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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 54t 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 61 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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Improving Salinity Tolerance in Brassica
(Brassica napus var. Bsa and Brassica campestris var. Toria) by
Exogenous Application of Proline and Glycine Betaine

Ameer Khan?, Hira Fatima®, Abdul Ghani®, Muhammad Nadeem®, Abida Aziz",
Mujahid Hussain®* and Muhammad Ikram?
#Department of Botany, University of Sargodha, Sargodha, Pakistan
®Department of Botany, The University of Lahore, Sargodha, Pakistan
“Institute of Food Science and Nutrition, University of Sargodha, Sargodha, Pakistan

(received August 29, 2016; revised March 10, 2017; accepted March 14, 2017)

Abstract. The pot culture experiment was conducted to determine the influence of proline and glycine
betaine on Brassica under saline conditions. Different salinity levels (0, 65, 130 mM) were created according
to the saturation percentage of the soil. Proline (0, 4, 8 mM) and glycine betaine (0, 5, 10 mM) were
exogenously applied to find out their effects on growth and physiological changes produced in Brassica
under salinity stress. Salinity stress reduced the growth of the plants and induced the physiological and
biochemical changes. Different growth parameters of plants such as plant height, shoot, root fresh and dry
weight was decreased with the increase of salinity stress. Salinity has also reduced the chlorophyll content,
protein content and nitrate reductase activity of the Brassica. But the application of proline and glycine
betaine was more effective to reduce the effect of salinity. Collected data from the present experiment
indicated that adverse effects of salinity were counteracted by proline and glycine betaine. Overall, it was
observed that exogenous application of both proline and glycine betaine has reduced the effect of salinity.

Keywords: Brassica napus, Brassica compestris, proline, glycine betaine
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Efficacy of Boron as Foliar Feeding on Yield and
Quality Attributes of Maize (Zea mays L.)

ab%

Muhammad Tahir?, Waqas Shehzad?, Muhammad Aqeel Sarwar™~,
Sajid Hussain* and Muhammad Imran®
*Department of Agronomy, University of Agriculture, Faisalabad, Pakistan
°Crop Sciences Institute, National Agricultural Research Centre, Islamabad, Pakistan
“College of Agriculture, Bahauddin Zakariya University, Bahadur Sub Campus, Layyah, Pakistan

(received December 19, 2016; revised March 10, 2017; accepted April 18, 2017)

Abstract. Boron being an essential micronutrient plays a vital role in improving crop productivity and
quality. Therefore a field study was conducted at agronomic research area, University of Agriculture,
Faisalabad, Pakistan, during spring season 2014, to evaluate the effect of boron as foliar application on
yield and quality of maize. The experiment was laid out in randomized complete block design with three
repeats. There were nine treatments in the experiment including a control treatment, four treatments of
foliar sprays of 0.5% borax and four treatments of water sprays (without borax) with different time intervals.
Statistical analysis revealed that use of boron significantly affected maize yield and quality and the
application of boron with three foliar sprays of 0.5% borax had significant positive effect on most of yield
contributing parameters, giving plant height (217.00 cm), cob length (15.81 cm), cob diameter (6.10 cm),
cob weight (147.00 g), number of grains per cob (481.00), 1000 grain weight (333 g), grain yield
(5.26 t/ha), biological yield (14.75 t/ha) and harvest index (35.66%). However in case of quality, four foliar
sprays of 0.5% borax displayed better results by producing higher seed protein (10.06%) and oil contents
(4.72%), respectively. From the results of experiment it can be concluded that three foliar sprays of 0.5%
boron triggers yield attributes while four foliar sprays of 0.5% boron encourages qualitatively to maize crop.

Keywords: maize, boron, foliar application, yield




Pak. j. sci. ind. res. Ser. B: biol. sci. 2018 61B(1) 15-20

A Brief Description of ‘Inqalab Mung’ Mungbean
(Vigna radiata L. Wilczek) Variety Released for the Agro-Climatic
Conditions of Khyber Pakhtunkhwa, Pakistan

Muhammad Mansoor®*, Amanullah?, Noman Latif?, Nazir Hussain® and Abdul Majeed"
#Arid Zone Research Center (PARC), Dera Ismail Khan, KPK, Pakistan
bAgricultural Research Institute, Dera Ismail Khan, KPK, Pakistan

(received April 13, 2016; revised January 18, 2017; accepted March 15, 2017)

Abstract. ‘Inqalab Mung’ (DM-3) was developed through cross between VC1482 C and NM-92 at
Agricultural Research Institute, Dera Ismail Khan, Pakistan. Various experiments for production technology
and yield performance of Inqalab Mung were conducted from 2005 to 2008 in different seasons and
locations. Result showed that 40 kg/ha seed rate with 30 cm row spacing, fertilizer dose @ 20:50 kg/ha
N:P,0s and inoculation with rhizobium strain Vm M1 were optimal for its maximum yield. Inqalab Mung
outclassed among all candidate lines included in NUYT-2007 and 2008 with average yields of 961.5 kg/ha
and the highest grain yield of 3620 kg/ha. Inqalab Mung has 28-36% high grain yield potential compared
to the standard variety NM 98 and parent NM 92 along with resistance to charcoal rot, cercospora leaf
spot and yellow mosaic virus (YMV). Provincial Seed Council (PSC), Khyber Pakhtunkhwa, approved
DM-3 as ‘Inqalab Mung’ for general cultivation in KPK in 2014.

Keywords: mungbean (Vigna radiata L. Wilczek), Inqalab Mung, grain yield, bold seeded
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Assessment of Vegetation-Edaphic Correlation of Wetland Complex
of Soon Valley, Pakistan using Multivariate Techniques

Arooba Zia, Sheikh Saeed Ahmad* and Hafsa Bashir
Department of Environmental Sciences, Fatima Jinnah Women University, Mall Road, Rawalpindi, Pakistan

(received September 23, 2016; revised December 6, 2016; accepted December 20, 2016)

Abstract. Vegetation-edaphic correlation was studied to abserve ecological relationship of plants. Because
of the interrelationship of environmental variables various ordination techniques i.e., Two-way Indicator
Species Analysis (TWINSPAN), Detrended Correspondence Analysis (DCA) and Canonical Correspondence
Analysis (CCA)) were employed to reveal the inherent pattern on visual inspection. Total 36 herbaceous
species belonging to 16 families were identified in the area of Ucchali wetland complex, Soon Vally,
Khusab, Pakistan, with Cynodon dactylon as dominant species owing to its high tolerance to prevailing
environmental conditions. Results of CCA exposed elevation, organic matter and pH to be the most
influencing factors in growth and distribution of flora of the area. Different analyses such as biplots, data
attribute plots and pie symbols plots were accomplished for the species of the study area. Because of the
induced change, various non-native and invasive species were also recorded in the area which might
contribute to further altering the range ecology of the area. Apart from promoting sustainable use of natural
resources in Ucchali Wetlands Complex (UWC); ecological integrity of the Ramsar sites must be conserved
and improved through ecological interventions related to illicit cutting of forest, unsustainable utilization
of water resources, municipal pollution, agricultural intensification, etc.

Keywords: TWINSPAN, DCA, CCA, multivariate techniques, vegetation, wetland complex
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Bioactivity Studies on Two Wild Edible Mushrooms Extracts

Funmilayo Bosede Borokini**, Mary Tolulope Olaleye” and Labunmi Lajide*
*Department of Chemistry, University of Medical Science, Laje, Ondo City - 0340001, Ondo State, Nigeria
®Department of Biochemistry, Federal University of Technology, Akure, PMB 704, Akure, Ondo State, Nigeria
‘Department of Chemistry, Federal University of Technology, Akure, PMB 704, Akure, Ondo State, Nigeria

(received August 20, 2015; revised January 5, 2017; accepted January 11, 2017)

Abstract. The aqueous and alcoholic extracts of Lentinus squarrosulus and Termitomyces robustus were
analysed for phytochemicals, antioxidant and antimicrobial activities. Polyphenolic profile of the ethanol
extracts revealed the presence of phenolic acids and flavonoids at different concentrations. Total phenol
and total flavonoid contents demonstrated concentration dependent increase and positive correlation with
the antioxidant activities in the corresponding extracts in the range of TFC (r = 0.794-0.993; 0.904-1.000)
and TPC (r=10.317-0.999; 0.621-0.995) for L. squarrosulus and T. robustus extracts, respectively. Inhibition
concentrations at 50% (ICso) for each extract in terms of its reducing and scavenging ability ranged from
0.54 to 15.04 mg/mL for total antioxidant property (TAP), ferric reducing antioxidant property (FRAP),
DPPH, OH and NO radicals. Mushrooms extracts exhibited significant antifungal activities against
Aspergillus fumigatus and Candida albican compared to bonlate but weak antibacterial activities against
Bacillus substilis, Escherichia coli and Salmonella typhi compared to streptomycin sulphate. The mushrooms
possessed appreciable antioxidant and antifungal properties for promoting good health.

Keywords: phytochemicals, antioxidant, antimicrobial activity, mushrooms
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Comparative Study of Tribolium castaneum H. (Coleoptera:
Tenebrionidae) Occurred on Different Wheat Varieties in Pakistan
Muhammad Waqar Hassan*, Javaid Iqbal and Moazzam Jamil

University College of Agriculture and Environmental Sciences,
The Islamia University of Bahawalpur, Pakistan

(received October 18, 2014; revised June 12, 2017; accepted July 11, 2017)

Abstract: Five wheat varieties i.e., AASS, CHAKWAL, FARID, MIRAJ and GALAXY in Pakistan were
campared to survey the red flour beetle population occurrence during one month period. Only sound grains
were taken as medium of population growth for the red flour beetles. Study parameters included number
of grains per unit weight, beetles population growth/survival percentage in relation to different wheat
varieties and percent weight loss, if any in grains of these wheat varieties due to beetles feeding. Wheat
varieties had significantly different number of grains per unit weight. Red flour beetles’ population growth
was checked in a 30 day time period. Beetles could not grow within the food medium of sound wheat
grains of these varieties in this time span and most of these died. Survival percentage of beetles was
measured in relation to different wheat varieties which did not vary significantly for these varieties. Within
a given span of time percent weight loss due to beetle feeding in grains was nominal in all varieties and
it also did not vary significantly between varieties. From these results it is concluded that red flour beetles
being secondary stored grain insect pests were unable to multiply on sound grain wheat varieties and caused
minimal weight loss in these varieties.

Keywords: wheat varieties, number of grains, weight loss, storage insects, red flour beetle, population growth
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Impact of Pesticide Quality Control Programme
in Southern Punjab, Pakistan

Muhammad Naeem AKhtar®, Ashfaqg Ahmed Rahi?, Khuram Mubeen”*, Shahid Munir?,
Naeem Sarwar®, Hafiz Muhammad Rafique* and Muhammad Waseem AKkhtar?
*Pesticide Quality Control Laboratory, Multan, Punjab, Pakistan
Department of Agronomy, Muhammad Nawaz Shareef University of Agriculture, Multan, Punjab, Pakistan
‘Department of Agronomy, Faculty of Agriculture and Environmental Sciences, Bahauddin Zakaria University,
Multan, Punjab, Pakistan
Department of Seed Technology, University of Agriculture, Faisalabad, Punjab, Pakistan

(received October 27, 2016; revised April 24, 2017; accepted May 11, 2017)

Abstract. This study was taken to evaluate pesticide quality and their impact on crop. Total 14336 number
of pesticide samples were received for quality evaluation from 2006 to 2012. The data was analysed
statistically at 5% level of significance and treatment means were worked out. The results revealed that
out of 14336 analysed samples, 13541 (94.5%) were declared fit for crop use whereas the remaining 795
(5.5%) were found to be unfit. The trend in generic and branded unfit samples between the years 2006 to
2012 revealed that the agencies marketing branded pesticides had better quality than generic ones.

Keywords: Pakistan, pesticides, quality control
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Short Communication

Role of Potassium in Reducing Oxidative Damage in
Maize under Salt Stress

Muhammad Suhaib®*, Asma Mujtaba®, Muhammad Arshad Ullah?, Badar-uz-Zaman?,
Imdad Ali Mahmood?, Hafiz Muhammad Asadullah® and Muhammad Jahanzaib®
“Land Resources Research Institute, NARC, Islamabad, Pakistan
*Institute of Soil and Environmental Sciences, University of Agriculture Faisalabad, Pakistan
°Crop Sciences Institute, NARC, Islamabad, Pakistan

(received August 24, 2016; revised February 6, 2017; accepted May 10, 2017)

Abstract. Hydroponic experiment was carried out to assess the effect of K in reducing the oxidative damage
in maize (Pioneer-3335) under salt stress. Seedlings were transplanted to three levels of K (3, 6 and 9 mM)
with 100 mM NaCl stress. Plant growth parameters, membrane stability index, K* / Na* ratio and antioxidant
enzymes activity were reduced due to salt stress. Addition of K significantly improved the morphological
and physiological attributes along with the antioxidant enzymes (SOD, CAT and POD) activity. With
increasing K levels an improvement in crop growth was observed but the treatment with 9 mM K was
found to give the best results. Maximum shoot and root lengths (61.2 and 30.6 cm) were observed at
9 mM applied K level. The similar trend regarding shoot and root fresh weight was observed for maize
genotype. Improved membrane stability was observed at 9 mM K level in (Pioneer-3335) (75.6%) under
salt stress. Similarly, improved antioxidant enzymes (SOD, CAT and POD) activity was found in maize
plants (35.5, 65.6 and 49.6 unit/g fresh weight) as compared to salt stress at 9 mM K level. The antioxidant
enzymes activity was improved with the application of potassium under salt stress which ultimately induced
oxidative stress tolerance in maize (Pioneer-3335).

Keywords: maize, salt stress, potassium, oxidative damage, antioxidant enzymes
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spectrometry for the characterization of air-sensitive organolan-thanides and related species.
Organometallics, 19: 4258-4265.

For Standards:

ASTM, 2007. Standard Test Method for the Determination of Iron Ion Ores and Related Materials
(E247-0D) P.O. Box C700, West Conshohocken, USA, Annual Book of ASTM Standards, vol,
30.5 pp.163-165.

PCRWR, 2007. Water Quality Monitoring, Fifth Monitoring Report 2005-6 . ISBM 978-969-8469-
184, Pakistan Council of Research in Water Resources. Pakistan

Books:

Cinar, A., Parulekar, S.J., Undey, C., Birol, G. 2003. Batch Fermentation: Modeling, Monitoring,
and Control, 250 pp.Marcel Dekker Inc., New York, USA.



Chapters in Edited Books:

Newby, P.J., Johnson, B. 2003. Overview of alternative rapid microbiological techniques. In: Rapid
Microbiological Methods in the Pharmaceutical Industry, M.C. Easter (ed.), vol. 1, pp. 41-59,
1** edition, Interpharm / CRC, Boca Raton, Florida, USA.

Papers in Proceedings:

Marceau, J. 2000. Innovation systems in building and construction and the housing industry in
Australia. In: Proceedings of Asia-Pacific Science and Technology Management Seminar on
National Innovation Systems, pp. 129-156,Japan Int. Sci. Technol. Exchange Centre, Saitama,
Japan.

Reports:

SIC, 2016. Annual Report, 2014-15,Scientific Information Centre, Pakistan Council of Scientific
and Industrial Research, PCSIR Laboratories Campus, Shahrah-e-Dr. Salimuzzaman Siddiqui,
Karachi, Pakistan.

Thesis:

Saeed, A. 2005. Comparative Studies on the Biosorption of Heavy Metals by Immobilized Microalgal
Cultures, Suspended Biomass and Agrowastes. Ph.D. Thesis, 248 pp., University of the Punjab,
Lahore, Pakistan.

Patents:

Young, D.M. 2000. Thermostable Proteolysis Enzymes and Uses Thereof in Peptide and Protein
Synthesis, US Patent No. 6,143,517, 7" November, 2000.

Data Set from a Database: (information should be retrievable through the input)

Deming, D; Dynarski, S. 2008. The lengthening of childhood (NBER Paper 14124) Cambridge,
MA: National Bureau of Economic Research, Retrieved July 21, 2008 from http://
www.nber.org/papers/w14124) DOI No...........

Other Important Points:

1. In general, after submission of a paper, no authors may be added deleted or replaced with other
names from the paper, and the order of the names of the authors cannot be changed at any stage
i.e. modification, revision and galley proof.

2. The authors are given an opportunity to proofread the galley of an accepted manuscript. No
additions and revisions are allowed other than the correction of typographical errors.

3. No reprints will be sent. Single hard copy will be sent to the corresponding author and co-
authors may subscribe it. Full-text will be available on our website.

4. Any change in postal address or e-mail of the corresponding author should be communicated
immediately to the Editorial Office.

e Publication fees: At the time of submission of an article, the author has to submit Publication
fees of the paper PKR. 2000/= (through Cross Cheque in favour of PCSIR NIDA 16-3, NBP
and send at the address given below).

The manuscripts should be addressed to :

The Executive Editor

Pakistan Journal of Scientific and Industrial Research

Scientific Information Centre, PCSIR Laboratories Campus,
Sharah-e-Dr. Salimuzzaman Siddiqui, Karachi-75280, Pakistan
Phone: (92-21)-99261914,16,17,99261949 Fax: (92-21) 99261913
Web: http://www.pjsir.org; E-mail: info@pjsir.org
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