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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

Sorption studies of pesticides are required for understan-

ding fate of pesticides in natural environment especially

in the soil and ground water (Monkiedje and Spiteller,

2002; Konda et al., 2002). More than 98% insecticides

and 95% herbicides reach non-targeted species and

environmental compartments e.g. air, water, soil, non-

targeted food and crops etc. (Lombardi et al., 2003).

These pesticides are highly mobile and contaminate

soil, surface water as well as ground water (Tariq et al.,

2004). Thus environmental studies (behaviour and fate)

of pesticides are necessary to preserve environment and

reduce hazardous risk of pesticides contamination.

Adsorption and desorption mechanisms control soil-

pesticide interactions (Shariff, 2009) and also helpful

in understanding the effects of controlled or uncontrolled

distribution of pesticides in the soil. However, in different

soils equilibrium phase between solution and sorption

is used to assess adsorption and desorption process

(Shariff, 2012). Nevertheless, the sorption process

depends on chemistry of pesticides and the nature and

properties of the soil components (Koskinen et al.,

2002; Bailey et al., 1968).

Keeping in view importance of sorption studies of

pesticides, the present study focuses on adsorption-

desorption characteristics of benzimidazole based

fungicide Benomyl on selected agricultural soils of

Pakistan. Benomyl fungicides are Benzimidazole deriva-

tives. Benzimidazole fungicides are broad spectrum

and systematic fungicides having a similar mode of

action (Roy, 2002; Aharonson and Kafkai, 1975).

Benzimidazole compounds are used for protection of

various types of plants and crops including cereals,

fruits, vegetables, ornamental plants etc. against fungal

disease and effective against some important pathogens,

such as Pithomyces chartarum, Sclerotinia sclerotiorum

and Podosphaera leucotricha (Martin, 2005; Roy, 2002).

In order to enhance agricultural productivity various

pesticides are used in agricultural sector of Pakistan.

(Methyl-{1(butylamino)carbonyl}-1H-benzimidazol-

2-ylcarbamate) is one of the frequently used pesticides

on various crops, fruits and vegetables (Tariq et al.,

2004).

Despite of prevalent use of pesticides in Pakistan,

there is limited knowledge about environmental fate

of these pesticides in terms of toxicity and persistence.

Therefore, present research is designed to investigate

the effect and behaviour of Benomyl on different

agricultural Pakistani soils through adsorption and

desorption studies, involving HPLC and XRD tech-

niques.

Sorption-Desorption Characteristics of Benzimidazole Based

Fungicide Benomyl on Physicochemical Properties of

Selected Pakistani Soils and their Minerals

Khuram Shahzad Ahmad
Department of Environmental Sciences, Fatima Jinnah Women University, Rawalpindi-46000, Pakistan

(received April 1, 2015; revised July 4, 2017; accepted July 10, 2017)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2018 61B(2) 59-67

Abstract. A versatile cost-effective fungicide, Benomyl (Methyl{1(butylamino)carbonyl}-1H-benzimidazol-

2-ylcarbamate) has been utilised to investigate its sorption behaviour on physicochemical properties of

soils, via batch equilibrium method. Linear and Freundlich adsorption isotherms were evaluated in two

tested soils having values of slope n<1 resembling the c-type curve. The distribution co-efficient Kads for

adsorption was 2.93 and 14.35 mL/µg both soils indicating low adsorption of Benomyl overall with

relatively greater degree of adsorption on hilly soil and silt loam and lesser adsorption on sandy soil. Multan

soils have more sand content (52%) so it has less Kd value. Desorption studies revealed that the adsorbed

fungicides were firmly retained by soil particles and their adsorption was almost irreversible. Furthermore,

the results were statistically evaluated through regression analysis and univariate ANOVA, also probability

graphs were plotted to ensure the accuracy of the experimental data. The XRD analysis depicted an increase

in basal spacing of pesticide in both soils.

Keywords: benomyl, sorption, desorption, physicochemical properties, soil organic matter

E-mail: chemist.phd33@yahoo.com
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 Response of Wheat to Gypsum Application at Farmers Fields

in Rainfed Pothwar

Adnan Umaira*, Muhammad Nadeem Iqbalb, Kashif Bashira, Khadim Hussainc, Waqas Naseemd,
Muhammad Rafique Sajjadc, Tariq Mehmoodd and Ghulam Qadire

aSoil and Water Conservation Research Station, Sohawa, Pakistan
bSoil Fertility Research Institute, Lahore, Pakistan

cSoil Testing Laboratory, Jhelum, Pakistan
dSoil and Water Conservation Research Institute, Chakwal, Pakistan

eSoil Salinity Research Institute, Pindi Bhatian, Pakistan

(received February 17, 2016; revised February 20, 2017; accepted February 21, 2017)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2018 61B(2) 68-71

Abstract. In present study, possibility of use and dose of gypsum was explored in various agro-ecologies

of Pothwar region, Pakistan. Experiments were conducted at farmers� fields for three years i.e., 2002-2003

to 2004-2005 at three different districts viz. Chakwal, Attock, Jhelum and Rawalpindi. After first rainfall

of monsoon in the end of June, deep ploughing was done in the field with mouldboard plough. After that,

gypsum was applied @ 1.25, 2.5, 5.0 and 7.5 t/ha to experimental plots. Application of gypsum resulted

in increase in grain yield of wheat during three years. Application of gypsum increased grain yield in all

the districts. There was 11.9 to 34 percent increase in wheat yield with application of 2.5  t/ha of gypsum.

At experimental plots, where grain yields were less than 3.1  t/ha after application of 2.5  t/ha of gypsum,

increasing gypsum application beyond 2.5  t/ha increased the yield further. However, at sites, where grain

yields were more than 3.4  t/ha with application of gypsum @ 2.5  t/ha, further increase in gypsum dose

beyond 2.5  t/ha decreased the yields. On the basis of these experiments, 2.5  t/ha was found the appropriate

dose of gypsum for rainfed wheat.

Keywords: gypsum, wheat, rainfed, rainfall, Pothwar

Introduction

Wheat is grown over an area of about 9.2 million

hectares in Pakistan (GOP, 2015-16) out of which 6.9

million hectares is situated in Punjab province and ten

percent of this area is rainfed. Most of rainfed area of

wheat is situated in Pothwar plateau, Pakistan. In Pothwar

(latitude 32° 10¢ to 34° 9¢ N; longitude 71° 10¢ to 73°

55¢ E), average annual rainfall ranges from 400 to 900

mm on spatial scale, with northern parts getting

comparatively more rainfall.

Behaviour of rainfall is highly variable, but generally

two third of it occurs in the form of high intensity rain

storms during monsoon season from July to September.

Wheat crop is sown in the end of October, therefore,

the success of this crop is directly related to the success

in conservation of rainfall during monsoon months.

Average grain yield of rainfed wheat in Pakistan is

lower due to erratic and lower rainfall. Deep ploughing

at the start of monsoon is a common practice amongst

the farmers to receive and store rainfall in the field.

Pre-monsoon application of gypsum also improves the

wheat yield through conservation of rainfall water.

Application of gypsum before start of monsoon has

already been proved to improve wheat yield through

improvement of soil moisture in Chakwal (Pothwar)

(Rashid et al., 2008). In his study, soil moisture was

improved at every depth with application of gypsum.

This improvement of soil moisture could be the result

of increased infiltration rate and elimination of surface

sealing as reported by Yu et al. (2003) in his study. He

studied the effect of polyacrylamide (10 and 20 kg/ha

and gypsum (2 and 4 t/ha). He observed that spreading

gypsum at the soil surface doubled the final water

infiltration rate compared to that of control. In another

study reported by Thomas et al. (1995) he observed an

increase in yields (15 percent) both in wheat and sorghum

with application of gypsum. Similarly, Toma et al.

(1999) observed 50 percent increase in corn (Zia mays

L.) and alfalfa (Medicago sativa L.) and attributed it to

higher exchangeable Ca and S. In a previous study,

reported by Rashid et al. (2008), effect of gypsum

application was investigated on-farm at Chakwal.

Therefore, present study was carried out to ascertain

the response of gypsum application on the yield of

succeeding wheat crop at farmer fields in various rainfall

zones of Pothwar.*Author for correspondence; E-mail: adnanumair@gmail.com
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Introduction

Water scarcity has been graded as a serious threat

globally for arid and semi-arid zones. Fresh water

reservoirs are limited, only 3% of the entire water

reservoirs (2% ice water and 1% fresh water) are utilised

for agricultural application, however, a big portion of

water i.e., 97% sea water is highly saline and generally

not appropriate for agricultural utilisation. Additionally,

more than half of the ground water supply worldwide

also turned out to be saline (Bruinsma, 2003). In Pakistan,

the indiscriminated discharge of water from domestic

and industrial waste into open water, as well as to ground

water are amongst the leading threats towards water

reserves (Kahlown and Majeed, 2003).

Considering the rise in demand of water for agricultural

and industrial need and fast deterioration of irrigation

water, a number of attempts have been made to meet

the water requirement in agriculture. The per capita

availability of water has immensely decreased globally

(Ayers and Westcost, 1985). In Pakistan the per capita

water availability has drastically declined from 5,600

m3 in year 1947 to around 1,100 m3 in 2011. Based on

the current situation of decline in per capita water, it is

anticipated that in 2025 the water availability will be

declined to around 800 cubic meter that will make

Pakistan a water scarce country (Bruinsma, 2003). This

situation will be more alarming and become worsen by

an increase in  population to predicated 220 million by

2025 (Qureshi, 2011). The main source for irrigation

in Pakistan is the Indus River system; roughly about

54% of water is lost due to seepage and evaporation,

due to which it is predicted that there might be a signi-

ficant decline in food production to meet the demand

of growing population (Gul and Khan, 2003).

Pakistan is at the initial stage as far as water conservation

technologies are concerned. Most of the irrigation

practices are only revolving around furrow and flood

irrigation, with efficiency ranges between 40 to 50%

(Hillel, 1997). Due to poor application efficiency, not

only huge amounts of water are lost but problems of

salinity and water logging are also formed (Ishfaq,

2002). Thus, execution of efficient irrigation conservation

Impact of Different Shapes of Pitchers on Water Saving

and Water Use Efficiency of Ridge-gourd

in Semi Arid Region of Pakistan

Ashifa Soomroa, Kamran Baksh Soomro*b, Azhar Ali Lagharia and Samina Siddiquic

aDepartment of Land and Water Management, Sindh Agriculture University Tandojam, Sindh, Pakistan
bCivil Engineering Discipline, School of Engineering, Monash University, Malaysia
cNational Centre for Excellence in Geology, University of Peshawar, KPK, Pakistan

(received December 3, 2016; revised December 5, 2017; accepted February 13, 2018)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2018 61B(2) 72-77

Abstract. Pitcher irrigation is an ancient irrigation system, used for cultivation of small areas where water

is saline and not fit for surface irrigation. This research aims to investigate the effect on water use efficiency

and water saving of ridge gourd by utilization of different shapes of pitchers. Ridge-gourd was planted

under four different pitcher shapes including TI (conical), T2 (spherical), T3 (round) and T4 (cylindrical)

shapes at the experimental field of Sindh Agriculture University Tandojam, Pakistan. Overall sixteen clay

pitchers having 1.7, 1.3, 1.3 and 1.08 m3 volume of water under T1, T2, T3 and T4 respectively were installed

in the soil. The irrigation water having electrical conductivity (EC) 1.3 dS/m with pH of 7.8 was used to

fill the pitchers. The highest soil EC of 3.32 dS/m at 0-20 cm depth of soil was found under T4 followed

by T3, T2 and T1, respectively. Whereas T4 showed minimum soil EC as 1.30 dS/m at the depth of 40-60

cm. However the pH effect of T1 was slightly higher as 8.4 at the depth of 40-60 cm in comparison to T2,

T3 and T4, whereas the minimum pH of 8.0 was found at 20-40 cm under T4. The maximum vine length

of ridge gourd was 211cm under T4 and the minimum length of vine was 139 cm under T2. The highest

water use efficiency 8.6 kg/m3 was obtained under T4 whereas the highest water saving as 82% was recorded

under T4 followed by T2, T1 and T3.

Keywords: Pitcher irrigation, Ridge gourd, water use efficiency, water saving, vine length

*Author for correspondence;

E-mail: kamran.baksh@monash.edu

72



����������	
��	�������
�����
��	�����������������	�����������

������
����������������	���
��������������� ����


!�����"����	��#$������%�
�&����$�%���	�'����(��	�)���������
�������	�
������
����
��
�������
��������������	��	�
����������������������

����������������	�
������������
��
������
� ������������
��������������	��	�
����������������������

!�
�
��
��"
�
��
��#��#$%&'��
���
��(	���#&��#$%)'����
*�
���	�	���%��#$%)+

���,�-,����,����,��
�,��
�,�./�����,����,�#$%0�*+,!#+�)0102

)(�
���
-�� 
��
��
�������������	����!���+�*���
���3��
�����
�����������������������
��������
�	�
�������
��

����
�
�������������*���������,�� 
��������� 
���	���3������
���	��
�� 
� �*
�����
�������������4�����


��
�������
�������������	�����
��
���������������� �*
�����
��������,�5��
�����������
��
���
��3������
������
�

�����������	���
��
�
�������������������
��������3��
�������
�������3
�� ���������������
��
���3�� ����	���,

���	����3�����������
�
��������
��	���,������
��
���
��3������������������
�
�������	�����	*��������,�6���

�����������������������
��
���
������%7������
4 ����
���������������� �*�����
����
��
������ �*
�����
���

������������
�
������
����������,��� 
��� �*�����
����
��
�������
��3������
��
�����2� �3 �� �� �3��� ��

��
��
���������������	����*���
����������������� ������
���� �*�����
����
��
���������������������������������

�
��� �*�����
����
��
��,�8 
�����*�������3������
��
�3

���3�����	������
���
����!%$������7�

���	���+�3�� �%�9���������	�����
����������������������
�
��
�3������
��
��3�� �� 
�
��3�����
���3 �� 

�
����� ���3 
�����
�������������������������
��
���
��
�
��7$:��
��
��
�������
�������	�����������

*���	�
�����������������
�
��
������������	���
��
�
�,

.������/�����
�
���
����	��������
��
��� �*
�����
����� 
������
�����


%	
��/�
��	

"���
�
���
����	�������
����� 
������*�����
��� 
��� 

*����
��� ��� ���� ��	����
��� ���� ��� �*��
� ��� ��
��

��*���
�
�������������
���
�����
���	�����*���������

��
����������
��
�,�������������� 
�)� ���	��������� 
�����

�������
�
��*�
���
��
,�&,;���������*
�*�
���
����
��
�

����� ����	��
��3�������3����%%,7������������#$#7

	��
������������
��	�
����
��� �
�
������
������
����

� 
����
����������"���
�
���
�
�������!���������� ��� �

#$%$+,�"���
�
�����������������������
�� �����
���
����

� ������  �*
�����
���� ���� ����	�����
�� ��

����� �����
��� ��*��������*���
����
��������,�� 


���
��
������
�	���������
�
����������	�����
��
�����

���	����������������� �!������
����,��#$%2+,

<����
��
����
���
���
�����������
�
���
����	������	�


���	�������� �*�����
������
������	��� 
�
��
���������

�
�	������	��
������
����
�
��
���,�� 
��
�
������
�
�����

���	����� 
��*�
������ 
������
�����
� ����������
�

� 
����
�������������*������� ��� ��
��

��	�
������
������

�������
�
�,�.	��� 
��	��
���	����
���
���������
��� 


����
���������������	�
���� 
������
�����
������ 
�����

��	��,����*
����
���������
������
�� 
��*�
�������
�	�


� 
�����������
���
�������*�
�
�������	�
���������
�

�����*
��������
�
��������*���
����
����
�������*
��

����
�
��!=� ���������*���#$$$+,

�������  ��
� �

�� 	�
�� ��� ����
��� *
�*�
� ���� � 


�
��
��
��� ��� >	������ ��� ���
� ���� ��� �
���� 	�
�� ��

�
�����
��������� 
��
������� ����� 	�����������*����	��

�
�
����
�,��3��������
�����
��
����������*�*	����*����

�����
�
�������	�
������	�
�����������������
�����
,

� 
� 
��� ��
�
����������	�������������
������ 
�
�*�����

��
��
�����
*���
�����������	��
���3����3��
�!.�����


����,��#$%?+,

��������	�����������������
�
��
�����@���A,���������


���� 
����
�*�������
�����
�����B	����������3�� �����
�

���
���*��
������
���������*
�,���������	����*�����!���

��

+��
�����������<����
�
����!�	��
����������+����

�����
����� 
�	��>	
��������*
��
��� �������*�
���3��
��

������*����������	����*�������	����
��!����������������

#$%%+,

5�� �*�����������*����� ����
�
�����
��������	�
�,�� 


��	���*���������������	���� �������� ������	��3�� � �� 

�	��������
���������3���������*�
�
��,�� 
�
���
���

������
�
�����������������������
����������������	���

���
��������������������C����������������	�,�9
��
����

� ��� *����� ��
� ��� � ��� �	����� >	
��
����� ��*��
����

��	������� ���� *������4���
���� 
��
�,� ���� ��	��� ��

������
�
����� ��
������
*�
�������
�����
���������4����



��
��������
���
��
����
�	�
�������
������ �������*����	�

���-	����������!<
�D�	���
����,��#$$$'�E
��
� ��#$$$'

<	�����
����,��%;;;+,
F�	� �����������
�*���
��
'

51����/�<� ��,�������#$)7G�����,���

)0



Introduction

Microbial protease enzymes are widely utilized in most

of the industries (Degering et al., 2010; Ramnani et al.,

2005), such as in the detergent, food, pharmaceutical,

leather, in peptide synthesis (Horikoshii, 1999), etc.

They have a very large and complex group of enzymes

with different properties of substrate specificity, active

sites and catalytic mechanism, pH, temperature and

stability profiles. Proteases have also extensive appli-

cation in a range of processes due to an advantage of

the unique physical and catalytic properties of individual

proteolytic enzyme types (Pant et al., 2015; Ward, 1991).

Microorganisms are an attractive source of protease as

they can be cultured in large quantities in a relatively

short time by established fermentation methods producing

an abundant, regular supply of the desired product.

Besides, they can be genetically manipulated to generate

new enzymes with altered properties that are desirable

for their various applications (Gupta et al., 2002; Rao

et al., 1998). Bacterial proteases are mostly extracellular,

easily produced in larger amounts, thermostable and

active at wider pH range. These properties make the

bacterial proteases most suitable for wider industrial

applications. Alkaline proteases from bacterial origin

are the most important industrial enzymes, which

contribute about 60% of the total world enzyme market

(Outtrup and Boyce, 1990; Kalisz, 1988; Ward, 1985).

These proteases produced by Bacillus pseudofirmus,

Cohnella thermotolerans and Bacillus odysseyi are of

great importance in detergent industry due to their high

thermo and pH stability (Borsosi et al., 2005). This vast

diversity of proteases, in contrast to the specificity of

their action has attracted worldwide attention in attempt

to exploit their physiological and biotechnological

applications (Rao et al., 1998). The production of extra-

cellular alkaline protease by Bacillus subtilis RSKK-

96 has been studied with solid state fermentation (Akcan

and Uyar, 2011). In the recent years, protease has been

produced by Bacillus licheniformis cells mobilized on

the chitosan, corn cob and corn tassle and production

conditions have been optimised (Maghsoodi et al.,

2013). Another study describes the production of protease

by Bacillus cereus strain and Bacillus cohnii and

characterized the enzymatic properties (Lakshmi et al.,

2014; Tekin et al., 2012). Thus, it is needed to search

for proteases with significant properties from different

sources, and the optimisation of conditions (such as

temperature, pH and additives). Therefore, in this study

the main objective was to explore the indigenous

resources of protease producing bacteria, Bacillus

subitilis and to determine the optimum conditions of

protease production by varying nitrogen source, carbon

source, incubation time, temperature, pH and salts.

Optimisation of Production Condition of Alkaline Protease Using

Indigenous Bacillus subtilis from Agricultural Soil

Barkat Ali Solangia*, Hafiz Rub Nawaza, Uzma Nadeema, Beena Zehraa and Agha Asad Noorb

aPCSIR, Leather Research Centre, D-102, South Avenue, SITE, Karachi, Pakistan
bDepartment of Microbiology, University of Sindh, Jamshoro, Pakistan

(received August 6, 2015; revised May 20, 2016; accepted August 15, 2016)
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Abstract. In this study, proteases have been isolated from agricultural soil samples and then cultured by

shake flask method. The growth of the Bacillus subtilis has been confirmed by microbiological test on the

agar plate and skim milk agar in rough, raised and irregular colonies. The yield of the alkaline protease

has been optimised by varying the main factors i.e., nitrogen source (peptone, yeast extract, beef extract,

casein, ammonium carbonate and urea), carbon source (sucrose, fructose, mannose, lactose, glucose,

maltose and starch), incubation period (12, 24, 36, 48, 72, 84 and 96 h), temperature (35, 40, 45, 50, 55,

and 60 °C) and salts (potassium sulphate, magnesium sulphate, calcium sulphate and manganese sulphate).

The results revealed that the maximum enzyme production was obtained using casein and minimum activity

was obtained using urea as a nitrogen source. Similarly, other factors have shown significant effect on the

activity of the enzyme.

Keywords: proteases, agricultural soil, shake flask method, optimisation

*Author for correspondence; E-mail: lrcpcsir@gmail.com

84



Introduction

Forests area of Pakistan is 4.8 million hectare (GOP,

2005; Lubna, 2001). Pakistan forests resources comprise

one of the most established and second biggest Juniper

forests on the planet. These are for the most part

evergreen characteristic forests of conifers, developing

between rises of 1500-9000 meters above ocean level

in the northern sloping areas of Pakistan. Pakistan has

distinctive sorts of forests such as slope pine forests is

clean ragged or foot slope forests, watered manors,

Riverside and mangroves forest in the delta of Indus

River (Qazi, 1994). The northern part of the nation is

ruled from the evergreen forests (42% in Khyber

Pakhtunkhwa and 16.6% in Gilgit Baltistan and 7.7%

in Azad Kashmir). These forests to a great extent

arranged in Khyber Pakhtunkhwa and spread over the

mountains of Hindukush, Himalayas and Korakoram

and brushy and coniferous forests are for the most part

begun from the upper slants of area Swat, Dir, Mansehra

and Chitral, while the high and sub snowcapped fields

are found on the edge of the mountains (Khan, 2009)

Globally, six million hectare forest lands are changed

because of logging,horticultural, mining and other

human exercises (Verburg et al., 2006). The United

Nations Framework Convention on Climate Change

(UNFCCC) reported that the agribusiness was the key

reason for deforestation. 48% of deforestation is agri-

culture subsistence cultivating, 32% of deforestation is

dependable fuelforest, 14% logging is in charge of

deforestation and 5% of forest accumulation is capable

of deforestation (UNFCCC, 2007). As indicated by

Siddiqui et al. (2006), Pakistan is the second most

astounding deforestation nation in world where yearly

deforestation rate is 4.6%. Verburg et al. (2006) reported

that overall six million hectare forest terrains are

modified because of agriculture, logging, mining and

other human practices. Khan and Naqvi (2000) reported

that in Khyber Pakhtunkhwa trees and forest assets

have a key part in the rustic vocation. The greater part

of people rely upon forests for timber, for houses and

fuel. What's more, forest individuals gather different

non-timber forests items for use at the family unit level

and for money wage. As per the United Nations

Framework Convention on Climate Change (UNFCCC)

Deforestation Drivers in Tehsil Barawal, Dir Upper, Pakistan
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Abstract. The study area Tehsil Barawal, district Dir (U) of forest has facing serious problems of

deforestation. The forest of the study area is ever green forest trees like (Cedras deodar, Abies pindrow,

Pinus roxbergii, Picea smithiana and Pinus wallichiana) are dominate trees. The focus of the study area

was to explore the various drivers of the deforestation. The study was based on field survey and GIS and

remote sensing techniques. The results of field survey revealed that there are seven drivers of deforestation,

source of income from forest, fuel forest collection, illiteracy rate, agriculture expansion, forest fire, illegal

cutting/harvesting and encroachment. The field survey shows that 40% people agreed that the major driver

of deforestation in the area is agriculture. Study was based on the GIS and remote sensing techniques to

explore the various drivers of the deforestation from year 2000 and 2012. In this study the images of 2000

and 2012 were downloaded from landsat 5 satellite. Five key classes such as forest, agriculture, barren

land, snow and water were acknowledged. The result showed that the study area Tehsil Barawal, District

Dir (U) of forest, barren land, agriculture, water and snow in year 2000 was 49.54, 43.38, 5.19, 1.40 and

0.49%, and the area in 2012 was 37.17, 41.36, 12.69, 5.05 and 3.72%, respectively. After data analysis it

was cleared that 2.02% decrease in barren land, 12.37% decrease in forest and 7.5% increase in agriculture

land was identified. Therefore, from field as well as from GIS and RS results it was cleared that agriculture

is the key driver of the deforestation study area.

Keywords: sensing techniques, deforestation, harvesting, Upper Dir.

*Author for correspondence; E-mail: anwarsajjad7@gmail.com

89



Population Density Estimates of Punjab Urial in Scrub Forest
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Abstract. A ground survey of the population of Punjab urial (Ovis orientalis punjabiensis) was conducted

in 2007 on transect lines following the distance sampling methodology in five localities of district

Jhelum, Punjab, Pakistan. Its aim was to determine the population status with reference to trophy sized

males. The estimated population density for 5 distinct survey areas (Kandal Un-classed Forest and

Jalapur Wildlife Sanctuary, Phadial Reserved Forest, Nili South and Brali Reserved Forests, Lehri and

Jindi Reserved Forests and Tilla Jogian Game Reserve). Per square kilometer of area, respectively was

1.26 ± 0.49, 1.30 ± 0.56, 0.46 ± 0.19, 0.36 ± 0.15 and 0.37 ± 0.13, and overall for combined data it was

0.63 ± 0.14. The male/female ratio indicated a preponderance of females over the males (1:2.53). The

estimated mean group size was 5.08 ± 0.44. The study showed some indications of recovery in the

population of Punjab urial in a context of increased protection efforts by the Punjab Wildlife Department

in the recent past by the introduction of community-based trophy hunting in the area as a conservation

and management tool.

Keywords: Punjab urial, Ovis vignei punjabiensis, distance sampling, line transect, population density

Introduction

Some studies have reported a decreasing trend in the

populations of wild animals in Pakistan due to increasing

human population pressure, destruction and degradation

of habitats, poaching and mass killing of mammals and

birds by commercial hunters and netters (Habiba et al.,

2015; Khan et al., 2015; Iqbal et al., 2012; Awan, 2001;

Chaudhry et al., 2001). The urbanization and develop-

mental activities have also contributed to the fragmen-

tation and degradation of the natural habitats.

Having seven species of sheep and goats (further divided

into 12 subspecies), Pakistan is quite rich in diversity

of wild Caprinae (Hess et al., 1997; Roberts, 1997;

Mountfort, 1969). There are three subspecies of Urial

Ovis vignei distributed in different ecological zones of

the country (Shackleton, 1997) viz. (i) Blanford or

Balochistan Urial (Ovis vignei blanfordi), (ii) Ladakh

Urial (Ovis vignei vignei) and (iii) Punjab Urial (Ovis

vignei punjabiensis). Amongst these, Punjab Urial, Ovis

vignei punjabiensis Lydekker 1913 is an important big-

game species distributed in hilly tracts between rivers

Jhelum and Indus up to an altitude of 1500 m in the

Kala Chitta and Salt Ranges in province of the Punjab,

Pakistan (Hess et al., 1997; Mirza et al., 1980; Aleem,

1977; Schellar and Mirza, 1974). Its former range also

included Margalla Hills and Khair-i-Murat Range areas.

*Author for correspondence; E-mail: hod.frw@gudgk.edu.pk

The Salt Range used to comprise about 84% of the

historic range of the subspecies but in its present state

the area within the Salt Range has been reduced up to

70% and in the entire range up to 73% of the historic

distribution range (Awan et al., 2004). According to

IUCN Red List of Pakistan Mammals, the subspecies

is endangered (Sheikh and Molur, 2005) and declared

vulnerable as in IUCN Red List of Threatened Species

(IUCN, 2013). It is also listed in Appendix II of the

CITES and legally protected under Punjab Wildlife

(Protection, Preservation, Conservation and Manage-

ment) Act 1974 (Hess et al., 1997). The erection of M-2

Motorway from Lahore to Islamabad has formed a

substantial barrier to the free movement and dispersal

of Punjab Urial in the Salt Range (Awan, 2006).

Pakistan has leaded the world in introducing the notion

of community-based trophy hunting programmes

(CTHP) for successful conservation of biodiversity in

high alpine ecosystems (WWF-Pakistan, 2001). Limited

trophy hunting has been in practice in Pakistan since

1980s in Baluchistan, Khyber Pakhtoonkhwah (former

north west Frontier province), and Gilgit-Baltistan

(formerly part of the Federally Administered Areas)

provinces as a management tool for the conservation

of Suleiman Markhor (Capra falconeri), Blanford or

Balochistan Urial, Sindh Ibex (Capra hircus blythi),

Flare-horned Markhor (Capra falconeri falconeri) and

Himalayan Ibex (Capra ibex sibirica). The money
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Comparative Toxicity of Spinetoram and Nitenpyram against

Earthworm and their Effects on Protein Contents and
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Abstract. The earthworms� numbers and biodiversities are considered as an indicator of soil nature and

fertility. Earthworms are very important soil organisms that aid in the decomposition of plant litter. In

recent era earthworm obtain more attention in agriculture practices, so that in the present work to determined

 the  comparative effects of nitenpyram and spinetoram on total amount of protein and cholinesterase

activity of Pheretima posthuma Kinberg (Order: Haplotaxida and Family: Megaseolecide ) earthworm.

Total protein contents were found to be decreased significantly in the peristomium, clitellum, and abdomen

regions under treatments of nitenpyram and spinetoram. Cholinesterase activities were inhibited in the

peristomium, clitellum and abdomen under the exposures of nitenpyram and spinetoram, at the intervals

of 30, 60 and 90 seconds in P. posthuma. Conclusively it is safe to say that spinetoram is better than

neonicotinoids for the earthworms, therefore could be switched from neonicotiniods as an IPM component.

Keywords: enzyme, bio-pesticide, neonicotinoid, earthworm

Introduction

Nitenpyram is being used as a novel insecticide in the

class of neonicotinoid pesticides (Tomlin, 1997). It has

also been recognized as an effective systemic insecticide

to the flea in feeding tests on cattle (Tinembart et al.,

1999) and frequently used on foliar fields, especially,

on horticultural fields, applied in attracted formulations

for household uses against ants and cockroaches, also

used in granular formulations to the management of

amenity and meadow grasslands against ground dwelling

insect pests. It could be applied in irrigation water to

defend persistent of various crops and introduced into

the timber to fighting the termites (Oliver et al., 2010).

These insecticides are fetched 1/3 of the total pesticide

traded (Simon-Delso et al., 2015). They could be applied

through irrigating water to field crops and introduced

into timber as termiticide (Oliver et al., 2010). Therefore,

they could get way to the inner soil layers. Studies have

proved that neonicotinoids could get way in the course

of underground  water, hence, damaging the agro soil

atmosphere (Bacey, 2000). It not only effect on farming

soil but also adversely affect the soil dwelling organisms

thus, develop ultimate unfavorable effects on agro-

ecosystems. On the other hand, earthworms have been

observed plentiful in the most of the soil ecosystems

and considered as reformer in the ground ecosystems,

as they vigorously regulate the physical, chemical and

natural of the polluted soils (Bottinelli et al., 2010;

Binet et al., 1998; Jones et al., 1997). They have

significant effect on richness and porosity of soil (Wang

et al., 2004). Bustos-Oberg-n and Goicochea (2002)

have pointed out that owing to extensive use of agro

pesticides the danger of soil contamination has provoked

a growing concern the world over.

Spinetoram is used as biopesticide. Biopesticides are

used with an understanding that they are safer than

other insecticides. Thus spinetoram is supposed to exerts

low lethal impacts and least environmentally threaten

product (DAS, 2008). The spinetoram showed  highly

successful results against variety of insects in various

crop fields and pose reduced risk to natural enemies

reported by Srivastava et al. (2008); El Kady et al.

(2007); Mahmoud and Osman, (2007); Reita et al.

(2003); Williams et al. (2003); Kirst et al. (1992).

Spinetoram showed its impacts either by stomach and

contact poison and degraded rapidly in the atmosphere

as reported by Cisneros (2002) and directly exerted its

impacts on receptors of g-aminobutyric acid and nicotinic

acetylecholine (Shimokawatoko et al., 2012). The

pesticides are known to exert adverse effects on soil

beneficial fauna e.g. the earthworms (Pfiffiner et al.,*Author for correspondence; E-mail: profaltaf@hotmail.com
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 Correlation and Regression Coefficient Estimates between

some Growth Performance Traits of Harnai Sheep
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Abstract. Present investigation was carried out to estimate the correlation and regression coefficient

estimates between some growth performance traits of Harnai sheep. The available data was collected and

maintained at Multipurpose Sheep Research Centre Yetabad, District Loralia, Balochistan, Pakistan. The

data regarding growth traits including birth weight, yearling weight, weaning weight and fleeces weight

was analysed for the estimation of correlation and regression coefficient. In present study the results for

correlation and regression coefficient estimates were observed low to positive between some growth

performance traits of Harnai sheep. Due to low results for correlation and regression coefficient, it is

concluded that mass selection is advisable for achieving better performance in growth traits of Harnai

sheep.

Keywords: correlation, regression coefficient, growth traits, Harnai sheep

Livestock sector of Pakistan considered as back bone

of agriculture department. Small ruminant contributes

a significant role in economy of country as well as

provide livelihood to small scale farmers. At present

29.1 million sheep population is estimated with

contribution of meat 657,000 tonnes, milk 38,000 tonnes,

wool 44.1 million and skin 11,001 million, respectively,

(Farooq, 2014). There are 4 different sheep breeds of

Balochistan Harnai, Baluchi, Rakshani and Bevrigh.

Harnai sheep is a major fat tail sheep breed of

Balochistan province and commonly found in district

Loralai, Ziarat, Harnai and Sanjawi districts of

Balochistan. Harnai sheep is medium sized breed mostly

kept for meat purpose (SMEDA, 2011). For the

development of effective genetic improvement

programme, it is necessary to acquire knowledge about

the genetic parameters including correlation, regression

coefficient, heritability and repeatability (Bilgin et al.,

2004). The estimation of correlation and regression are

two main genetic parameters, which helps the breeder

for selection and establishment of future breeding

programmes (Babar et al., 2003). Keeping in the view

importance of growth traits of Harnai sheep and genetic

parameters, present study was designed to estimates

the correlation and regression coefficient between some

growth traits of Harnai sheep.

In present study the data was collected from

Multipurpose Sheep Research Centre Yetabad, District

Loralia, Balochistan. The data regarding the growth

performance traits including birth weight, yearling

weight, weaning weight and fleece weight was brought

under the study for the estimation of correlation and

regression coefficient.

The correlation and regression estimation was analysed

according to the formula suggested by Becker (1984).

The correlation coefficient between the growth

performance traits has been worked out according to

the formula:

where:

r = coefficient of correlation; Sxy = sum of the product

of x and y variables; Sx = sum of the x variable; Sy =*Author for correspondence; E-mail: rameezkaleri@gmail.com
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A Review on Rangeland Management in Pakistan,

Bottlenecks and Recommendations
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Abstract. Role of rangelands in the livelihoods improvement of rural communes� is pivotal, through animal

rearing, obtaining versatile products and services. Rangelands play key role in maintenance of agro-

ecosystem and preservation of biodiversity in the country by improving infiltration rate, leading thereby

a sustainable water flow in the down streams and reducing soil erosion. However, due to increased population

pressure there is analogous increase in the demand for food, forage and other resources. In addition

rangelands provide wildlife and fish habitat and recreation spots. Keeping in view the current global climate

change scenario the government has given high priority to rangelands management, hence the concentration

of the politicians and policy makers is to focus on the sustainable rangeland development and management.

The article deals first with the importance of range management, then discusses rangelands problems of

Pakistan, causes of degradation of rangelands, human factors contributing to range degradation and finally

recommendations are discussed.

Keywords: Pakistan, rangeland, livestock, management, biodiversity

Introduction

Total area of Pakistan, including northern areas and

Azad Jammu and Kashmir, is 87.98 million ha. About

50.88 million ha, constituting almost 58% of the area,

are rangelands (Afzal et al., 2008). Pakistan is situated

between 24° 37� N and 61° 75� E. The weather conditions

are arid with small amount of rains and dampness and

high solar radiation over the majority of the parts of the

country. The majority of the areas get less than 200 mm

precipitation per annum with the exception of the high

altitude northern mountain range, which receive about

500 mm. The rainfall supply varies greatly, 60% of

rainfall in Sindh and Punjab province strikes during

the monsoon period i.e., from July to the begining of

September. Balochistan and northern regions get

maximum rainfall from October to March (FAO, 1987).

The July 2006 citizenry approximate as outlined by the

World Fact Book was 165, 803, 5650 with growing rate

of 2.09%. The overall region of Pakistan, along with

Azad Kashmir, is 88 M/ha. The primary land utilisation

in Pakistan is agriculture, livestock productivity and

forestry. As a very limited work has been done so far

on rangelands development, latest study found was of

*Author for correspondence; E-mail: joyadkpk@gmail.com

2012. Hence, it was decided to review all earlier work

done with focus on bottlenecks and for formulation of

recommendations. Approximately 5 M/ha of the culti-

vation region (24% of entire area) is rain fed whereas

16 M/ha is irrigated. Afzal et al. (2008) study indicated

that around 60% (45.2 M/ha) of the overall region is

rangelands. The majority of these rangelands gets lower

than 200 mm rainfall, and situated on rocky grounds,

deserts, and rough topography. Thus, production is very

less and it is impossible to use them for continuous

farming purpose. In spite of this, these kinds of range-

lands somewhat hold up 93.5 M livestock throughout

the summer season (Afzal et al., 2008).

As far as the distribution of rangelands in province is

concerned, Khyber Pakhtunkhwa contains 5.6% range-

lands of its total land area while Balochistan, Punjab

and Sindh have 93%, 4.7% and 60% rangelands of their

total land areas, respectively, while about 6 million

hectares rangelands are under the control of forest

department. Grazing beyond carrying capacity over

vast areas of rangelands has gradually put too much

pressure on rangelands, vegetation and their inhabitants,

like wild life, livestock and pastoral groups. The big

contributory aspects are increasing in human and

Review
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