pakistan's agriculture providing not only valuable proteins to the people of

the Pakistan but also providing jobs and economic activity in the country. The poultry sector is increasing at the rate of 7-8%

annually, which is showing its potential in the country. Keeping in view the problems faced by meat processors regarding

oxidative stability of meat and meat products the present study was designed to evaluate the effect of natural antioxidants

from citrus waste on the quality and stability of broiler meat and meat product. The growth performance of broilers was

measured by feeding them at different levels of citrus waste in the feed. The raw meat was subjected to assess antioxidant

status and storage stability analyses. The antioxidant defense enzymes of the broiler blood were also determined. The

nuggets prepared from experimental broiler meat were evaluated for their stability and acceptability. The data obtained for

different parameters were subjected to statistical analysis by using different experimental designs and these results are

summarized below. The results showed that citrus waste in excellent source of the antioxidants and these antioxidants are

incorporated in the meat of the broilers successfully. Citrus waste contains emerging antioxidants possesses numerous

health benefits and improve physiological functions. Moreover, citrus waste is the richest natural source of antioxidants and

59 2018 



contains essential fatty acids. The use of these antioxidants in the feed will enhance the quality, stability and antioxidant

potential of meat and meat products and the meat produced from the citrus waste can be beneficial in improving the lipid

profile of the individuals fed on that meat. 
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Quality characteristics of Pizza cheese 

Cheese is a dairy product produced by coagulation of milk protein in various forms, flavors and textures. There are

different types of cheeses which have same major components such as whey proteins, milk fat, casein, and microorganisms.

There are soft and hard cheeses, low-fat and high-fat cheeses, un-ripened cheeses, mold-ripened cheeses, and process

cheeses. Among cheeses, mozzarella is getting more popularity day-by-day. Low moisture part skim mozzarella cheese is a

product whose composition, manufacturing process and functionality are powerfully associated to its utilization as pizza

cheese. Pizza cheese comprises numerous types and varieties of cheeses that are specifically designed and manufactured

for use on pizza topping, including mozzarella, processed and modified cheeses such as mozzarella like processed cheeses

and mozzarella analogue. Consumer demands pizza cheese with good flavor, melting and stretching characteristics. In order

to meet the requirements of consumer the pizza restaurants prefer to use a blend of young and ripened cheeses to get

desired quality characteristics. Primary cheeses provide melting, stretching and foundation characteristics while secondary

cheeses provide flavor accent, color enrichment and other quality and sensorial attributes. On the other hand cheese

producer demands more market as well as shelf life of the product. In Pakistan mozzarella, cheddar and cottage cheese is

mostly being used. Hence, keeping in view the popularity of mozzarella on pizza topping, research work is planned to use the

mozzarella and cheddar cheese in combination due to their flavor and functionality on pizza topping respectively. The

behavior of these cheeses was assessed during cooking by two methods (microwave and conventional oven). The research

indicated that Pizza cheese made with 75% mozzarella and 25% four months xcheddar cheese was better as compared to

other.  
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USAGE OF ENZOSE AND CORN STEEP LIQUOR AS ENERGY AND PROTEIN SOURCE IN BUFFALOES

There are two potential feed byproducts viz; corn steep liquor (CSL) and enzose which seems promising provided they

are nutritionally evaluated. The CSL is high in protein (40%) which makes it an excellent protein source for ruminant animal

feeds. Enzose is a liquid derived from the enzymatic conversion of corn starch to dextrose. Unlike other fermentable sugars,

enzose has high lactic acid content and is a cheaper source of dextrose. Enzose contains 85% dextrose, with a pH ranging

from 3.5 to 4.5.  In current study, four independent experiments were conducted to examine the influence of varying levels of

corn steep liquor (CSL) and enzose on feed intake, growth performance and carcass characteristics of growing nili-ravi male

buffalo calves and blood biochemistry, milk yield and its composition in early lactating nili-ravi buffaloes. In conclusion,

increased nutrient ingestion, utilization and weight gain reflect the suitability and potential of enzose and CSL as an

economical energy and protein sources when used to replace corn grains and urea, respectively. Similarly, buffaloes fed

enzose and CSL supplemented diets had higher nutrient intake and digestibility. The animals had better nitrogen balance,

blood biochemistry, hormonal profile and they produced milk with better quantity and quality when fed enzose and CSL in

their diets. In conclusion, male buffalo calves fed CSL40 diet gained more weight and were cost-effective. Likewise,

increased nutrient ingestion, utilization and weight gain reflect the suitability and potential of enzose as an economical energy

source when used to replace corn grains upto 80% of the diet of growing male buffalo calves. In case of early lactating

buffaloes, animals fed diets containing CSL ate more DMI, had higher digestibility, better nitrogen balance, produced more

milk and lower PUN than those fed C diet. Similarly buffaloes fed diets containing enzose had higher digestibility, better

nitrogen balance, produced more milk and lower PUN than those fed C diet. These results reflect the nutritive potential of

enzose and corn steep liquor as economical energy and nitrogen sources when used to replace corn grains and urea,

respectively in the diets of growing male buffalo calves and early lactating buffaloes.
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Peste Des Petitis disease in small ruminants (PPR)

PPR is an endemic/dangerous disease of small ruminants. It can be transferred from one animal to another. About

80-90% morbidity and mortality is due to this infection. Heavy losses inculcated from PPR commonly known as goat plague.

There is no treatment of PPR; however symptomatic treatment can be done. This disease can be controlled by vaccination.

Epidemiology and sero-prevalence of PPR in sheep and goat was recorded in present study. 800 serum and blood samples

of sheep (400) and goat (400) were collected from five districts (Kasur, Faisalabad, DG Khan, Attock, Bhakkar) of Punjab.

Results confirmed that sero-prevalence of PPR in sheep and goat was recorded as 61% and 44% respectively. To confirm

PPR virus RT-PCR test was done and prevalence in sheep and goat was recorded as 60.5% and 63.9% respectively.

Additionally, vaccines used in our country were also trialed. From these results it was found PPR is prevalent in our country

and mass scale vaccination program must be launched to counter this disease.
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Effects of arsenic, vitamin E and C on reproductive system of teddy goat bucks

Arsenic is a metalloid found in water, soil and air from natural as well as anthropogenic sources. Arsenic occurs in

inorganic and numerous organic forms that differ not only in their physical and chemical properties but also in their

occurrence and toxicity. Arsenic can act to promote or enhance carcinogenicity. The blood synthesis is inhibited due to

arsenic in goats. The process of energy production is ceased due to binding of arsenic with enzymes.  Semen evaluation

parameters like volume, sperm motility, viability, sperm count, sperm membrane functional integrity and sperm DNA integrity

are altered due to arsenic toxicity. The production of free radicals causes the deformities in sperms and testis in Teddy goats

bucks. The process of spermatogenesis is also inhibited due to arsenic in ruminants. Symptoms of acute intoxication in goats

usually occur within 24 hour of ingestion but may be delayed if arsenic is taken with the food. Early clinical symptoms at acute

arsenic intoxication may be muscular pain, weakness with flusking skin and severe diarrhea. The feed intake of animal is

decreased. Capillary damage leads to generalized vasodilation, transudation of plasma, and shock. The hyperkeratosis of

skin and in coordination of various parts takes place due to arsenic toxicity in goats.  Arsenic's effect on the mucosal vascular

supply, not a direct corrosive action, leads to transudation of fluid in the bowel lumen, mucosal vesicle formation, and

sloughing of tissue fragments. The use of vitamins E and C in animal feed eliminates the toxic effects of arsenic. These

antioxidants ameliorate the toxic effects of arsenic on reproductive and other parts of goats.
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