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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
60 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 appeared three times in a year from 2011 to 2017.

From 61st Volume in 2018 both Series will be published Triannually with the following sequence:

Physical Sciences in April, August & December each year. It includes research related
to Natural Sciences, Organic Chemistry, Inorganic Chemistry, Physical Chemistry,
Environmental Sciences, Geology, Geography, Glass Technology, Material Sciences,
Physics, Polymer Sciences and Technology.

Biological Sciences in April, August & December each year. Papers included in this
series are from Agriculture, Agronomy, Botany, Biochemistry, Biotechnology, Food
Sciences, Genetic Engineering, Pharmaceutical Sciences, Microbiology, Marine Sciences,
Soil Sciences, Food Sciences, Tissue Culture, Natural Products, Toxicology, Ecology,
Veterinary Sciences, 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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Introduction

Pakistan Journal of Scientific and Industrial Research

(PJSIR) regularly published from 1958 under the

Pakistan Council of Scientific and Industrial Research

(PCSIR) Government-owned body. It covers the research

in basic and applied sciences of physical, biological

and technological sciences with their sub-specialties.

Bibliometric is the branch which measures the infor-

mation regarded to the book, an article or a text. This

application handles the information mathematically and

statistically of a written article published as a text in

the book or another format (Wilson, 2014). A journal

plays a vital role in disseminating the knowledge to

update the researchers, institutes, and countries around

the world journals (Mohan and Raigoly, 2017). Publi-

shing articles in journals is a powerful method and

provides the help to institutes for more attention in

progress of individual talent and funding from the donors

(Rawat and Meena, 2014).

Literature review. A quantitative study was carried

out to estimate IEEE scientific journals on the Google

Scholar, Web of Science and Scopus databases by

traditions about the value of citations, the reliability of

search engine statistics and the similarity. This study

found 250,000 authors which published their research

in 110 IEEE journals. This study also provides biblio-

metric as a methodological tool for monitoring a large

number of scientific journals (Canavero et al., 2014).

Computers and Industrial Engineering (CIE) is a leading

international journal in the field of industrial engineering

published research regularly from 1976 to-date. With

the help of Web of Science (WoS) database, a study

was conducted to know the prominent participators in

this journal. The United States of America (USA) was

most productive country followed by the People Republic

of China (PRC) publishing in CIE (Cansino et al., 2017).

A research was examined to discover critical themes

with collaboration in international construction, the

patterns of development and active institutes. Only 87

articles were published in six journals in this field from

Special Paper

A Bibliometric Portrait of Pakistan Journal of Scientific and

Industrial Research (PJSIR) During the Period of 1958-2007

Zameer Hussain Baladi
King Saud Bin Abdulaziz University for Health Sciences, College of Applied Medical Sciences,

Ministry of National Guard Health Affairs Riyadh, Kingdom of Saudi Arabia

(received September 17, 2018; revised October 3, 2018; accepted October 5, 2018)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2018 61B(3) 121-125

Abstract. Pakistan Journal of Science and Industrial Research (PJSIR) had celebrated its sixtieth

anniversary in 2017. Inspired by this occasion, this observational study presents a bibliometric review

on the quantity of all published materials under the caption of Physical, Biological and Technological

Sciences with Short Communications during the period of 1958-2007 in Pakistan. The data of 340 issues

of PJSIR was downloaded and collected to tabulate from the website of electronic journal: (http:

www.pjsir.org/arc.php) during January-July, 2018. This study expressed that n=4929; 14.4% articles

were published in 340 issues of PJSIR during the period of 1958-2007. Total 4417 (1790; 36.3%, 1651;

33.5%, and 976; 19.8%) articles published under the caption of Physical, Biological, and Technology

out of 4929 articles. Remaining 512; 10.3% articles were short communications. Maximum articles

n=1375; 28% were published in the fourth decade and n=694; 14% articles in the first decade as a

minimum. The short communications n=208; 4.2% related to biological science take a position with the

slight margin to other disciplines. PJSIR published regularly from 1958 to this day. It is counted a

teamwork of the management of Journal and supported by Pakistan Council of Scientific and Industrial

Research (PCSIR) Government-owned body. There are few examples in the world to publish a scientific

journal which covers three major disciplines of science.

Keywords: bibliometrics, PJSIR, PCSIR, Ministry of Science and Technology, Pakistan

E-mail: baladiz@ksau-hs.edu.sa & zameer.baladi@gmail.com
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 General and Specific Combining Ability Estimates for

Morphological, Yield and its Attributes and Seed Traits in

Sunflower (Helianthus annuus L.)

Muhammad Siddique Depara, Muhammad Jurial Balocha* and Qumar-Uddin Chacherb

aDepartment of Plant Breeding and Genetics, Sindh Agriculture University, Tandojam, Pakistan
bDepartment of Crop Physiology, Sindh Agriculture University, Tandojam, Pakistan

(received October 28, 2016; revised May 25, 2017; accepted May 29, 2017)

Pak. j. sci. ind. res. Ser. B: Biol. sci. 2018 61B(3) 126-135

Abstract: The improvement in sunflower breeding requires exploitation of combining ability of divergent

male and female inbreds. Six cytoplasmic male sterile (CMS) lines and three testers were crossed in line

´ tester  design, thus 18 F1 hybrids were developed for evaluation of  general combining ability (GCA)

and specific combining ability (SCA) of inbred parents for days to 90% maturity, stem girth, head size,

achenes/plant, 1000-seed weight, achene yield kg/ha, oil and  protein%. The significant variances due to

lines and testers both determined GCA variances revealed the predominance of additive genes whilst

significance of lines ´ tester interactions indicated the importance of SCA variances and the involvement

of non-additive genes in the expression of traits studied. The foremost role of non-additive genes was

apparent when ratio s2 SCA/s2GCA was above 1.0. These results suggested the prevalence of dominant

genes and possibility of hybrid crop development. The GCA effects indicated that CMS parents SF-187,

64-A-93 and ARG-0405 and tester RHP-46 were high general combiners, thus may be chosen for crossing

 and selection programmes, whereas F1 hybrids SF-187 ´ RHP-46, 64-A-93 ´ RHP-46, PAC-ARG-0405

´ PAC-ARG-0106, 64-A-93 ´ RHP-46 and PSF-025 ´ RHP-64 which used parents with good ´ good and

good ´ poor GCA estimates revealed higher positive SCA estimates for achene yield, oil and protein traits

yet manifested desirable negative effects for 90% maturity. Such results suggested that these hybrids are

desirable for the exploitation of hybrid crop development or selection of desirable plants from earlier filial

generations.

Keywords: combining ability estimates, line ´ tester analysis, sunflower

Introduction

Sunflower hybrids are cultivated on more land area

than open pollinated varieties because basic advantages

of hybrids over open pollinated or synthetic varieties

are that hybrids are more stable, self-fertile, highly

productive, even in maturity, lodging resistant with stiff

stalk, shorter life cycle and wider adaptability as

compared to open pollinated varieties (Jocic et al., 2012;

Onemli, 2012; Rehman et al., 2012; Arshad et al., 2010;

Kannababu and Karivaratharaju, 2000).  For developing

potential hybrids, sunflower breeders are constantly

trying to identify new inbred lines and testers with high

combining ability (Semerci, 2012; Siddiqi et al., 2012;

Fernandez et al., 2004). In any hybrid development

programme, a large number of crosses are to be made,

yet only few of them are expected to demonstrate good

performance over the standard checks or existing hybrids.

This process is extremely labour extensive, time-

consuming and tedious task (Andarkhor et al., 2012).

Hence, the basic goal of sunflower breeding is the

utilization of heterosis obtained by crossing potential

lines and testers (Xu et al., 2012). The line ´ tester

analysis developed by Kempthorne (1957) is an

important biometrical approach which is used in

quantitative genetics so as to obtain adequate information

on combining ability of lines and testers and also

inheritance of quantitative characters.

The general combining ability (GCA) and specific

combining ability (SCA) are exclusively recognized in

statistical genetics. Therefore, estimation of combining

ability at both GCA and SCA levels for achene yield

and quality characters are important genetic parameters

for obtaining higher yielding hybrids (Faridi et al.,

2015). The GCA and SCA affirm that GCA estimates

are owned to additive genes whereas SCA are owned

to dominant type of genes. The general and specific

combining ability estimates are very meaningful

biometrical techniques when plant breeders intend to

produce hybrids of their own choice. Estimates of GCA

and SCA studies carried-out by Leon et al. (1995)

indicated that additive estimates were more vital for*Author for correspondence; E-mail: j.rind58@gmail.com
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Genetic Variability, Heritability and Correlation Studies in F2

Populations of Upland Cotton

Muhammad Jurial Baloch*, Rehana Lochi, Wajid Ali Jatoi, Abdul Wahid Baloch and
Muhammad Ahmed Arain

Department of Plant Breeding and Genetics, Sindh Agriculture University, Tandojam, Pakistan

(received April 7, 2016; revised June 29, 2017; accepted August 7, 2017)

Abstract. A field experiment was conducted at the experimental area of the Department of Plant Breeding

& Genetics, Sindh Agriculture University Tandojam, during the year 2014-2015 in order to carry-out

genetic analysis in F2 populations of upland cotton. The trial was laid-out in a Randomized Complete Block

Design with four replications. The material was consisted of eight parents and ten F2 populations. The

analysis of variance revealed significant differences among the parents and F2 populations for all the traits

studied except that fibre length was non-significant in parents.  The results further suggested that maximum

heritability, higher genetic variances coupled with more genetic gains were expressed by the F2 populations

CRIS-134 ´ CRIS-508 and CRIS-134 ´ CIM-598 for 1st sympodial node number; CRIS-134 ´ Neelum-

121 and CRIS-134 ´ CRIS-508 for sympodial branches/plant;  CRIS-342 ´ FH-113 for boll weight;  CRIS-

342 ´ Neelum-121 for bolls/plant, seed cotton yield/plant, lint % and micronaire value and progenies

CRIS-342 ´ MNH-886 followed by CRIS-342 ´ Neelum-121  for staple length.  These results also suggested

that a number of F2 populations indicated their potential for various seed cotton yield and fibre traits. The

phenotypic correlations revealed that most of the traits were significantly and positively associated with

seed cotton yield/plant.  However, higher correlations of sympodial branches/plant (r = 0.69**) and bolls/

plant (r = 0.82**) with seed cotton yield indicated that both the traits are more reliable as compared to

other traits for selection of higher seed cotton yields. Very interestingly, fibre traits like lint%, fibre length

and micronaire were also significantly correlated with seed cotton yield, suggesting that fibre quality traits

can be improved without compromising on seed cotton yield. Thus, the material under study is very

promising and worthy of selection to improve many traits simultaneously.

Keywords: genetic variability, heritability, F2 populations, correlations, cotton genotypes

Introduction

Genetic variability is referred as observed phenotypic

variation which occurs in plant populations and is mainly

attributable to genetic differences among them. Broad

sense heritability may be defined as the ratio of genotypic

variance over the phenotypic variance. In other words,

it determines the magnitude of transmissibility of traits

from parents to their offspring (Baloch et al., 2004).

The additive variance, which is the variance of breeding

values, is the important component of heritability. It is

the chief source of measurement between the traits of

parental and progenies.

The genetic potential of genotypes, genotypic and

phenotypic correlations between different plant

characters is available in the literature. The studies of

Khan (2003) found that the seed cotton yield was

positively correlated with bolls per plant and bolls

weight. Further studies indicated that seed and lint

indices were positively associated with seed cotton

yield. Genetic variability and positive correlations were

observed for yield traits in Gossypium hirsutum L.

(Batool et al., 2010; Wang et al., 2004; Iqbal et al.,

2003). The principal objectives in cotton breeding are

higher production of seed cotton, lint yields with better

fibre quality, early maturity and resistance to diseases

and insect pests (Khan et al., 2009). For achieving these

objectives, plant breeders have devoted a lot of efforts

to use quantitative genetic analysis because most of the

traits in cotton are considered as polygenic in nature.

Quantitative traits possess continuous variation thus

can be altered significantly by suitable breeding

procedures (Baloch et al., 2010). Crop development

requires breeders� ability to identify and select good

performing genotypes from a population. Some

difficulties may be encountered when breeders make

selections for quantitative traits that are largely affected

by the environmental factors (Ragsdale and Smith,

2007; Khan, 2003). Heritability of various traits and*Author for correspondence; E-mail: j.rind58@gmail.com
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Fortification and Stability of Iodine in Bread to Mitigate Iodine

Deficiency Disorder

Muhammad Sajid Manzoora, Imran Pashaa*, Shabbir Ahmadb, Mian Kamran Sharifa and
Muhammad Farhan Jahangir Chughtaia

aNational Institute of Food Science and Technology, University of Agriculture, Faisalabad, Pakistan
bDepartment of Food Science and Technology, Muhammad Nawaz Shareef University of Agriculture, Multan,

Pakistan

(received January 2, 2017; revised October 3, 2017; accepted October 23, 2017)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2018 61B(3) 145-150

Abstract. The core objective of this study was to prepare iodized bread by using iodized salt and potassium

iodide (KI) to fulfill Recommended Daily Intake (RDI) of iodine. Triplicate level of each fortificant was

added in separate treatments in different concentrations with an aim that 2 slices of bread provide RDI

of iodine. The prepared samples were analyzed for stability of iodine by spectrophotometric method and

for sensory attributes by panel of judges. Results showed good retention of iodine in bread with 15-20%

loss of iodine in final product after processing. A slight level of potassium was increased in treatments in

which KI was used while other minerals profile was not affected by fortificants and showed no significant

behaviour after examining the results statistically.

Keywords: fortification, stability iodized bread, iodine deficiency

Introduction

A balanced diet is indispensable for optimal functioning,

metabolism, growth and development of human body.

Carbohydrate, protein, lipid, vitamin and inorganic

micronutrients are prerequisite of balanced diet. Trace

elements play vital role in human body as being structural

component of hormones, vitamins and cofactors of

enzymes (Freeland-Graves et al., 2014). Even the least

deficiency of various vitamins and minerals can disturb

the functioning of immune system and can cause serious

diseases (Akhter et al., 2004). Minerals are classified

as macro and micro minerals. Micro minerals also

known as trace elements are inorganic constituents

present in all tissues and fluids of human body. Minerals

however do not produce the energy but are significant

for many physiochemical processes required to carry

out normal life processes (Soetan et al., 2010).

Iodine, trace mineral element, present in minute fraction

in human body is radiologically indispensable element.

In human body, thyroid gland is the main organ in which

iodine is present and it has an effectual role in the

production of thyroid hormones. These hormones highly

influence the functioning of nerve tissues and muscles,

circulatory system, intellectual physical development

and heat energy regulation of body (Zimmermann,

2008). It impedes abnormal growth of bacteria in

stomach and can transmute allergic proteins entering

in body to non-allergic by coating them. It also

deactivates most of chemical toxins, all biological

poisons and spread of cancer cells to secure body from

dreadful diseases and infections (Freeland-Graves

et al., 2014).

Iodine is a fundamental micronutrient needed at all

stages of human life but the pregnancy, fetal life and

early childhood are the most important stages of

requirement (Zimmermann, 2008). World Health

Organization (WHO), United Nations International

Children's Emergency Fund (UNICEF) and International

Council for Control of Iodine Deficiency Disorder

(ICCIDD) recommended that preschool children should

take 90 µg of iodine per day, for school children this

value is 120 µg per day, 150 µg per day for 12 years

and above while pregnant and lactating women should

take 250 µg of iodine per day (Longvah et al., 2013).

Pregnant women have more need of iodine because of

the increased synthesis of thyroid hormone, mandatory

for the normal and healthy development of fetal brain

and neurological network (Elahi et al., 2009).

Deficiency of iodine is the public health problem all

over the globe. Amongst the ten greatest challenges to

global welfare, universal salt iodization is third one

suggested by the participants of Copenhagen Consensus

(Horton et al., 2008). More than 1.88 billion people in*Author for correspondence; E-mail: ipasha2001@yahoo.com
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Spatial Patterns and Trends of Escherichia coli in Public

Water Supply System of Lahore, Pakistan

Isma Younesa, Abdul Ghaffara, Rakhshanda Sadafb*,  Naheeda Naseema and Muhammad Shafiqc

aDepartment of Geography, University of the Punjab, Lahore, Pakistan
bDepartment of Geology, Federal Urdu University of Arts, Science and Technology, Karachi, Pakistan

cDirectorate of Earth Sciences, SUPARCO, Karachi, Pakistan

(received May 30, 2017; revised November 11, 2017; accepted December 29, 2017)
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Abstract. Most of the Northern and Central part of Lahore district is supplied with ground water by Water

and Sanitation Government Authority. The quality of public water supply is getting deteriorating due to

increasing population of Lahore city. Moreover, the effects of microbial water pollutants on health of

population of study area have been addressed. In this research, presence of Escherichia coli in pre & post

monsoon seasons has been focused. The water samples were taken from tube wells as well as adjacent

houses. A questionnaire survey was also conducted to find out the responses of people in study area. It

was clear from the results of the study that E. coli were detected in all the water samples of public water

supply system. An increase in growth of pathogens was also noticed in post monsoon season. It was also

proved from study that many people were suffering from diarrhoea at sample places where E. coli were

identified. The mixing of sewage with drinking water was the major cause of presence of pathogens in

water samples of houses although they were less or absent in water samples of tube wells.

Keywords: spatial patterns, Escherichia coli, water supply system, sewage contamination

Introduction

An adequate supply of safe drinking water is a major

prerequisite for the health. Gray (2010) analyzed that

water borne diseases are a major cause of deaths around

the world.  According to WHO, 1.8 million people die

due to diarrhoea and cholera throughout the world

(Hamid et al., 2013, Poff and Aregai, 2002) and nine

out of ten deaths are among children and nearly all of

these deaths occur in the developing countries (Nicholas,

2004). Drinking water needs to be free from all the

pathogens, all solids, animal and human waste (Goel,

2011). It is assigned to be polluted when anthropogenic

pollutants spoil it and it does not remain any more useful

for human beings as potable water (EPA, 2015). There

are many natural sources that lead to change in ecological

status of water and quality such as algal bloom,

earthquakes, volcanoes, floods and storms ( Paul, 2011;

Ghosh, 2008).

Drinking water is borrowed from two major sources

which are surface water and groundwater. All water

contains natural impurities, particularly inorganic

impurities that emanate from geological bed through

which the ground water flows and, to some extent, man-

made pollution caused by both chemicals and

microorganisms. In general, surface waters are more

vulnerable to pollution than groundwater. There are

many sources of anthropogenic contaminants, some of

which are more critical than others. These are point and

non-point sources. Discharges from industrial areas and

sewage treatment works are point sources and these

sources are more immediately detectable and controlled

such as urban and agricultural runoff (Prica, 2010).

Such sources can give rise to a significant variation in

the contaminant load over time.

Quality of ground water depends on many natural factors

such as nature of rocks, nature of rainfall and nature of

already existing ground water (Ahmad et al., 2011). It

is also affected by a number of anthropogenic factors

such as explicit release of industrial waste in water

bodies, urban sewage and agricultural runoff (Agarwal,

2009). Pollutants in groundwater are very less as

compared to surface water.  As soil acts as a filter for

many pollutants. Water pollutants also infiltrate in ground

water from septic and underground tanks that are used

for management of sewage treatment (Goel, 2011).

World Health Organization asserted that water quality

is not up to the mark in many parts of Lahore, Pakistan.

First of all, Water and sanitation Authority (WASA)

was not following the drinking water quality standards

set by WHO (WHO, 2011; 2000; 1997) at many locations

(WASA Tubewells). Secondly, although the water quality*Author for correspondence; E-mail: r.sadaf@fuuast.edu.pk
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Introduction

The brown bear (Ursus arctos isabellinus) is distributed

in most of the Europe, Asia, North America, Middle

East, and some parts of North Africa (Swenson et al.,

2000; Servheen et al., 1999). In Asia, brown bear founds

along Himalayas (from Pakistan to Bhutan), Afghanistan,

Turkey, Iran, Central Asian mountains, Mongolia to

Russia, and northern China, (Fig. 1) (Nawaz, 2007;

Sathyakumar, 2001). Himalayan brown bears distributed

in Jammu and Kashmir, northern Indian states including

Uttaranchal and Himachal Pradesh (Sathyakumar, 2006),

while in China, poorly defined populations are scattered

in the northeast and west regions (Gong and Harris,

2006). Comparatively, Japan has a dense population

though reliable data are lacking (Mano, 2006). In

Pakistan, brown bear found in 7 healthy populations in

the mountain ranges of Himalaya, Karakoram, and

Hindu Kush including Gilgit Baltistan, Azad Jammu

and Kashmir, and Khyber Pakhtunkhwa (KPK) (Nawaz,

2007). Bear population confined in patchy distribution

in alpine meadows and sub-alpine zone of Deosai

Plateau, Khunjrab National Park, Nanga Parbat, and

Astore (Virk et al., 2003), nevertheless in western

Himalaya, only Deosai Plateau has the stable population

(Nawaz, 2007). In KPK, this species is distributed in

the Kalam (Kohistan), Pallas Valley (Indus Kohistan)

Kaghan Valley, and Chitral (Nawaz, 2007; Akbar, 2003;

Arshad, 2003; Roberts, 1997).

In Azad Kashmir, brown bear is restricted to northern

region including Machiara National Park, Gumote

National Park, Shonther Valley, and Kel areas (Nawaz,

2007; Iftikhar, 2006). The Gurez Valley, mainly Musk

Deer National Park, has good habitat conditions and

likewise dense bear population (Nawaz, 2007). Besides

Neelum Valley, they may also be found in the Leepa

Valley (Jhelum Valley) and Haji Pir (district Bagh) areas

(Iftikhar, 2006). Although, there is a large area with a

potential habitat in Neelum Valley, but brown bears are

Population Status and Distribution of Himalayan Brown Bear

(Ursus arctos isabellinus) in Musk Deer National Park Neelum,

Azad Jammu and Kashmir (Pakistan)

Liaqat Ali Khana, Riaz Aziz Minhasa, Muhammad Siddique Awana,
Khawaja Basharat Ahmada, Nuzhat Shafia, Usman Alib* and Naeem Iftikharc
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bDepartment of Zoology Mirpur University of Science and Technology (MUST),
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cDepartment of Wildlife and Fisheries, Government of Azad Jammu and Kashmir, Muzaffarabad, Pakistan

(received October 3, 2016; revised May 19, 2017; accepted June 22, 2017)
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Abstract. The Himalayan brown bear (Ursus arctos isabellinus) is considered as �Endangered� in Pakistan.

However, a small population of this species still exists in northern Pakistan including Azad Jammu and

Kashmir (AJK). A study was conducted to determine population status and distribution of Himalayan

brown bear in Musk Deer National Park (MDNP), from April 2011 to September 2012. MDNP, covering

an area of 528.16 km2, is situated in the extreme north of AJ&K (upper Neelum Valley) about 155 km

away from Muzaffarabad. Study area was divided into three zones (Phulawai, Sardari and Loser) and

searched for brown bear signs and evidences. A total of 17 transect surveys were carried out to collect the

data on current population status and distribution of Himalayan brown bear in the study area. In addition,

questionnaires based surveys were carried out in the area to gather maximum information about this species.

Based on direct and indirect signs collected, a total population of about 12 individuals with a population

density of 0.42 bear/km2 was estimated in the MDNP with maximum (0.45 bear/km2) in Loser and minimum

(0.37 bear/km2) in Phulawai zone. Altitudinal preference was recorded highest (0.46 bear/km2) at the

elevation level of >3000 m asl. For the proper management and conservation of Himalayan brown bear,

more comprehensive study should be carried out throughout its potential habitat.

Keywords: population, distribution, Himalayan brown bear, Musk Deer National Park, Azad Jammu and

Kashmir
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 Repellent Responses of Maize Weevil, Sitophilus zeamais Motsch

(Coleoptera:Curculionidae) towards Entomocidal Plant Products
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Abstract. Laboratory studies were conducted to investigate the repellency effect of six plant species

(Azadirachta indica, Caralluma fimbriata, Allium sativum, Curcuma longa, Citrullus colocynthis and

Calotropis procera) against Sitophilus zeamais reared on maize grains (Cv. Azam White) in the Laboratory

of Entomology Department, Gomal University, Dera Ismail Khan, Pakistan. Six concentrations viz. 5000,

10000, 15000, 20000, 25000 and 30000 ppm of each plant powder were applied to 20 g of sterilized maize

grains under constant conditions of 27 ± 1°C and 65 ± 5% relative humidity. Twenty newly emerged adult

maize weevil were introduced into glass petri dishes and percent repellency of plant powders was determined.

A. indica seed powder  at 30,000 concentration showed 100% repellency against maize weevil followed

by C. longa  (76%)  after 72 h exposure period whereas C. procera was found least effective showing only

39% repellency of the test insects compared to control. The powders of A. sativum, C. fimbriata were

found moderately repellent against the test insects. During the observations, it was also noted that repellency

of the tested plant powders was dose dependent, the higher the concentration of the tested powders, the

higher was the repellency and vice versa. The findings of this study indicated that the selected plant products

could be used for a safer control of maize weevil.

Keywords: plant powders, insect repellency, Sitophilus zeamais, maize grain

Introduction

Maize weevil (Sitophilus zeamais) (Motschulsky)

(Coleoptera:Curculionidae), is one of the most damaging

pests of stored cereals (Nakakita et al., 1991). Whole

grains are attacked by weevil adults and larvae

inscrutably feed and develop within the grains (Ileleji

et al., 2007). Infestation by this weevil commences in

the field (Ileke et al., 2014. ) but mostly damage occurs

during storage. Damaged grains resulted reduction in

germination, weight, nutritional and commercial values

(Yuya et al., 2009).

In recent decades, the use of synthetic insecticides has

gained paramount importance as a means of controlling

such insect pests. Nevertheless, its promiscuous usage

as preservative is being discouraged due to a range of

adverse effects. Various biological, environmental, and

economic consequences associated with its usage are

bringing them into disrepute (Park et al., 2003).

According to Nishi et al. (2004), methyl bromide

fumigation has been officially forbidden in developed

countries since 2005 and was banned in developing

countries in 2015 because it encounters human health

and destroys ozone. The need for an alternative and

effective preservative during storage is now essential.

The use of botanical base insecticides is one of the

several methods being given attention. Plant materials

have played a major role in search towards controlling

insect pest of the farm.

Stored product insects like most phytophagous insects

use chemical cues (semiochemical) to find hosts.

However, certain plants have evolved counter strategies

as part of their defensive mechanism against insects.

One such defense is the emission of repellent or deterrent

volatile organic compounds. Natural chemicals that are

easily bio-degradable, effective and non-toxic to human

could be exploited for protection of stored grains from

insect damage (Donald et al., 2010). The use of natural

products is more prevalent in the control of insect pests

in storage systems. Farmers can grow them and they

can also be locally available, cheaper and easier to use

than the synthetic insecticides (Govindann et al., 2010).

Udo (2005) pointed that poor farmers in developing

countries use different plant materials to protect grains

against pest infestation by mixing grains with protectants

made up of plant products. Many plant powders were

evaluated and found effective in the management of

Sitophilus zeamais attacking maize grains in the stores

(Suleiman et al., 2011; Danjumma et al., 2009). This*Author for correspondence; E-mail: joyadkpk@goolemail.com
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Abstract. The key intention of this review is to summarize the different studies which relate the genome-

diet interactions with future perspectives of exploring an insight into the well defined functions of diverse

micronutrients and other dietary components that play a vital task in defining the early developmental

patterns of an organism. Human fetus development is a complex process that is totally dependent on the

dietary components which interact with the genes to regulate the different proliferation and differentiation

stages. We want to explore those complex interactions that lay hidden between micro-nutrients and gene

expressions but are means of the apparent changes of a phenotype of an individual. Along with this the

review will also perceive some basics of development of certain diseases as well, due to these complex

genome-diet interactions thus leading to refine the dietary outlines for maternal and prenatal develop-

mental stages in future. Research has also shown that genome-diet interactions are very complex as without

proper nutrients the end result is the genome instability which may lead to chronic diseases, developmental

defects and certain types of cancer.

Keywords: epigenetics, genome diet, methylation, DNA sequence, eukaryotes

Introduction

The definition of the term �Epigenetics� was given by

Waddington in 1942 while, discussing the modulation

of development by gene regulation. He presented the

basic idea for the interaction of genes with their

environment thus concluding a particular phenotype

(Waddington, 1953). Epigenetics is the branch of biology

which deals with the study of heritable cellular and

physiological traits, which are not characterized by

alterations in the DNA sequence. In the most widely

studied epigenetic changes include the DNA structural

changes during the cell differentiation process or

morphogenesis at early developmental stages. They

may include methylation of DNA or modifications of

histones which might be responsible for changing the

expression of certain genes playing their role in the

right development of a life form. Epigenetic modifica-

tions actually translate the relationship between heredity

and environment and amongst the environmental factors

the dietary exposure serves as the most important clue.

Experimental procedures and statistical data obtained

from different studies relate that the maternal and fetus

dietary exposure in the first 1000 days of life is very

important. This is also called as �primary dietary

*Author for correspondence;

E-mail: ranisairasaleem@hotmail.com

exposure�. This primary dietary exposure has been

found responsible for bringing up and carrying the

epigenetic changes that might last for the whole life of

an individual or might affect the individual�s generation

after generation by regulating chromatin remodeling.

The early micronutrient status of fetus holds enough

strength to alter the metabolism rate, organ growth, and

regulate the genes responsible for cell differentiation

and organogenesis process. It refers to such external

modifications responsible for turning the genes on and

off which are other than involving the actual DNA

sequence (Waddington, 1953).

In this case the actual coding sequence of DNA is not

affected but DNA structure itself gets modulated in

such a way that certain genes are turned on or off as a

result. Interestingly nowadays, Epigenetic marks are

recognized as mechanistic links between environment,

nutrition and genes. DNA modifications or epigenetic

alterations serve as the basis of changes in the metabo-

lism rate, cell differentiation pattern, brain development

and organogenesis of the fetus by manipulating the

expression of developmental genes and a network of

transcriptional factors. These epigenetic changes are

under the strong influence of environmental interactions

which affect the developmental stages in one way or

the other. With the increasing understanding about the
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Abstract. Margarine is widely used as table spread, in cooking and bakery products. Awareness of consumers

regarding the intake of omega fatty acids has led the food industry to develop foods which are rich sources

of omega fatty acids. Harmful effects of trans on the development of cardiovascular diseases have steered

the researchers to find out wide range of trans free options, without compromising on functional and

physical properties of fats. Nutritionists recommend margarine for the growing and school going babies,

it is usually manufactured from the combination of hard and soft fats, followed by the addition of vitamins

A, D and E. However, little is known regarding the supplementation of margarines with omega fatty acids

of chia oil. This paper summarizes the physical and chemical characteristics of few ingredients that may

be used in the formulation of trans free margarine with higher magnitude of omega fatty acids.

Keywords: margarine, omega fatty acids, trans free, chia oil

Introduction

Margarine is usually prepared from vegetable fats, the

feedstock may originate from partially hydrogenated,

interesterified and transesterified. Different categories

of margarine are produced at industrial level e.g. table

margarine, bakery margarine etc. According to the

Codex Standards, margarine should contain at least

80% fat and 16% moisture at maximum (Codex, 2001).

Margarine is used as an alternate source of butter. It

can be manufactured from a wide range of materials

including a combination of hydrogenated and non-

hydrogenated stuffs (Richmond, 2007). Ever increasing

population has led to a great deal of increase in the

production of margarine during the last few decades.

Now a days, most of the margarines are made from

hydrogenated oils, partial hydrogenation of oil can

induce trans fatty acids which have many health hazards

(Shahidi, 2005). The partial hydrogenation of vegetable

oils chemically transforms some of the unsaturated fats

into the novel forms of trans-fatty acids leading to an

increase in the proportion of saturated fats in these oils.

Trans fatty acids are not required for any biochemical

function in human body (Richmond, 2007). Health

benefits associated with the intake of omega-3 margarine

fortified foods is well known. Increased knowledge of

food connected health ailments has considerably

increased the demand of functional foods. Healthful

properties of margarine can be improved through the

fortification of omega-3 fatty acids with trans free

options. Food is the basic requirement of life. Therefore,

it should be safe. Scientific studies have proved that

foods are directly related with many diseases such as

cancer, cardiovascular diseases, obesity and hypertension

etc. (Astrup et al., 2011). Functional foods are getting

popularity all over the world and researchers are trying

to utilize the non-traditional sources of foods to develop

functional foods with added health advantages (Kris-

Etherton et al., 2002). This paper summarizes the

physical and chemical characteristics of ingredients that

can be used in the formulation of trans free margarine

with numerous health benefits of omega-3 fatty acids.

Chemical composition of margarine. Fat content in

margarine ranges from 80 to 90%. Margarine is a water-

in-oil emulsion and fat phase is a network of fat crystals

and agglomerates of fat with liquid oil entrapped in

between. Ingredients like fat soluble flavours, vitamins,

colourants and emulsifiers are the contents of fatty

phase of margarine. Aqueous phase contains maximum

16% of water and remaining 4% are water-soluble

ingredients. To produce the desired quality margarine,

it is favourable to have optimum processing and desirable

fat blending. Types of margarine are dependent on the

solid fat content, melting point of fat, structure and

characteristics of margarine (Vereecken, 2010).
*Author for correspondence; E-mail:

muhammad.nadeem@uvas.edu.pk
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