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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 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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Introduction

In Gilgit-Baltistan (Pakistan), agriculture is the mainstay

of the people living in the area, as more than 90% of

the population depends upon agriculture (Alam et al.,
2007). The climate is ideally suited for the cultivation

of potato, but the productivity of this crop is very low

despite the high labour employment. In fact, potato

yield per ha is lower than that obtained in the rest of

the country 17.7 vs 23.6 tonnes, respectively.

Total area devoted to potato cultivation in Gilgit-Baltistan

was 6483 ha in 2005 MINFAL (2005). Notably, in 1950

two varieties, Katwar Red and Phulwar White, were

mainly grown there, whereas after 1955-56 another

variety named Ultimas was approved for cultivation

and it is still grown in Skardu, Gilgit and the surrounding

areas (FAO, 2010). Currently, the most famous cultivars

grown in Gilgit-Baltistan are Desiree, Cardinal, Ultimus

(red) and Diamond (white).

Unfortunately, in Pakistan fertilizers are very expensive

and sometimes not available by the dealers hence, the

farmers fail to apply the inorganic fertilizers to crops

at an appropriate time and accordingly, they are not

able to manage the crops properly. In this scenario,

organic manure is being used by farmers� community

as a source of plant nutrients which is easily available

to the farmers and cheaper, as compared to inorganic

fertilizers. Notably, organic fertilizers such as cattle

manure, poultry manure and green manure include high

quantity of nutrients which influence plant growth and

yield, by improving biological, chemical, and physical

fertility of the soil (Benke et al., 2009). Moreover, in

previous research (Caruso et al., 2013) potato crops

grown under organic nutrition showed yield and quality

performances comparable with those usually obtained

under mineral fertilization. The present study was

designed to assess the combined effect of organic and

inorganic fertilizers on the yield of different potato

cultivars in the climatic conditions of Skardu (Gilgit-

Baltistan).

Materials and Methods

A research was conducted on potato (Solanum tuberosum
L.) at the Agriculture Research Station Skardu (Gilgit-

Response of Potato Cultivars to Organic and Inorganic Fertilizers

Under the Agroclimatic Conditions of Skardu (Gilgit-Baltistan)

Syed Zahid Hussaina*, Ehsan Elahib, Nasrullahc, Saeed Ahmedd, Nazeer Ahmede and Zelle Humaf

aAgha Khan Rural Support Programme, Skardu, (AKRSP), Pakistan
bDepartment of Horticulture, The University of Agriculture Peshawar, Pakistan

cDepartment of Agriculture, Ghanche Agriculture Department, Gilgit-Baltistan, Pakistan
dCentre of Agriculture Sciences, State University of Londrina, Londrina, Parana, (PR), Brazil

eKey Laboratory of Applied Entomology, College of Plant Protection, Northwest A&F University, Yangling, China
fDepartment of Plant Protection, University of Agriculture, Peshawar, Pakistan

(received February 17, 2016; revised October 27, 2016; accepted October 31, 2016)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2017 60(3) 125-131

Abstract. Field research was conducted during summer season in 2010, in order to determine  the effective

combination between potato varieties i.e., the best yielding potato cultivar under organic or inorganic

fertilizer in Skardu valley, Gilgit-Baltistan, Pakistan. A randomized complete block design (RCBD) was

used for the trial and both the experimental factors (cultivar and fertilizer type) significantly affected the

crops growth and yield variables. Among the nine different organic and inorganic fertilizer treatments, the

maximum mean values of sprouting rate 43.1%, plant height 49.5 cm, number of tubers/plant (8.5), weight

of tubers/plant (385.9 g), tuber diameter 3.8 cm and yield (25.7 t/ha) were obtained in the crops which

received 10 tonnes FYM/ha + 150 kg N/ha. Among the cultivars tested, Desiree showed the maximum

mean values of sprouting rate 30.4%, plant height 36.7 cm, number of tubers/plant 7.3, weight of tubers/plant

350.3 g, tuber diameter 3.7 cm and yield 23.4 t/ha. Overall results revealed that the treatment matched to

10 t/ha FYM + 150 kg/ha N (T7) led to the highest tuber yield and Desiree showed better performances

than other cultivars.

Keywords: potato cultivars, fertilizer levels, yield, Skardu

*Author for correspondence; E-mail: zahid_skd@yahoo.com
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Introduction

Plants are rich source of secondary metabolites that are

known to play major role in survival and adaptation of

plants to their environment (Bourgaud et al., 2001).

There are about 200,000 plant secondary metabolites

that provide defense mechanism to the plants (Adamu

and Aliyu, 2007). World population is increasing at an

alarming rate therefore, the food demands have over-

come the available land resources. Along with other

food sources, vegetables are also considered as alternate

inexpensive source of energy for the population of

developing countries (Akwaowo et al., 2000). Vegetables

are rich in biochemicals and nutrients like carbohy-

drates, protein, vitamins, ascorbic acid, calcium, iron

and substantial amount of trace elements (Jimoh and

Oladiji, 2005; Prakash and Pal, 1991).

Praecitrullus fistulosus is an annual Cucurbitaceae plant

(Tyagi et al., 2012) that has been cultivated in Asia

since earlier periods and grown mainly in India and

Pakistan (Levi et al., 2010). P. fistulosus is locally called

�tinda� that has tender fruits which are picked during

immature stage and used as cooked vegetable (Sujatha

and Seshadri, 1989). P. fistulosus plant is also rich in

many nutritive properties (Gautam et al., 2011), anti-

inflammatory, anti-tumorous, antidiabetic, antioxidant,

anthelminthic, and other therapeutic potential for

microbes as an antibacterial agent (Dixit and Kar, 2010).

Food and crop production should be increased at least

at the same rate or even much faster rate than world

population. In order to improve crop production and

enhancement of their economic and agronomic character-

istics, mutagenesis can be used (Tah and Roychowdhury,

2011). Mutagenesis is widely used method for crop

improvement and variety production (Chopra, 2005).

More than 70 decades, mutagenic agents have been

employed to induce many different phenotypic traits

and variation in plants (Kharkwal and Shu, 2009).

Treatment with mutagens may break or rearrange

chromosomes by modifying order of genes depending

upon the nature of mutagen used in experimental study

and do not show any phenotypic expression (Adamu

and Aliyu, 2007). Different chemical and physical

mutagens are used to induce mutation. Colchicine (COL)

is a compound that can cause dynamic instability in

Mutagenic Effects on the Growth, Reproductive and Yield

Parameters of Praecitrullus fistulosus

Mehreen Khan, Muhammad Rafiq*, Syed Habib Ahmed Naqvi,
Naseem Khatoon and Muhammad Umar Dahot

Institute of Biotechnology and Genetic Engineering, University of Sindh, Jamshoro, Pakistan

(received June 2, 2016; revised December 11, 2016; accepted December 13, 2016)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2017 60(3) 132-140

Abstract. The aim of this study was to modify the growth, reproductive and yield parameters of Praecitrullus
fistulosus by mutagenesis. The seeds of the plant were treated with chemical mutagens including ethidium

bromide and colchicine in concentration of (0.05 and 0.10%) and (0.01 and 0.02%), respectively. Seeds

were also treated with UV rays at periods of 1 and 2 h and X-rays for 75 KeV at periods of 5 and 10 sec.

The growth features were observed at an interval of one week till the 11th week of their growth period.

The data showed that seed germination value and lethality (%) of plants were 80 and 75%, respectively

and highest in control plants. The time of seed germination (1.6 days) was least in plants treated with

X-rays (10 sec). The mutation frequency (80%) was found to be highest in X-rays (10 sec) and colchicine

0.02%. The vegetative growth parameters such as stem length (77 cm), length of leaves (6.6 cm), average

number of leaves (36) and leaf surface area (49.6 cm2) was highest against ethidium bromide 0.01%,

colchicine 0.02%, ethidium bromide 0.10% and UV rays 1 h, respectively. While the average diameter of

stem of control plants was highest (49.6 cm2). The minimum flowering time (31 days) and fruiting time

(42.5 days) were observed in ethidium bromide 0.05% and colchicine 0.01% treated plants. The highest

number of fruits (4) was observed in colchicine 0.01% treated plants. In conclusion, seeds of P. fistulosus
treated with ethidium bromide and colchicine caused positive impact on growth, reproduction and yield

attributes as compared to UV and X-rays treatments.

Keywords: mutagenic effects, physical mutagens, chemical mutagens, Praecitrullus fistulosus

*Author for correspondence; E-mail: m.rafiq@usindh.edu.pk
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Effect of Physical, Chemical and Physiochemical Treatments of

Surface Sterilisation on Medicinal Plants Salvadora persica and

Solanum surattense for In-vitro Propagation

Beena Naqvia*, Saleema Mehboob Alib, Kiran Makhanib and Kamran Yousufb

aPCSIR Laboratories Complex, Shahrah-e-Dr.Salimuzzaman Siddiqui, Karachi-75280, Pakistan
bDepartment of Biotechnology, University of Karachi, Karachi-75270, Pakistan

(received June 23, 2016; revised November 25, 2016; accepted December 15, 2016)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2017 60(3) 141-144

Abstract. Effect of various surface sterilisation treatments on medicinal plants Salvadora persica and

Solanum surattense has been studied for in-vitro propagation. Surface sterilisation treatment was applied

by physical, chemical and physiochemical means. Chemical sterilisation was done with sodium hypochlorite,

physically with sonication and physiochemically with combination of both. Sodium hypochlorite alone

was found to be effective for smooth textured plant i.e., Salvadora persica, whereas for rough textured

plant Solanum surattense a combination of both physiochemical means yielded good results. However,

sonication alone did not render the effective way of surface sterilisation. Moreover, for Salvadora persica,

10% sodium hypochlorite was effective in eliminating bacterial or fungal growth whereas in Solanum
surattense, a concentration of 15% sodium hypochlorite proved to be effective. In general, best results

were achieved in the combined treatment by physiochemical means.

Keywords: physiochemical treatment, surface sterilisation, in-vitro propagation

Introduction

The first and most important step to start in-vitro
propagation is surface sterilisation either by physical,

chemical or physiochemical means. Different protocols

of surface sterilisation may vary with the type of chosen

plant for culture and selected explants to use. Washing

with sodium hypochlorite (NaOCl) is one of the most

common methods used for surface sterilisation. Several

studies have reported that NaOCl is better for controlling

the infection without any adverse effect on plant growth

(Badoni and Chauhan, 2010), although negative effects

of NaOCl have also been reported by Hong and Gross

(1998). This depicts the role of sodium hypochlorite in

the destruction of not only microbes but also plants

cells. In addition to NaOCl, sonication is also being

used as a decontamination method. This procedure

succeeds in detaching the adhering bacteria without

apparently damaging the meristematic RNA (Aller

et al., 1978). In various studies considerable decrease

in bacterial contamination was observed by using

ultrasonic sonicator.

Medicinal plants are sources of important therapeutic

aid for alleviating human ailments. With increasing

realization of the health hazards and toxicity associated

with the indiscriminate use of synthetic drugs and

*Author for correspondence; E-mail: nbeena25@hotmail.com

antibiotics, interest in the use of plants and plant-based

drugs has revived throughout the world (Nalawade

et al., 2003). Numerous medicinal plants grow naturally

in Karachi vicinity and Salvadora persica and Solanum
surattense are two of them. Salvadora persica, a species

of Salvadoraceae family is an evergreen small shrub or

tree with a height of 3 m. It is widely distributed in the

drier parts of Balochistan and Sindh (Khatak et al.,
2010; Korejo et al., 2010). S. persica has wide range

of medical benefits. It can be used to produce promising

products like antiplaque, analgesics, antifungal, anti-

convulsant, antifertility, de-obstruent, diuretic drugs.

Its leaves are used in cough, asthma, scurvy, rheumatism,

piles while its bark is highly recommended by world

health organization (WHO) as chewing stick for cleaning

teeth (Khatak et al., 2010). In-vitro study on Salvadora
persica for salinity-induced modulation of growth and

antioxidant activity has been conducted by Sharma

et al. (2013).

Solanum surattense, belonging to the family Solanaceae

is a prostrate herb (Yousaf et al., 2010). It grows in

Pakistan up to 1300 m altitude including the regions

from Himalayan plateau to Kirthar range (Yousaf et al.,
2010; Ahmad et al., 2010; Perveen et al., 2008). Solanum
surattense is also a highly important medicinal plant.

Its antifungal activity against A. fumigates and anti-

bacterial activity against Salmonella typhi, Escherichia
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Introduction

With a balanced diet containing sufficient amounts of

main nutrients such as protein carbohydrate and fat, it

is necessary to provide minerals and vitamins required

by the body. Some additional vitamins are also required

for various bodily functions, for instance, pregnancy,

lactation, a study over the daily performance, puberty,

long-term diseases, some pathological cases, local fea-

tures or genetic features. Such nutritional supplements,

however, may also have negative effects on different

groups of people, like children, pregnant and nursing

women or elderly people therefore, using these kind of

products it should be careful. In order to supply normal

diet, like amino acids, vitamins, minerals, protein,

carbohydrates, fibre, fatty acids, vegetable and animal

derived ingredients are called as food supplements

(www.tarin.gov.tr, 2016) and these products have great

interest.

An alternative product used commonly in worldwide

especially in China and other far east countries is a type

of coffee made of Ganoderma lucidum. Ganoderma
lucidum (also named as Reishi or Ling Zhi) is a white-

rot fungi and a traditional medicine which has been

used for over 4000 years in these far east countries

because of its medicinal properties. Ganoderma lucidum
contains about 400 different bioactive compounds, like

triterpenoids, polysaccharides, nucleotides, sterols,

steroids, fatty acids, proteins, peptides and trace elements

(Manavalan et al., 2015; Paul et al., 2015). Modern

pharmacological and clinical investigations demon-

strated that Ganoderma lucidum exhibits antitumor and

immunomodulatory activities (Lin and Zhang, 2004).

Since Ganoderma lucidum fungi has been used to

prevent and to treat several diseases for a long time,

these properties make this type of coffee attractive to

examine.

On behalf of issues mentioned above, it seems to be

necessary to investigate these products which people

use in their daily life to support their bodily functions

in terms of antioxidant properties. Antioxidants can

react with free radicals and prevent the reaction before

vital molecules are damaged. The reaction takes place

in several ways (i) they may diminish the energy of the

free radical, (ii) stop the free radical from forming in

the first place and (iii) minimize the damage caused by

free radicals (Yarbasi et al., 2011). Recently, because of

great interest many studies about antioxidant properties

of different samples have been reported by Ballesteros

et al. (2015), Pasanphan et al. (2010) and Zeng et al.
(2010).

In this paper, the structural properties of some food

supplements and Ganoderma lucidum coffee, have been

investigated spectroscopically which have antioxidant

potentials due to their ingredients. First of all, the sam-

ples have been analysed by EPR (Electron Paramagnetic

Resonance) spectroscopy. EPR spectroscopy is effi-

ciently performed as a skillfull tool in food researches

Application of Spectroscopic Techniques for Antioxidant

Property Analysis of Various Food Supplements and

Ganoderma lucidum Coffee

Zeynep Aygun
Bitlis Eren University, Vocational School of Technical Sciences, Bitlis, Turkey

(received August 29, 2016; revised January 10, 2017; accepted February 10, 2017)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2017 60(3) 145-153

Abstract. In the present study, different methods were used to investigate the magnetic and structural

properties of some food supplements and a kind of Ganoderma lucidum coffee. In order to understand the

antioxidant capability of the samples and to detect paramagnetic centres, EPR (Electron Paramagnetic

Resonance) experiment was carried out at room temperature. To examine the structural features and

crystalline property of the samples, XRD (X-ray diffraction) method was used. SEM (Scanning Electron

Microscopy) technique was preferred to analyse the surface morphology. Also, EDS (Energy Dispersive

Spectroscopy) was performed to get information about the elemental composition of the samples. Antioxidant

potential of these samples were examined in detail which is important to support our body functions.

Keywords: antioxidant property, coffee, food supplements, Ganoderma lucidum

E-mail: zeynep.yarbasi@gmail.com
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Biochemical Evaluation of Trigonella foenum graecum (Fenugreek)

With Special Reference to Phenolic Acids

Imran Pasha, Muhammad Asim Shabbir, Muhammad Adnan Haider, Bahzad Afzal,
Muhammad Farhan Jahangir Chughtai*, Shabbir Ahmad and Muhammad Sajid Manzoor

National Institute of Food Science & Technology, Faculty of Food, Nutrition & Home Sciences,

University of Agriculture, Faisalabad, Pakistan

(received August 15, 2016; revised November 9, 2016; accepted December 28, 2016)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2017 60(3) 154-161

Abstract. In current study nutritional constituents of fenugreek seeds Trigonella foenum graecum and

antioxidant potential was determined. Rheological aspects of fenugreek supplemented flour were evaluated.

Total phenolic contents (TPC) were quantified by using spectrophotometer. TPC content was higher in

ethanol extract as compared to methanol extract, accounted for 9.11mg GAE/g, and 7.82mg GAE/g,

respectively. High pressure liquid chromatography was used to analyze the individual phenolic acids.

Chlorogenic acid was found in higher quantity accounted for 167. 9 mg/g and sinapic acid with lowest

amount 8.6 mg/g. Composite flours with treatments T1, T2, T3 and T4 of fenugreek seed powder with wheat

flour were prepared and their rheological properties revealed the T4 with best and healthy results.

Physicochemical and sensory analysis of cookies depicted that T1 was best as compared to rest of the

treatments.

Keywords: fenugreek, physicochemical analysis, phenolic acids, antioxidant, rheology, cookies.

Introduction

Fenugreek (Trigonella foenum graecum) is an annual

medicinal herb of family Leguminosae. It is mainly

produced in Pakistan, Iran, India and Middle eastern

countries. Feenugreek grown in Pakistan and everywhere

in Punjab, has a typical aromatic fragrance and due to

its abundance, in Kasur, it is famous in the region as a

Kasuri methi. Its seeds are consumed as a spice in diet

(Kandhare et al., 2015; Shazia, 2011).

Fenugreek seeds have wide range of characteristics

such as aromatic smell, bitter taste, carminative

properties, antioxidant and antibacterial benefits

(Bahmani et al., 2016). Major constituent of bulk seed

is carbohydrate that accounts for 50%. Other chemical

constituents of seed are 3 to 4% ash, 3 to 5% moisture,

25 to 30% protein, 7 to 9% lipids, 20 to 25% insoluble

fibre, 20 to 30% galactomannans and 5 to 7% saponins

that include lysine rich protein, mucilaginous fibre,

flavonoids and volatile oils (Goswami, 2012). Seeds

have 7.5% lipids that are usually in the form of

triglycerides (6.3%) and 450 mg/100g phospholipids

(Nayak et al., 2015; Srinivasan, 2006). Fenugreek fibre

acknowledged widely for its health benefits by increasing

HDL and decreasing LDL cholesterol level (Huang

et al., 2016).

Antioxidants obtained from fenugreek seeds protect

cellular structures from oxidative damage.

Hypocholesterolemic effect through increased secretion

of bile acids, lipid peroxidation instigate by H2O2 and

oxidative hemolysis was prohibited by fenugreek seed

(Mukthamba and Srinivasan, 2016; Arshadi et al., 2015).

Extract of fenugreek seeds can be obtained by using

different solvents like hexane, ethanol and methanol.

Fenugreek seeds contain phenolic acids such as vanillic

acid, coumaric acid, ferulic acid and gallic acid. These

acids have higher antioxidant potential and can be

determined using HPLC analysis (Roberts et al., 2015;

Dixit et al., 2005 ). Total phenolic content of fenugreek

seed extract can be analyzed by Folin Ciocalteu method.

Fenugreek seeds powder can be applied to all kinds of

food formulation. However, scientific research have

showed its more use in functional foods and

nutraceuticals. Flour fortified with 8-10% fenugreek

has been used for preparing bakery items like pizza,

bread, cakes and muffins with suitable sensory attributes

(Huang et al., 2016; Srinivasan, 2005). Hooda and Jood

(2005) formed biscuits from different combinations (0,

5, 10, 15 and 20%) of raw, dripping and sprouted

fenugreek seed flours. Bread made from wheat flour

supplemented with fenugreek seed powder flour has

improved physicochemical, nutritional and rheological

properties (Kumar et al., 2016; Sharma, 1986).
*Author for correspondence;

E-mail: m.farhan.chughtai@ hotmail.com
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Introduction

Senna occidentalis (L.) Link belongs to the family,

Caesapiniaceae. It is an erect, hairless, undershrub,

annual or biennial, growing to about 100 cm high and

reproduces from seeds. It is a common weed in field

crops, waste areas and roadsides in West Africa

(Akobundu and Agyakwa, 1998).

One of the most types of stress that natural ecosystems

have had to accommodate is air pollution. Pollutants

are generally identified as primary and secondary,

depending on how they are formed (Paryavaran, 2007).

Primary pollutants are directly emitted into the

atmosphere, predominantly in gaseous forms and they

include sulphur dioxide (SO2), nitrogen oxides and

reactive hydrocarbons (RHC), which are carbon

compounds and mixtures such as ethylene and gasoline

(Beijing, 2008). The burning of fossil fuels, coal and

natural gas produces a large portion of these pollutants.

Industrial utility and power plants emit large quantities

of the SO2 and NOx. Mobile sources such as transporta-

tion vehicles are responsible for large amounts of NOx

and RHCs. Petroleum refining and storage activities

produce reactive hydrocarbons, although the majority

are produced from numerous smaller sources. Metal

ore smelters can release SO2 in addition to toxic elements

such as lead, cadmium, nickel and fluoride. Lead can

also come from burning leaded gasoline (Bell et al.,
2011).

Secondary, pollutants are formed during chemical

reactions in the atmosphere involving the primary

pollutants. One of the most commonly known is acidic

deposition which is produced when SO2 (sulphur

dioxide) or NOx combines with oxygen in the air to

form acidic gases or particulates (dry deposition) in

combination with moisture. These processes can cause

acid snow, hail, dew, fog, or rain (wet deposition or

�acid rain�) (Beijing, 2008). Another type of secondary

air pollutant is photochemical oxidants, which are

Vehicular Traffic Air Pollution as Expressed by Leaves of

Senna occidentalis (L.) Link from Three Busy Roads in Nigeria
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Abstract. Matured leaves of Senna occidentalis (L.) were collected along the sides of busy roads of Oluku,

Agbor and Sapele in Benin city, Nigeria where they were constantly exposed to air pollution from vehicular

traffic (polluted populations). Others were collected from forest areas of Ebvomodu, Ebvoneka and Eyaen

villages, each located within the distances of 50-60 km away from Benin city, where there was no source

of vehicular air pollution(non-polluted populations). Peelings of the adaxial (upper) and the abaxial (lower)

leaf epidermis were stained and microscopic examination and line drawings results showed that the leaves

of the polluted populations suffered epidermal cell aberrations which ranged from plugged stomata,

epidermal cell erosion and occasional leaf perforations caused by the corrosive activity of some of the

pollutants as they undergo chemical reactions. These forms of damages were not observed in the non-polluted

populations which were healthy with opened stomatal pores. At the upper (adaxial) epidermis, the mean

lengths (µm) of stomatal pores of leaves of non-polluted populations of collections were 0.64 ± 0.41,

0.76 ± 0.84 and 0.74 ± 0.92, respectively and at the lower (abaxial) epidermis, the mean lengths were 0.61

± 0.81, 1.40 ± 0.95 and 0.71 ± 0.81 from Ebvomodu, Ebvoneka and Eyaen, respectively. In the same vein,

the mean width (µm) of pores of stomata of the non-polluted leaves collected from Ebvomodu, Ebvoneka

and Eyaen were 1.14 ± 0.16, 0.32 ± 0.63 and 0.32 ± 0.11, respectively, at the upper (adaxial) epidermis.

At the lower (abaxial) epidermis, the mean width (µm) of pores were 0.22 ± 0.25, 0.30 ± 0.51 and 0.39 ±

0.16 for collections from Ebvomodu, Ebvoneka and Eyaen, respectively. The stomatal pores of leaves of

the polluted populations on the other hand were impossible to be measured because they were plugged

by particulate air pollutants from the busy roads. It was opined that the leaves of the polluted populations

would suffer eco-physiological stress by virtue of their plugged stomatal pores.

Keywords: Senna occidentalis (L.), vehicular traffic, air pollution, physiological stress, leaves
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Abstract. Three commonly cultivated oilseed crops viz., soybean, sunflower and Indian mustard were

sampled to compare density and diversity of spider at different developmental stages. This study was

conducted at Ayub Agriculture Research Institute, Faisalabad, Pakistan. A total of 1210 spider individuals,

68 species and 5 families were sampled throughout the study period. The families showed different levels

of association with the crops, like Lycosidae and Clubionidae were found commonly spread and highly

abundant, whereas Philodromidae was only restricted to sunflower and locally rare. The Evippa sohani,
Pardosa fletcheri, Evippa shivajii and Pardosa oakleyi were recorded most dominant and commonly spread

spider species. Indian mustard constituted highest diversity of spider species followed by soybean and

sunflower. Spider species diversity on the Indian mustard was significantly different from the sunflower.

These predator species can play a major role to suppress devastating agricultural pests of oilseed crops,

thereby enhance the crop yield.

Keywords: Araneae, agro-ecosystem, oil seed, ecology, agrochemicals, spider diversity

Introduction

The green revolution (1950-60) causes rapid loss of

biodiversity by the adaption of monoculture system

instead of polycluture (Abbas et al., 2014; Altieri, 1992).

Almost 600 arthropod pest species seems to be affecting

the yield of agricultural crops worldwide (Samways,

1997). In conventional agro-ecosystems, agrochemicals

are heavily applied against insect pests that might be

fatal to biocontrol agents, harmful to all levels of food

chain, health risks of working with these chemicals,

common people and further damage to environment

quality (Pekar, 2005; Gamundi et al., 2001), whereas,

biological pest control has several advantages over the

chemical control as it is safe to handle, cost effective,

provides long term management, self-perpetuating, no

harms to the non-target organisms and environment

friendly (Abbas et al., 2013; Abbas et al., 2012; Eisley

and Hammond, 2007).

Over the last three decades, agriculture experiments

have  revealed that spiders species play a key role to

suppress crop pest�s populations. They are generalist

terrestrial predators and potential bio-control agents

compared to specialist predators (Wise, 1993). For

instance, Fagan et al. (1998) documented that Lycosidae

and Linyphidae spider families can suppress variety of

pests e.g., aphids (Aphidae), thrips (Thysanoptera) and

leafhoppers (Cicadellidae), while Symondson et al.
(2002) and Lang et al. (1999) confirmed the biocontrol

activity and working independently on Delphacidae

and Cicadellidae in field experiment. The spider diversity

in agricultural ecosystem is significantly important to

determine the influence of these predators on pest

populations (Maloney et al., 2003). Furthermore, the

more diverse spider populations warrant the better crop

growth, thereby higher crop yield. Spider diversity is

closely associated with features of plant community,

landscape structure, kind of habitat and stages of plant

growth in an agro-ecosystem (Foelix, 2010; Susilo,

2007; Suana et al., 2004).

Spider diversity being an important bio-control agent

in agricultural ecosystem has attracted attention of the

ecologists worldwide  (Liu et al., 2003; Rypstra et al.,
1999). Despite of its economic and ecological importance

in agro-ecosystem, in Pakistan, only fragmentary work

is available  (Parveen et al., 2007; Mushtaq et al., 2005;

Khan et al., 2001; Mushtaq and Qadir, 1997), particularly

on oil crops  (Bukhari et al., 2012; Musthaq et al., 2003;

Ghafoor, 2002). Hence, the present study was conducted

to investigate the diversity and abundance of spider

fauna in soybean, sunflower and Indian mustard.*Author for correspondence; E-mail: riazsobia22@outlook.com
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Abstract. Herbal plants and their derivatives have been utilized since antiquity in the control and management

of poultry coccidiosis. The best known herbal plants in use against coccidiosis are corn, wheat bran, rice

bran, polysaccharides, soya bean, barley, oat, extracts of grape seed, Dictamnus dasycarpus Turcz, Pulsatilla
koreana, Sinomenium acutum, Ulmus macrocarpa, Dichroafe brifuga and other botanical antioxidants

which contain many active compounds. These compounds have been found to possess antiprotozoal, anti-

parasitic, anti-inflammatory and antioxidant properties. Currently demand and utilization of these aforesaid

herbs has increased because these have been proved successful and effective in control of coccidiosis, eco-

friendly and economical. The effective potential of these herbals and derivatives to have been reviewed

overcome coccidiosis effectively in a better way than other synthetic products against which resistance

has been developed.

Keywords: coccidiosis, immunomodulators, herbal plants, poultry

Introduction

Poultry, the domesticated species of birds including

chicken, geese, duck and guinea fowl, are reared for

meat and eggs. Poultry industry is a flourishing industry

of livestock which contributes 2% in national GDP of

Pakistan. It plays main role in the stability of mutton

and beef prices. Commercial poultry in Pakistan was

started in 1963 (Mohsin et al., 2008) and Chicken meat

production increased by 58.48% in the world from

2000-2012 (Bogosavljevic et al., 2010).

Avian Coccidiosis, a protozoal infectious highly fatal,

economical and most prevalent disease is caused by

Eimeria species in poultry. As a result of it, a massive

destruction of intestinal epithelium is seen leading to

bloody diarrhoea, poor weight gain, low FCR and high

mortality (Razzaq et al., 2011). It is endemic disease

in tropical and subtropical zones of the world where

environmental and managemental conditions favour

the onset, development and propagation of the disease

(Obasi et al., 2006). Over 1000 species of Eimeria are

discovered out of which seven species of genus Eimeria

*Author for correspondence;

E-mail: joyadkpk@googlemail.com

are recognized in coccidiosis infections affecting poultry

and each species has characteristic virulence, patho-

genicity, site of infection and immunogenicity (Williams,

1998).

Seven pathogenic species of genus Eimeria in poultry

are E. tenella, E. mitis, E. praecox, E. maxima, E.

acervulina, E. necatrix and E. brunetti. Eimeria

acervulina predilection site is duodenum, E.tenella

develops in ceacum, E.brunetti in ceacum and rectum,

E.necatrix in small intestine, E. mitis and E. maxima

predilection site is, mid of small intestine while

E. preacox infects anterior gut. The pathogenicity of

Eimeria specie depends upon bird�s immune status and

number of Eimeria oocytes ingested by the bird (Shah

et al., 2009). Eimeria life cycle is quite complex

comprising of endogenous stage (gametogony and

schizogony) and exogenous stage (sporogony). Birds

excrete unsporulated oocytes which undergo sporulation

and converted into sporulated (infective) oocyst

consisting of four of sporocysts and two sporozoites

(McDougald, 2003). Infections occur after viable oocyst

ingestion from contaminated water, food or dust.

Followed by oocytes swallowing, these are exposed to

Review
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