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AIMS & SCOPE

Pakistan Journal of Scientific and Industrial Research ( PJSIR ) was started in 1958 to disseminate

research results based on utilization of locally available raw materials leading to production

of goods to cater to the national requirements and to promote S&T in the country. Over the past

58 years, the journal conveys high quality original research results in both basic and applied

research in Pakistan. A great number of major achievements in Pakistan were first disseminated

to the outside world through PJSIR.

It is a peer reviewed journal and published in both print and electronic form. Original research

articles, review articles and short communications from varied key scientific disciplines are

accepted however, papers of Pure Mathematics, Computer Sciences, Engineering and Medical

Sciences are not entertained.

From 54th Volume in 2011, it has been bifurcated into Series A: Physical Sciences & Series

B: Biological Sciences. Each series appears three times in a year as follows:

Physical Sciences in January-February, May-June and September-October issues. It includes

research related to Natural Sciences, Organic Chemistry, Inorganic Chemistry, Industrial

Chemistry, Physical Chemistry, Environmental Sciences, Geology, Physics, Polymer Sciences

and Technology. 

Biological Sciences in March-April, July-August and November-December issues. Papers

included in this series are from Agriculture, Agronomy, Botany, Biochemistry, Biotechnology,

Food Sciences, Genetic Engineering, Pharmaceutical Sciences, Microbiology, Marine Sciences,

Soil Sciences, Tissue Culture, Zoology and Technology.

Due to many global issues, we are encouraging contributions from scientists and researchers

from all across the globe with the sole purpose of serving scientific community worldwide on

the whole and particularly for our region and third world countries.
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Enhancing Soil Fertility through Intercropping, Inoculation

and Fertilizer

Muhammad Arshad Ullaha*, Nazir Hussainb, Helge Schmeiskyc and Muhammad Rasheedd

aLand Resources Research Institute, National Agricultural Research Centre (NARC), Park Road,

Islamabad-45500, Pakistan
bDepartment of Agricultural Affairs, Ministry of Environment, Doha, Qatar

cDepartment of Landscape Ecology and Nature Conservation, Faculty of Organic Agriculture,

University of Kassel, Witzenhausen, Germany
dDepartment of Agronomy, Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan

(received May 25, 2015; revised September 4, 2015; accepted September 22, 2015)

Introduction

Grasses are an important component of Graminae family.

Apart from cereals, many grass species provide forage

for livestock, protect the soil from erosion, improve

soil structure and hence water retention (Ahmad et al.,

2001). The grass species Panicum maximum var. Tanzani

is a tall growing (2-3 m), vigorous, coarse, tufted

perennial and shows considerable variation in growth

habit. It is a native grass of tropical and sub-tropical

Africa but has been introduced in more humid tropics

and sub-tropics throughout the world. Vetches (Vicia

species) are legumes which are well adapted to winter

growth in Mediterranean environments throughout the

world on a variety of soil types and are used in West

Asia and Australia for various purposes as green forage,

hay, seed crop or green manure. Cowpeas (the legume

species Vigna unguiculata) native to South Asia are

known for their diverse distribution and range of adoption

from the humid sub-tropical to warmed cool temperate

climate. It contains higher protein contents, amino acids

and vitamins (Bose and Balakarishnan, 2001). Low

rhizobial population is the main cause of low legume

yield in these areas. The use of inoculation is very low;

just below 1-3% of the total area under legumes which

is negligible (Aslam et al., 2000). When a legume is

introduced in a new locality, it is necessary to inoculate

seed with proper rhizobium culture otherwise crop may

not thrive and produce nodules. These bacteria although*Author for correspondence; E-mail: arshadullah 1965@gmail.com,

Abstract. The present study was conducted to investigate the effects of intercropping grass (Panicum

maximum) and legumes (Vicia sativa and cowpeas) alone or coupled with inoculation or fertilizer on soil

fertility. The study comprised of two field experiments conducted under rain fed conditions for two years

(June, 2005 to September, 2007) at National Agriculture Research Centre, Islamabad, Pakistan. In one

experiment intercropping (33, 50 and 67%) of grass and legumes alone as well as coupled with seed

inoculation were studied while, same set of treatments was combined with fertilizer application at the rates

of 25, 75 and 50 kg/ha (N, P2O5 and K2O) in the second experiment. Total soil N increased by 0.008% due

to symbiotic fixation in addition to plant uptake under best treatment when compared with grass alone

while, soil organic matter increased by 0.19%. After crop harvest soil N content was determined to be

higher in all the treatments of the experiment compared with growing grass alone. Legumes caused rhizobial

N fixation that caused an increase in soil N. Similarly, intercropping and inoculation increased this soil

characteristic that was found to be non-significant in the first crop but later on became significant, especially

when intercropping of grass with legumes after seed inoculation was investigated or fertilizer was

supplemented to the crops. Thus, not only grass used the symbiotically fixed N by companion  legumes

but also enhanced the soil N content. The effect of fertilizer was not measurable statistically in case of soil

organic matter. This parameter, in general, was not affected significantly when assessed after first crop

harvest. Nevertheless, legumes alone or intercropped within grass increased this important soil constituent.

Inoculation proved further beneficial in this regard but combination of intercropping (especially 67%)

either with seed inoculation or application of fertilizer was found as the best technique for increasing soil

organic matter.

Keywords: soil fertility, Panicum maximum, forage legumes , intercropping, inoculation, fertilizer application
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Variation in Myrtus communis L. Essential Oil Composition and its

Antibacterial Activities Components

Ayman Al-Mariria*, Ghayath Swieda, Adnan Odab and Laila Al Hallaba

aDepartment of Molecular Biology and Biotechnology, Atomic Energy Commission of Syria,

P.O. Box 6091, Damascus, Syria
bDepartment of Chemistry, Atomic Energy Commission of Syria, P.O. Box 6091, Damascus, Syria

(received January 29, 2015; revised May, 28, 2015; accepted June 5, 2015)

Introduction

The development of microbial resistance to antibiotics

is a global concern. Isolation of microorganisms less

susceptible to regular antibiotics and the recovery of

increased resistant isolates during antibacterial therapy

is rising throughout the world which highlights the need

for new principles (Khan and Rauf, 2014).

Several plant species have shown promising microbiostatic

and microbiocidal activities against a range of enteric

pathogenic microbionta. These have been attributed to the

presence of minute doses of bioactive principles referred

to as phytochemicals and terpenes which are among the

most widespread and chemically diverse groups of natural

products (Omojate et al., 2014). Since ancient ages, several

diseases have been treated with plant extracts (Miyata,

2007). Myrtus communis (commonly known as myrtle), is

one of the most important aromatic and medicinal species

in the Myrtaceae family which includes more than 5650

species that are rich in essential oils (Mulas et al., 2002).

It is widespread in the Mediterranean regions (Chalcat   et

al., 1998), typically a sub-shrub (height: 1-3 m), with white

flowers (blossoming time: June to July), wildly growing

in the Syrian coastal region (altitude: 0-300 m). Myrtle is

known as ��Al Ass�� or ��Al rihan�� in Arabic. This species

is a very aromatic plant due to the high content of essential

oils in its leaves, flowers, and fruit glands (Bonjar, 2004).

Several studies have focused on the antiviral (Sokmen et

al., 2004), antifungal (Curini et al., 2003), antioxidant

(Messaoud and Boussaid, 2011), and antimicrobial (De

Laurentis et al., 2005) properties of myrtle extracts. The

leaves contain tannins, flavonoids such as quercetin, catechin

and myricetin derivatives and volatile oils (Yoshimura et

al., 2008). The essential oil obtained from the leaves by

steam distillation is also important in perfumery.

The first studies on the essential oil from aerial parts of

M. communis were undertaken by Lawrence (1996; 1993;

1990). The large variability in the chemical composition

of its essential oils has attracted many researchers and has

been the subject of many studies (Wannes et al., 2007;

Jamoussi et al., 2005). Chemical composition (essential

oil, volatile fraction) of M. communis aerial parts was

studied in this study from five localities in Syria. This is

the first report that has been undertaken on the essential

oil compositions of Syrian myrtle leaves in order to

determine its effect on some locally gram negative bacteria.

Materials and Methods

Study area. The fresh young leaves samples of M.

communis L. were collected from five locations of the*Author for correspondence; E-mail: ascientific2@aec.org.sy

Abstract. The Myrtus communis L. leaves samples were collected from five locations of its native grown

areas in Lattakia, Syria, during their blooming seasons (June, 2009). Essential oil (EO) extraction was

carried out by hydro-distillation in a Clevenger apparatus. The EO was analysed by both gas chromatography

-Flame Ionization Detector (GC-FID) and gas chromatography/mass (GC/MS) techniques. The EO yield

of the dry samples was found to be around 1.88%. The main identified components of EO were: µ-pinene

30.40%, 1,8-cineole 17.66%, limonene 8.96%, myrtenol 5.78%, and b-caryophyllene 5.00%. The bulk EO

and the separated components were tested for their antibacterial activities against Escherichia coli O157,

Salmonella typhimurium, Klebsiella pneumoniae, Yersinia enterocolitica O9, Brucella melitensis, Proteus

spp., and Pseudomonas aeruginosa by using broth micro-dilution method. It was found that citronellal and

nerol were the most effective components against all pathogens.

Keywords: essential oil, bacteria, minimum inhibitory concentration, susceptibility, Myrtus communis
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Introduction

Malnutrition exists in those regions where overall food

supply is inadequate due to poor economy; less access

to dietary information; political unrest conditions and

instability has interrupted food supplies. The tremendous

increase in global population and production of insuf-

ficient protein has directed to search alternate sources

of protein. The greater part of the world, especially

developing countries use cereals as the staple foods that

are generally deficient in lysine and threonine. Protein

quality of the cereals can be improved by algal supple-

mentation as these are good source of essential amino

acids (Spolaore et al., 2006; Pimentel and Pimentel, 2003).

Spirulina (Spirulina platensis) has attained promising

position among protein alternative sources due to its

amino acids, fatty acids, phytonutrients and vitamin A

contents. Both, Spirulina platensis and Spirulina maxima

are commonly used as foods supplement. Spirulina is

one of the most prehistoric life forms on earth and has

been used as food by humans for centuries (Vigani

et al., 2015; Habib et al., 2008). Marine protein hydro-

lysates can deliver nutritional benefits and play a vital

role as functional ingredients for food industries along

with potential use in health issues and as functional

ingredients for food processing (Vijaykrishnaraj and

Prabhasankar, 2015). Microalgae can be used to enhance

the nutritional value of foods due to their abundance in

compounds with beneficial attributes (Benelhadj et al.,

2016).

Spirulina contains about 65-70% protein (dry weight)

that is higher than any other natural food, and consi-

dered as a good protein source for human consumption.

Furthermore, spirulina protein is easily digestible whilst

considered more appropriate for malnourished children

(Chaiklahan et al., 2011; Li et al., 2006; Khan et al.,

2005). Also spirulina has a unique blend of nutrients

that no single plant source can provide. It has a high

protein concentration (60-70% on dry weight), supplying

18 amino acids, including all essential amino acids in

balanced proportion (Kim and Kang, 2011; Fradique

et al., 2010).

Spirulina has wide food applications ranging from juice

smoothies, confectionary, food bars, baked desserts,

doughnuts, muffins, pasta, salad dressing, frozen desserts,

snack foods, popcorn, corn chips, crackers, breakfast

cereals, soups and instant meals. Spirulina protein iso-

lates (SPI) are currently of special interest to processors

and consumers due to low fat and high protein content

(Widjanarko et al., 2011; Fradique et al., 2010; Hassan

et al., 2010). Besides imparting nutritional and thera-

peutic benefits, spirulina supplementation in the food

products improves the texture and colour of the products

(Fradique et al., 2010).

Functional Properties and Amino acid Profile of

Spirulina platensis Protein Isolates

Shahid Bashira*, Mian Kamran Sharifa, Masood Sadiq Butta and Muhammad Shahidb

aFaculty of Food Nutrition and Home Sciences, National Institute of Food Science and Technology,

University of Agriculture, Faisalabad, Pakistan
bDepartmant of Biochemistry, University of Agriculture, Faisalabad, Pakistan

(received July 14, 2015; revised September 21, 2015; accepted September 28, 2015)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2016 59(1) 12-19

Abstract. Protein malnutrition and food insecurity represent serious obstructions to sustainable development,

poverty reduction and food quality throughout the world. The present study has been designed to evaluate

the Spirulina platensis (SP) as a protein alternative source for the utilization in food products. A protein

isolate was prepared from S. platensis powder through extraction with 0.1N NaOH, precipitation at pH 3,

neutralization of the dispersed precipitate to pH 6.8-7.0, and subsequent freeze drying. The S. platensis

isolate amino acids compositions revealed that the total essential amino acids contribution was comparatively

higher in SPI (31.16±1.43 g/100 g) as compared with SP (27.75±1.21 g/100 g). Moreover, oil and water

absorption capacities, foaming and emulsifying properties, surface hydrophobicity and nitrogen solubility

index were found better functional properties under laboratory conditions except emulsion properties.

Conclusively, SP and its isolates might be used in various food products to curtail protein energy malnutrition.

Keywords: Spirulina platensis, amino acid, protein isolates, functional properties

*Author for correspondence; E-mail: shahidft@yahoo.com
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Preparation of Sesame Flour Supplemented High Protein

and Energy Food Bars

Sabiha Abbas, Mian Kamran Sharif, Faiz-ul-Hassan Shah* and Rebia Ejaz

National Institute of Food Science & Technology, University of Agriculture, Faisalabad-38040, Pakistan

(received July 22, 2015; revised October 18, 2015; accepted October 20, 2015)

Pak. j. sci. ind. res. ser. B: biol. sci. 2016 59(1) 20-32

Introduction

Developing countries are facing the challenges of

nutritional problems, protein energy malnutrition and

micronutrient deficiencies where fast growing population

has resulted in limited supply of nutrients and poor

sanitation conditions. The specific maladies such as

Kwashiorkor and Marasmus are more prevalent in

children characterised by odema, restrictions in protein

intake, wasting of body tissues, particularly muscles

and subcutaneous fat while in adults protein deficiency

results in poor health and limited physical and mental

stability (Shakeel et al., 2009).

Sesame (Sesamum indicium L.) of the family Pedaliaceae

also known as gingely, beniseed, sim-sim and till, is an

important annual oilseed crop in tropical countries. It

is an important potential candidate for protein

supplementation in cereal based foods (Alobo, 2001).

The world production of sesame is estimated about 3.66

million tonnes mainly from Asia (2.55 MT) and Africa

(0.95 MT). Sesame seed is called �queen of the oil seed

crops, due to the high production of edible oil. Most of

the sesame seeds are used for extraction of oil (Gandhi

and Taimini, 2009).

Peanuts (Arachis hypogaea L.), also called groundnuts

or earthnuts, is known as �The king of oilseeds�. It is

mainly grown in tropical and the warmer regions of the

temperate zone. It is believed to be the nature�s blessing

to mankind being highly nutritious, tasty and cheapest

food as compared to other nuts i.e., walnuts, almonds,

pistachio etc. In Pakistan, it is cultivated on an area of

about 50,700 hectares, with 85% in Punjab province of

Pakistan (Umar, 2006).

Semolina, a product obtained from wheat (Triticum

durum) as a result of milling process in which bran and

germ are removed. In Europe, finely ground semolina

is used along with white flour in equal quantities to

make quite dense but very flavourful bread (Palumbo

et al., 2002). In Pakistan, it is usually used to make

various types of sweet dishes. Pasta products, mostly

consumed all over the world are conventionally manu-

factured from durum wheat named semolina, known to

be the best raw material suitable for pasta production.

It is rich source of carbohydrates (74-77%) and its

importance is rising due to its nutritional properties,

predominantly low glycemic index (GI). It also has

proteins 11-15% but deficient in threonine and lysine

(the first and second limiting amino acids), common to

most cereals (Abdel-Aal et al., 2002). This provides an

opportunity for the use of non-traditional raw materials

to enhance the nutritional quality of pasta (Chillo et al.,

2008).

Sesame flour is an innovative, economical and traditional

ingredient for the preparation of value added products.

Sesame bars will not only fulfill the nutritional require-*Author for correspondence; E-mail: faizft@yahoo.com

Abstract. In this study, defatted sesame flour was mixed in different proportions (0, 25, 50, 75 and 100%

and given names as T0, T1, T2, T3, T4, respectively) with peanut flour and semolina to develop protein

enriched sesame bars. These bars were analysed for physicochemical properties. Water activity, texture,

calorific value, mineral profile, microbial examination and sensory evaluation were done at ambient

temperature for 90 days. Results showed that water activity decreased from T0-T4 with mean values 0.6038-

0.4308, respectively. Hardness decreased within treatments from T0-T4 with mean values ranges from

966.86 to 211.48 g while, factorability increased from 70.41 to 100.33 mm. Calorific value was also

increased with maximum energy value found in T4 (5355.5Kcal/g) and minimum in T0 (3445.9Kcal/g).

During storage, mold growth was increased from 3.2758CFU/g (T0) to 3.6008CFU/g (T4). Sensory

evaluation results showed that T2 gave overall best results having moisture content 4.5%, crude protein

35.73%, crude fat 0.61%, crude fibre 2.14%, total ash 2.44% and nitrogen free extract (NFE) 46.04.

Keywords: protein energy, malnutrition, sesame flour, supplemented flour, energy bars
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Introduction

Bread is an important food product and largely consu-

med all over the world. It is a bakery product having

good aroma, texture and taste. It is prepared by baking

of dough and having common ingredients like salt, fat,

water and yeast. There are also some optional ingredients

like egg, sugar, spice, milk, vegetables, nuts and seeds.

Bread is leavened by yeast through the fermentation

of wheat flour sugars that derives from starches. The

leavening property is due to the elastic structure of

gluten that has the ability to strengthen and change

itself. So, it helps the shaping of bread in bread making

process by gas retention. The different characteristics

i.e., softness, crust, flavour, sizes, texture, shapes and

eating qualities of bread explain that wether it is good

quality or bad quality type of bread (Cauvain, 1994).

Bread comes in the categories of perishable food

products having very short shelf life and usually con-

sumed around 4-5 days of manufacturing. Ropiness and

mouldiness are the major factors responsible for the

deterioration and spoilage of the bread. But there are

some additives which are added in bread to enhance

the storage duration and bread quality. Generally, the

fresh baked bread have attractive colour, rubbery and

soft crumb texture, a pleasant smell, fine slicing charac-

teristics and the mouth watering feel (Bakke and Vickers,

2007).

According to market demand of bread, different prob-

lems related to bread preservation may occur during

storage. To overcome these problems, various techniques

and different additives are used to enhance the quality

of bread and baked products. There are some additives

which are mostly being used nowadays in bakery indus-

tries for the good quality of baked goods. Hydrocolloids

and emulsifiers are major two types of substances which

are mostly used in baking units. The emulsifiers consisted

of both lipophilic and hydrophilic properties hence, it

provides a chance to react at water-oil inter phase. Thus

by growing emulsion capabilities, the amphiphilic part

takes part to produce the complex structure with protein

and starch (Stampfli and Nersten, 1995).

In general, the characteristics of emulsifiers in the bakery

industry are to improve the dough strength, crumb struc-

ture, water absorption rate, brighter crumb and finer

grains. Emulsions reduce the crust thickness, enhance

the slicing properties of bread and improve gas retention

during fermentation (Selomulyo and Zhou, 2007;

Stampfli and Nesstin 1995).

Effect of Different Combinations of Gums and Emulsifiers

on the Quality of Bread

Muhammad Rizwan Haidera, Ghulam Mueen ud dina, Muhammad Abrarb,
Arshad Mehmooda, Ashiq Hussaina* and Muhammad Umar Nasira

aInstitute of Food Science and Nutrition, University of Sargodha, Sargodha, Pakistan
bAyub Agriculture Research Institute, Faisalabad, Pakistan

(received December 8, 2014; revised August 31, 2015; accepted September 21, 2015)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2016 59(1) 33-37

Abstract. A project was designed to evaluate the effect of different combinations of emulsifiers and gums

on the quality of bread. Wheat variety AARI-11 was milled to get straight grade flour and mixed with the

Emulsifiers (DMG & DATEM) and Gums (G.G & CMC) in a quantity of (0.3- 0.6 %). Both, straight grade

flour as well as treated flour (combination with gums and emulsifiers) were subjected to proximate and

rheological analysis. Results of the rheological study showed a significant change in water absorption,

dough development time, dough stability time and dough viscosity i.e. W/A 61.33-62.93%, D.D.T 3.9-

4.8 min, D.S.T 7-9.1 min and 818.33-950.00 BU, respectively. Breads prepared with both flours were also

studied for their sensory attributes during storage after the interval of 24 h. The highest score was awarded

to T1 (0.3% DATEM & 0.5% guar gum) on the bases of its excellent external attributes (colour of crust,

volume, symmetry of form, evenness of bake and crust character) and internal characteristics (aroma, grain,

texture, taste, mastication and colour of crumb). After the sensory and physicochemical analyses, it is

concluded that with the addition of DATEM (0.3%) and guar gum (0.5%) resulted in good quality of bread.

Keywords: bakery product, straight grade flour, rheological study, water absorption

*Author for correspondence; E-mail: aphdft@yahoo.com
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Improvement of the Physical and Oxidative Stability Characteristics

of Ice Cream through Interesterified Moringa oleifera Oil

Muhammad Nadeem*, Rahman Ullah and Ansar Ullah

Department of Dairy Technology, University of Veterinary and Animal Sciences, Lahore, Pakistan

(received December 1, 2014; revised August 19, 2015; accepted September 3, 2015)

Introduction

Milk fat contains plenty of atherogenic fatty acids which

have a great deal of contribution in the enhancement of

harmful LDL cholesterol. In addition to the saturated fatty

acids, milk fat also contains higher extent of the dietary

cholesterol; these factors make it the first choice of criticism

for the nutritionists and dieticians (Williams, 2000). About

44% of the US population has shown negative opinion

against the milk and dairy products particularly, fat rich

dairy products (Hansel et al., 2007; Honda et al., 2007).

The increased rate of mortalities from cardiovascular disease

has led to the development of large number of modifications

and replacement strategies in milk and dairy products. Partial

replacement of milk fat with vegetable oils in ice cream

consequences in weak body and lower melting resistance

(Nadeem  et al., 2010). This problem can be ameliorated

by using lipids having higher melting points and melting

resistance as extent of saturated fatty acids and melting

points are usually correlated with each other.

Interesterification is an effective way to increase the slip

melting point and solid fat content of vegetable oils without

generation of undesirable trans isomers (Osman and Idris,

1999).

Moringa oleifera is widely grown in tropics and quality of

its oil is almost similar to olive oil (Mohammed et al.,

2003). Melting point of M. oleifera oil can be substantially

increased through the random rearrangement of esters

(Nadeem et al., 2012). Interesterified M. oleifera oil can

fulfill the above mentioned quality and functionality

characteristics simultaneously (Nadeem et al., 2012). The

oil content of seeds ranges between 30-40%, oil is edible

and rich in monounsaturated fatty acids (Tsakinis et al.,

1998). Moringa oleifera oil improved the oxidative stability

of vegetable oils and butter oil (Nadeem et al., 2013b).

The potential role of M. oleifera oil on the physical

characteristics and oxidative stability of ice cream has not

been studied so far. This study and aimed to evaluate the

suitability of interesterified M. oleifera oil to partially replace

milk fat in the formulation of functional ice cream. Some

physicochemical, sensory and oxidative stability characte-

ristics were observed to find out the suitability of chemically

modified M. oleifera oil in blends with milk fat.

Materials and Methods

Chemical interesterification. M. oleifera oil was extracted

by laboratory scale expeller, oil was stored in clean and dry

pet bottles, sealed and stored at -18 °C till further usage.

Melting point of interesterified M. oleifera oil and milk fat

was 19.8 and 35.2 °C. Chemical interesterification of M.

oleifera oil was performed to improve the melting resistance

of ice cream. Samples were dehydrated in a flask, under

reduced pressure, fitted with a vacuum pump in a water

bath at 95 °C. The portions were mixed with 0.2% (w/w)

of sodium methylate. Interesterification reaction was*Author for correspondence; E-mail: sheikhnadeem@live.com

Abstract. This study aimed to investigate the effect of high melting point interesterified M. oleifera oil

(35.6oC) with substantial amount of unsaturated fatty acids on physicochemical and oxidative stability

characteristics of ice cream. Of the 10% fat in the ice cream, 30% was replaced by interesterified M.

oleifera oil at three levels i.e. 10, 20 and 30% (T1, T2 and T3, respectively). Oleic acid increased from

26.55% to 31.69%, 36.94% and 42.15% in T1, T2 and T3 with no effect on melting time, compositional

attributes and free fatty acid content of ice cream (P>0.05). Supplementation of ice cream with interesterified

M. oleifera oil inhibited the autoxidation process in ice cream during 3 months storage period (P<0.05).The

loss of oleic and linoleic acid in fresh and 3 months stored control and T2 was 26.55%, 24.15%, 26.39%

and 1.93%, 1.24% and 1.79%, respectively. Peroxide value of three months stored control and T3 was 1.12

and 0.39 (meqO2/kg). The overall acceptability score of T2 was 80% of the total score (9).

Keywords: Moringa oleifera oil, interesterification, ice cream, oxidative stability
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Wheat is cultivated on an area of about 21.465 million

acres with production of 24.303 million tonnes annually

(PBS, 2014). Stripe rust (Puccinia striiformis f. sp. tritici)

is world-wide threat to wheat production, causing 10

to 70% grain losses depending on susceptibility of the

cultivar, earliness of the initial infection, rate of disease

development and duration of disease (Chen, 2005).

Afzal et al. (2009) and Rattu et al. (2009) determined

variability for yield based-partial resistance against

stripe rust among wheat breeding lines. Mirza et al.

(2003) concluded that up to 50% improvement in wheat

yield has been achieved by introducing new high yiel-

ding cultivar in Pakistan. It is the genetic makeup of a

variety that is expressed in a favourable environment

and produces different yields in different environments

(Khan et al., 2011). They had also screened high yielding

and rust resistant wheat lines out of CIMMYT germ

plasm. Rahman et al. (2012) released a high yielding

rust resistance wheat variety BARS-09 selected from

CIMMYT nursery in Pakistan. Therefore, using host

plant resistance is the most economical, effective and

ecologically sustainable method for controlling the

disease. To diversify the resistance in wheat breeding

programmes, introducing wheat grem plasm from other

countries and identifying new resistance source are

widely used in breeding practices. In the present study,

some exotic wheat lines were evaluated under rainfed

condition to identify the best source of resistance against

stripe rust for further utilization in wheat breeding

programme.

Forty nine exotic wheat genotypes received from

CIMMYT International Wheat Improvement Network

(Table 1) were planted in a triplicated randomised

complete block design at Arid Zone Research Institute,

Dera Ismail Khan, Pakistan in November, 2013. A local

susceptible check (CBN-47) was also involved for

properly assessment of disease austerity in field con-

ditions. Each line was planted in four rows of 3 meters

long plots having row to row distance of 25 cm. The

crop had received enough rain during heading and

grain formation stage which ultimately helped the

intensification of disease pressure in field conditions.

The temperature remained low from December (6 °C)

to February (7 °C) while, total rain fall (118 mm) occur-

red in March (50 mm) and April (68 mm) during the

entire cropping season.

The modified Cobb�s scale (Peterson et al., 1948) was

used to assess the wheat genotypes for adult plant stem

rust resistance based on the percentage of the leaf area

covered with stem rust pustules (Table 2). Disease data

was recorded when susceptible check showed about

30% infection during the evaluation seasons.

The Resistance of Exotic Wheat Germplasm to Stripe Rust

(Puccinia striiformis f. sp. tritici) under Nature Infection

at Dera Ismail Khan, Pakistan

Muhammad Yaqoob
Arid Zone Research Institute, Ratta Kulachi, Dera Ismail Khan, Khyber-Pakhtunkhwa, Pakistan

(received December 4, 2014; revised July 29, 2015; accepted August 10, 2015)
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Abstract. An experiment comprising of 49 exotic wheat germ plasm accessions was conducted at Arid

Zone Research Institute, Dera Ismail Khan, Pakistan under rainfed condition during 2013-14 for their

resistance against stripe rust disease. The trial was laid out in randomised complete block design with three

replications. All entries were planted in a four-row plot with 3 m for row length and 25 cm for space among

rows. A local susceptible check was repeatedly sown after every 10 test entries. The crop was maintained

under rainfed conditions. Results revealed that all the exotic genotypes were genetically divergent in

response to stripe rust disease. The disease score ranged from very highly susceptible to very highly

resistant. Among 49 exotic lines, 27 exhibited from very highly resistant while 10 were susceptible to very

highly susceptible.

Keywords: wheat germ plasm, stripe rust, Puccinia striiformis f. sp. tritici, rainfed condition
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Canola (Brassica napus L.) crop is among the important

sources of edible oil in Pakistan. ( Naeem et al., 2013;

Khan et al., 2012). Canola crop is damaged by different

kinds of pests including weeds, insect pests and disease

pathogens (McNairn et al., 2014; Saeed and Razaq,

2014; Jabran et al., 2010a; 2008), and cabbage aphid

(Brevicoryne brassicae) is one of these pests (Saeed

and Razaq, 2014; Razaq et al., 2012). This insect feeds

on upper parts of stem, leaves and reproductive structures

to disturb seed set and pod filling in conola. Insect pest

infestation can reduce canola yield by more than 30%

(Brown et al., 1999).

Application of insecticides is one way to control cabbage

aphid in canola (Amer et al., 2010; Lashkari et al.,

2007). However, aphid has evolved resistance against

several insecticides in Pakistan and other parts of the

world (Edwards et al., 2008; Ahmad and Aslam, 2005).

Also, sometimes the insecticides fail to fully control

cabbage aphid in canola (Razaq et al., 2014) and residues

of applied insecticide may be included in food chain

and badly affect the human health (Schecter et al.,

2010). The allelopathic potential of different plants as

sorghum, sunflower, brassica, and mulberry has been

reported in various studies (Jabran et al., 2015; Jabran

and Farooq, 2013) that can be sprayed just like

insecticides (Farooq et al., 2011).

The present studies were conducted with the objective

to find out the effect of allelopathic water extracts from

sorghum, sunflower, brassica and mulberry on mortality

of cabbage aphid which severely damages canola crop

in Pakistan.

Five laboratory experiments were conducted at the

toxicology laboratory of Entomological Research

Institute, Faisalabad, Pakistan. All the experiments were

done with randomized complete block design using

eight replications.

Crop herbage (sorghum, sunflower, and brassica) was

harvested at maturity; mulberry leaves were collected

from the mulberry tree, dried under shade and then

chopped into 2 cm pieces with the help of fodder cutter.

These chopped materials were used to prepare

allelopathic water extracts according to methods

suggested by Jabran et al. (2010a) and Farooq et al.

(2008). This chopped material was soaked in the distilled

water in a tub with a ratio of 1:10 (w/v) for 24 h. Water

extracts were collected by passing through sieves (10

and 80 mesh). The filtrate was boiled at 100 °C for

reducing the volume by 20 times. The concentrated

extract was stored at room temperature and then used.

The percentage of different allelopathic water extracts

or their combinations used in these studies have been

summarized in Table 1.

Aphids, Brevicoryne brassicae L. (Homoptera:

Aphididae) and canola leaves were collected from canola

crop grown at the Oilseed Research Area of Ayub

Agricultural Research Institute, Faisalabad, Pakistan.

Leaves were cut with the help of iron cutter and fitted

Control of Cabbage Aphid Brevicoryne brassicae (Homoptera:

Aphididae) through Allelopathic Water Extracts

Khawar Jabranab*, Zahid Ata Cheemaa, Muhammad Bismillah Khanc and Mubshar Hussainc

aDepartment of Agronomy, University of Agriculture Faisalabad, Pakistan
bDepartment of Plant Protection, Adnan Menderes University, Aydin, Turkey
cDepartment of Agronomy, Bahauddin Zakariya University, Multan, Pakistan

(received April 29, 2015; revised January 10, 2016; accepted January 28, 2016)
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Abstract. Laboratory experiments were conducted to evaluate the effect of sorghum, sunflower, brassica

and mulberry water extracts on mortality of cabbage aphid Brevicoryne brassicae (L.) (Homoptera:

Aphididae) which damages the canola crop. The aphids were collected from canola field and applied with

different concentrations of allelopathic water extracts or their combinations under laboratory conditions.

Allelopathic water extracts of crops such as sorghum, brassica, sorghum + mulberry, sorghum + sunflower

and sunflower alone were effective in controlling the aphid. The higher concentrations of these extracts

(8 or 16%) were most effective in controlling aphid (>50%) at 24 h after application.

Keywords: allelopathy, cabbage aphid, control, water extracts
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Role of Alphasatellite in Begomoviral Disease Complex
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Abstract. A circular single stranded satellite, called as alphasatellite (initially identified as DNA-1), was 

characterised and confirmed to be associated with the Geminivirus begomovirus-betasatellite complexes. 

Alphasatellites are single stranded DNA (ssDNA) components, frequently accompanying with monopartite 

begomovirus or some time w ith bipartite begomovirus and/or betasatellite complex. The genome of 

alphasatellite DNAs are nearly half size o f its helper virus genome and have no similarity with it. Furthermore, 

their function in begomovirus-betasatellite complex is still unclear. Recent advances in application of 

molecular tools helped in finding new viruses and allied satellite components that further help in advancing 

our understanding o f this satellite DNA and this evolution.

Keywords. Geminivirus, begomovirus, alphasatellite

Introduction

Geminiviruses are an emerging group of plant viruses 

infecting most of economically important crops and 

ornamental plants throughout the world (Mansoor el ah, 

2003). Based on the host range, genome organisation and 

Hie vector, die Geminiviruses ate classified into seven genera: 

Becurtovirus, Eragrovirus, Turncutovirus Topocuvirus, 

Curtovirus, Alastrevirus and Begomovirus (Adam et ah, 

2013; Brown eta]., 2012). However, majority of die members 

of tins famdy belongs to die genus Begomovirus and are 

spread by die wliitefly, Bemisia tabaci (Briddon and Stanley, 

2006). Viruses of tins genus are distributed into two sub�

groups; bipartite begomoviruses with DNA-A+DNA-B 

genomes and monopardte begomoviruses diat have a single 

DNA chain homologous to the DNA-A of bipartite 

begomovirus. DNA-A component of bipartite and die single 

component of monopartite begomoviruses (homologues to 

die DNA-A) encodes all viral functions required for virus 

replication, control of gene expressionand insect transmission 

All begomoviruses have a potential stem-loop structure 

containing die nono-nucleotide sequence TAA/TATT/AC, 

necessary for replication.

In the last few years alpliasatedite, the member of mono�

partite betasatellite/begomoviruses complexes, with a 

monomer of approximately 1375 nucleotide sequences, 

lias attracted much addition and lias become, probably, die 

most adentive scientific topic indie study of single stranded 

DNA (ssDNA) viruses. After die discovery of this satedite

♦Author for correspondence; E-mail: shafiqinayatM'gmail.com,

in 1999, more tiian 150 alpliasatedite sequences have been 

deposited in database to date, however, veiy littie is known 

about their function(s) during begomovirus-satellites 

infections. Examples of stability and maintaining of the 

alpliasatedite component in natural infection witii several 

begomoviruses complex have been shown several times 

since its first discovery, but without gaining further insights 

ondieirfunction(Slialtidero/., 2014; Amrao etah, 2010; 

Mubin etal., 2010). Certainly, alphasatellites are non- 

essential for vims infection and appear to play no major 

role in the etiology of the infections with which they are 

associated (Mansooretal., 1999). However, recent reports 

showed that some alphasatellites can attenuate disease 

symptoms caused by begomovirus-betasatellite complexes 

in the early stages of infection (Idris et ah, 2011; Nawaz- 

ul-Rehman et ah, 2010). An overview of the origin and 

evolution of alpliasatetiites including the recent advances 

in understanding their molecular structure and their 

applications for reverse genetics are discussed.

General characteristics of alphasatellites. Despite tiiat 

alphasatellites were discovered virtually 15 years ago, 

very little information is available up til now about its 

functions). Alphasatellite molecules are mostiy associated 

with monopartite begomovirus-betasatellite complex and 

also monopartite begomovirus can contain tiiis component 

frequently (Shahid etal., 2014; Harimalala etal., 2013; 

Zhou, 2013; Zia-Ur-Rehman et al„ 2013; Mubin et al., 

2010; Dry et al., 1997). On the contrary, a few bipartite 

begomoviruses have been reported to be associated with 

alpliasatedite (Satya et al., 2014; Paprotka et al., 2010).
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