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Introduction

For the improvement of any plant character, plant

breeders heavily rely upon the availability of genetic

variability determined by various mating designs. Cotton

breeders are well aware of the phenomenon that in a

hybridisation programme, certain crosses pass-on more

favourable genes towards the progeny than the others.

Thus, some cross combinations may be superior as

compared to their parents for improving economic traits

in cotton breeding programmes.

Cotton breeders are looking for desirable genes and

gene complexes, thus identification of promising parents/

individuals is very important task in all breeding pro-

grammes (Baloch et al., 2010). Mating designs are one

of the biometrical breeding tools which help the breeders

to recognise the potential parents and the promising

recombinants/hybrids. For these purposes, diallel analysis

has been extensively used but line ´ tester analysis is

still superior mating design against diallel in that, it

uses more and  different sets of parents as males and

females with relatively small number of crosses. Thus,

it provides more reliable estimates of genetic variances

among males and females as compared to diallel analysis.

In a diallel mating, the parents are crossed in all possible

combinations to identify parents as best or /poor general

combiners through general and specific cross com-

binations. It involves both direct as well as reciprocal

crosses through which maternal effects can also be

ascertained. To exploit different types of gene action in

plant population, information regarding the relative

magnitude of genetic variation and combining ability

for important traits in cotton is essential. The first step

in the utilisation of heterosis is a selection from the

available germplasm that could produce the best

combinations of important characters. The entire genetic

variability in the analysis of each trait is partitioned

into general and specific combining ability as defined

by Sprague and Tatum (1942), and reciprocal effects

as sketched by Griffing (1956). They stated that GCA

effects administer the additive type of gene action,*Author for correspondence; E-mail: j.rind58@gmail.com

Abstract. Combining ability estimates are very important genetic attributes to cotton breeders in predicting

improvement that could be envisaged from hybridisation and selection programmes. The crosses were

attempted in a line ´ tester mating design, which involved five female and three testers, hence 15 F1 hybrids

were developed. The experiment was carried out in a randomised complete block design with four

replications. The mean squares due to general combining ability (GCA) of lines and testers and specific

combining ability (SCA) of lines ´ testers interactions were significant, for all the characters studied. The

significance of GCA and SCA variances suggests that both additive and non-additive genes were controlling

the characters, yet additive genes of female lines were predominant because their variances were generally,

higher than GCA of testers and SCA of lines ´ testers. Among the lines, parents CIM-506, CRIS-134 and

Sadori and from testers, Bt-cotton and Sindh-1 exhibited higher GCA effects hence proved to be the best

general combiners for most of the traits studied. Results further suggested that these potential parents can

reliably be used in hybridisation and selection programmes for extracting desirable plants from segregating

populations. The F1 hybrids like Sadori ´ Sindh-1, Chandi ´ Bt-cotton and Sadori ´ BH-160 were best

specific combiners for earliness (bolls formation and opening at 90 and 120 days after planting), bolls per

plant, boll weight, seed cotton yield per plant, lint % and staple length. The performance of F1 hybrids per

se was very well reflected in SCA effects, conferring the potentiality of F1 hybrids.

Keywords: combining ability, hybridisation, genetic variability, upland cotton
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Genetic Analysis of Yield and Yield Components in Diallel Cross

of Maize (Zea mays L.) in F2 Generation

Amanullaha*, Shah Jehan Khanb and Muhammad Mansoora

aArid Zone Research Institute, Dera Ismail Khan, KPK, Pakistan
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(received March 19, 2013; revised February 19, 2014; accepted February 25, 2014)
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Abstract. Genetic analysis was carried out for six maize cultivars and their 30 F2 crosses under agro-

climatic conditions at Agricultural Research Institute of Dera Ismail Khan, Pakistan. The analysis of

variance indicated highly significant differences among parents and their F2 progeny for all the para-

meters. The genetic analysis revealed that the characters viz; kernels/ear, kernels rows/ear, kernels/row,

ear length, 1000 grain weight and grain yield have shown additive type gene action. According to regression

analysis, the non-significant deviation of the regression line from unit slope indicated the absence of

non-allelic interaction, which was presented in all the characters.

Keywords: genetic analysis, yield components, maize, F2 generation

Introduction

Maize (Zea mays L.) belongs to the family Gramineae

and is an annual, short duration, long day, cross-pollina-

ted and determinate crop. In cereal crops maize attained

third position after wheat and rice in world production.

Maize is cultivated throughout temperate and tropical

regions of the world.

The main objective of the maize breeding programmes

is to breed high yielding and well-adapted hybrids/

cultivars. Breeding for improved varieties is a continuous

process and requires primarily a thorough knowledge

of the genetic mechanism governing yield and yield

components. Diallel cross technique developed by

Hayman (1954) and Jinks (1954) provides information

on the inheritance mechanism in the early filial genera-

tions and helps the breeder to make effective selection.

Wolf et al. (2000) estimated additive genetic variances

for F2 generation and concluded that yield and other

characters were controlled by additive genetic variance.

Mufti et al. (2002) conducted diallel analysis of yield

and yield components in maize (Zea mays L.). The data

were recorded and the nature of gene action was investi-

gated for kernel rows/ear, kernels/row, 100 grain weight

and grain yield/plant. Vr/Wr graphs indicated that

kernels/row; 100 grain weight and grain yield/plant

were controlled by over-dominance type of gene action,

while, kernel rows/ear was under the control of additive

type of gene action. Parentoni et al. (2001) conducted

28 maize open pollinated varieties (OPVs) crossed in

a diallel scheme. Morphological data showed a higher

degree of genetic divergence among the dent germplasm

than among the flint germplasm used in this study.

Saleem et al. (2002) studied gene action for various

quantitative traits in a complete diallel involving six

maize populations. Variance/covariance graphs revealed

that kernel rows/ear, kernels/row, 100 grain weight and

grain yield/plant were controlled by over dominance

type of gene action. Soengas et al. (2003) crossed ten

open-pollinated flint maize cultivars in a diallel design

without reciprocals. Crosses yielded 30% more than

parental cultivars. Mid-parent heterosis values ranged

from 2.5 to 64.7%. The crosses 'Gallego' ´ 'Basto/Enano

Levantino' and Basto/Enano Levantino ´ 'Longfellow'

showed high heterosis and the best average grain yield.

In the present studies, efforts were made to ascertain

the gene action and magnitude of contribution of various

quantitative characters in a 6 ´ 6 diallel cross experiment

of F2 maize populations to evolve new high yielding

genotypes through genetic recombination to face global

challenges.

Materials and Methods

The trial was conducted at Agricultural Research

Institute, D.I. Khan Pakistan, during the year 2006. Trial

was comprised of 6 varieties of maize viz; Kisan, Azam,

Sarhad white, Sarhad yellow, Jalal (CCRI, Pirsabak,

Nowhere, KPK varieties) and Sadaf (MMRI, Yousaf

wala, Punjab variety). The F2 population including

reciprocals and parental lines were planted in a

randomised complete block design with four replications.*Author for correspondence; E-mail: panyala64@yahoo.com
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Introduction

Maize is an important food crop after wheat and rice

throughout the world and ranks third after wheat and

rice in the world production of cereal crops. Being a

short-duration cereal crop its importance as an industrial

raw material is rapidly increasing.

Maize (Zea mays L.) belonging to the family Gramineae

is a short duration, long day, cross-pollinated, determinate

crop. Maize is grown throughout temperate and tropical

regions of the world. It is the third important cereal crop

of Pakistan too, after wheat and rice and is mainly the

staple food of rural population. It occupies a special

position in the national economy, as it is a good source

of food, fodder and feed (Harris et al., 2007).

The primary objective of the most maize breeding

programmes is the evolution of high yielding and well

adapted cultivars. Breeding for improved varieties is

a continuous process and requires primarily a thorough

knowledge of the genetic mechanism governing yield

and yield components. Diallel cross technique deve-

loped by Hayman (1954a; 1954b) and Jinks (1954)

provides information on the inheritance mechanism

in the early filial generations and helps the breeder to

make effective selection. Kumar et al. (2008) provided

information on genetic variance derived from 8 yields

related traits. Both additive and non-additive gene

actions were important for number of kernels per row

and grain yield per plant. Non-additive gene actions

were predominant for number of kernel rows per ear.

Makumbi (2005) studied fifteen maize inbred lines

crossed in a diallel for estimation of general combining

ability (GCA), and specific combining ability (SCA)

and heterosis. GCA effects were not significant, for

grain yield. Additive genetic effects were more

important for grain yield. Tabassum et al. (2007)

conducted a trial on F1 8 ´ 8 diallel for combining

ability in maize. The GCA/SCA variance ratio exhibited

that all the traits were under control of non-additive

type of genes except plant height, which was found

equally under control of additive and non-additive

genes. Wardyn et al. (2007) studied the genetic structure

of a maize population and role of dominance. The

results showed that the dominance variance was larger

than the additive variance for grain yield, whereas,

the additive variance was larger than the dominance

variance for all other traits. Srdic et al. (2007) reported

for inheritance of maize grain yield and grain yield

components. Dominant gene effects were more

significant, in maize grain yield and kernels/row, while,

additive gene effects were more important for kernel

rows/ear and 1000-kernel weight. The kernel rows/ear

was partial dominance, while, over-dominance was of

greater importance for grain yield, kernels/row and*Author for correspondence; E-mail: panyala64@yahoo.com

Abstract. A 6x6 diallel cross experiment was conducted on F
1
 generation of maize to explore the inheritance

pattern of various morphological parameters at Agricultural Research Institute, Dera Ismail Khan, Pakistan,

during 2004 and 2005. The analysis of variance indicated highly significant differences, among parental

lines and their hybrids in F
1
 generation viz., days to maturity, plant height, ear height, leaves/plant, harvest

index % and grain yield kg/ha. The Wr/Vr graph for all the characters under study, enunciated additive

type of gene action with partial dominance involved in the phenotypic manifestation of the traits as

regression line cuts the Wr axis above the origin. Additive type of gene action suggests that selection in

early generation may be fruitful for these characters. For all characters studied the regression coefficient

(b) differed significantly, from zero but not from unity, indicated the absence of non-allelic interaction,

which was presented in all the characters.

Keywords: genetic analysis, inheritance pattern, analysis of variance, maize
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Thrombolytic and Antimicrobial Activities of

Andrographis paniculata � A Preliminary Investigation

Md. Mamun Al-Amina*, Mir Muhammad Nasir Uddinb, Md. Siddiqul Islamc,
Muhammad Ibrahim Chowdhuryc and Mohammad Shohela

aDepartment of Pharmaceutical Sciences, North South University, Bashundhara, Dhaka-1229, Bangladesh
bDepartment of Pharmacy, University of Chittagong, Chittagong-4331, Bangladesh

cDepartment of Pharmacy, School of Science and Technology, Manarat International University,

Mirpur, Dhaka-1216, Bangladesh

(received April 1, 2013; revised February 9, 2014; accepted February 11, 2014)
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Abstract. An attempt has been made to investigate thrombolytic and antimicrobial activities of ethanolic

extracts of Andrographis paniculata whole plant. Phytochemical constituents of A. paniculata were assessed

by human erythrocyte and the results were compared with standard streptokinase (SK). Moreover, the plant

extracts were compared with the antibiotic kanamycin to investigate antibacterial activity against several

microorganisms. Glycosides, steroids, phenols, alkaloid and tannins were found in the ethanol extract of

whole plant. Crude ethanol extract (P<0.05) and soluble fraction of ethanol extract (P<0.05) have shown

thrombolytic properties. Crude ethanol extract, n-hexane soluble fractions and carbon tetrachloride soluble

fraction of ethanol extract of the whole plant have shown antimicrobial activities against common gram

positive and gram negative microorganisms. The results of current study justify thrombolytic and antimicrobial

activities of A. paniculata.

Keywords: Andrographis paniculata, thrombolytic activity, antimicrobial activity

Introduction

The demand for searching pharmacological activities

of plant extract is a long term practice. Nature has been

providing the ideas for developing novel drugs against

the diseases (Hughes et al., 2011). The usage of medi-

cinal plants has drawn avalanche of interest as they

could provide therapeutic activities and are promising

candidate to be developed as pharmaceutical products

in large scale production. The development of new

disease accelerates for investigating new chemical entity

from medicinal plants (Aderogba et al., 2005; Rabaud

et al., 1997), which may contribute in life threatening

diseases such as stroke (which is caused by thrombosis).

In case of stroke, new thrombolytic agent is needed to

be isolated from the medicinal plants.

Thrombolytic property of a plant extract could be useful

for arresting the damages caused by the obstruction or

occlusion of a blood vessel, which occurs during myocar-

dial infarction (heart attack), thromboembolic strokes,

deep vain thrombosis and pulmonary embolism. Medi-

cinal plants containing phenols, flavonoids, alkaloids,

and saponins have shown potential antibacterial

activity (Mahenic et al., 2007; Pereira et al., 2007;

da Silva et al., 2006), whereas, alkaloids and saponins

have shown thrombolytic activity.

Andrographis paniculata has been widely used for the

treatment and prevention of common cold especially

in the subcontinent (Thisoda et al., 2006). A. paniculata,

a plant of Acanthaceae family and locally known as

kalmemg is an erect annual herb extremely bitter in

taste in all parts of the plant body. It grows erect to a

height of 30-110 cm in moist, shady places. The slender

stem is dark green, squared in cross-section with longitu-

dinal furrows and wings along the angles. The lance-

shaped leaves have hairless blades measuring up to

8 cm long by 2.5 cm wide. The small flowers are borne

in spreading and the fruit is a capsule around 2 cm long

and a few millimeters wide. It contains many yellow-

brown seeds. Aerial parts of the plant contain a large

number of chemical constituents, mainly lactones, diter-

penoids, diterpene glycosides, flavonoids and flavonoid

glycosides (Akbar et al., 2011).

Previous studies reported many pharmacological

activities of the extract of A. paniculata (Bhatnagar

et al., 1961). Being motivated with the reported bio-

logical activities, its thrombolytic and antimicrobial

activities were evaluated by the established methods.*Author for correspondence; E-mail: alamin@northsouth.edu
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Introduction

Cocoa is one of the agricultural commodities that

provide the highest foreign exchange earnings in

Nigeria (Adejumo, 2005). Nigeria is placed 5th with

174 thousand tonnes, which amounted to 4.6% of the

world production in 2007 (ICCO, 2010). In Nigeria,

cocoa production is concentrated in the rainforest

across �cocoa belt� region. The main cocoa producing

States are Ondo, Osun, Ogun, Delta, Edo, Cross-rives

and Akwa-Ibom and Ondo State, produceing over 50%

of the total annual national production (Oyekale et al.,

2009; Adejumo, 2005).

Phytophthora spp., is the major pathogen that affects

cocoa plant, although these species attack all parts of

cocoa plant, the major economic loss is from infection

of the pods. Pods or cherelles (immature pods) may be

infected at any place on the surface, but infection is

most often initiated at the tip or stem end (Evans  et al.,

2003). The disease causes a firm, spreading, chocolate-

brown lesion that eventually covers the whole pod

within 10-12 days of infection. The beans inside the

pod may remain undamaged for several days after

initial infection of the husk. In advanced infections,

Phytophthora invades the internal pod tissues and causes

discolouration and shrivelling of the cocoa beans

(Aragaki and Uchida, 2001). Diseased pods eventually

become black and mummify. The pathogens also cause

seedling blight in cocoa nurseries as a result of

infection of the stem. Black pod disease (pod rot) is a

major problem to cocoa production in Nigeria. The

causative agents include P. palmivora, P. megakarya,

and P. capsici. The most important species in Nigeria

and the west Africa sub-region is P. megakarya (Opoku

et al., 2007). Except for some species that are transmitted

aerially, the spread of Phytophthora is mainly through

infected soil, animals, water and plants and plant

materials (Bawage et al., 2013). Phytophthora spp.,

grow slowly in vitro as compared with most fungi and

bacteria. They can be isolated by plating diseased tissue

onto selective medium consisting of V8 juice, corn

meal, or potato dextrose agar as base medium and can

be tested against different antibiotics. These antibiotics

are: pimaricin, ampicillin, rifampicin, pentachloro-

nitrobenzene (PCNB), and hymexazole (Kannwischer

and Mitchell, 1978).

The objective of this research was to isolate and identify

various Phytophthora spp., causing black pod disease

of cocoa in four south-western States in Nigeria (Ondo,

Ogun, Osun and Ekiti States), and to compare the growth

rate of Phytophthora spp., on three different culture

media that include tomato, cocoa and cocoa pod bean

based media.*Author for correspondence; E-mail: marc1759@yahoo.com

Abstract. The objectives of this study were the development of three media from locally available materials

for isolation of Phytophthora spp., from infected cocoa pods and pod husks samples and the identification

of isolated Phytophthora spp., collected from four cocoa producing States in South-western part of Nigeria.

The formulated media included tomato juice agar (TJA), cocoa beans agar (CBA) and cocoa pod and beans

agar (CPBA). TJA supported the best pathogen growth followed by CBA and CPBA. Based on cultural

and morphological characteristics, P. palmivora and P. megakarya were identified in infected cocoa pods

and pod husks. These findings indicated an urgent need for strategies in the management of cocoa diseases

in cocoa producing states in south-western Nigeria.

Keywords: cocoa pods, Phytophthora spp., P. palmivora, P. megakarya, pod rot, P. tropicalis, tomato

juice agar

Pak. j. sci. ind. res. Ser. B: biol. sci. 2014  57 (2) 81-85
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Screening for Crude Oil Degrading Bacteria in

Liquid Organic Waste (Effluent Samples)

Azuka Ramanus Akpe*, Afe Omolola Ekundayo and Frederick Ikechukwu Esumeh

Department of Microbiology, Ambrose Alli University, P. M. B. 14 Ekpoma, Edo State, Nigeria

(received September 3, 2013; revised December 9, 2013; accepted December 23, 2013)

Introduction

The global increase in petroleum exploration, production

and usage has resulted to increased discharge of products

and operational materials into the environment (Mandri

and Lin, 2007). Environmental (air, soil and fresh water)

pollution by petroleum and petrochemical products has

attracted much attention in recent decades. This is

because most of these products especially, the polycyclic

aromatic hydrocarbons (PAHs) are toxic, mutagenic

and carcinogenic (Clemente et al., 2001).

Prolonged exposure to high concentration may cause

the development of liver or kidney disease, possible

damage to the bone marrow and an increased risk of

cancer (Mishra et al., 2001). In addition, PAHs have a

widespread occurrence in various ecosystems that

contribute to the persistence of these compounds in the

environment. Crude oil pollution of oil and surface

water has been prevalent in Nigeria, and other oil

producing countries since the commencement of soil

exploration and development of petroleum industry

(Okoh et al., 2001; Song et al., 1986). Bioremediation

method is one of the most promising technologies,

currently in use or under development. The microbial

by-product of oil biodegradation becomes part of

the natural food chain with much of the degraded

hydrocarbon material further metabolised by marine

organism or incorporated in soil humus with accumu-

lation to toxic materials in the environment (Ijah and

Antai, 2003).

Lack of essential nutrients such as nitrogen and

phosphorus is one of the major factors affecting

biodegradation of hydrocarbon by microorganism in

soil and water environment. Therefore, the addition of

organic or inorganic nitrogen-rich nutrients (biostimula-

tion) is an effective approach to enhance bioremediation

process (Walworth et al., 2007). Positive effects of

nitrogen amendments on degradation have been widely

demonstrated (Abioye et al., 2009).

Some liquid organic wastes such as cassava mill

effluents, oil palm mill effluents, and rubber effluents

have diverse chemical composition and some of the

constituents may be deleterious to microbial growth.

Therefore, screening for the presence of crude oil

degrading bacteria in these effluent samples was carried*Author for correspondence; E-mail: lordromis@yahoo.co.uk

Abstract. The screening for crude oil degrading bacteria in some liquid organic wastes (cassava mill

effluents, rubber effluents and oil palm mill effluents) was carried out. Hydrocarbon utilising bacteria were

isolated on mineral salt agar using vapour phase technique. The samples yielded 20 bacterial isolates from

13 different genera. Cassava mill effluent and rubber effluent had the highest number (7), while oil palm

effluent had the least number (6) of bacterial isolates. The isolates that had the highest occurrence (occurring

in all samples) were Pseudomonas aeruginosa and Escherichia coli. Of these 13 genera 9 were gram

negative, while only 4 were gram positive. The total heterotrophic bacterial (THB) count and total

hydrocarbon utilisers (THU) from all the effluent samples ranged from 3.0 ´ 104 to 6.0 ´ 107 cfu/mL and

2.3 ´ 102 to 4.2 ´ 103cfu/mL, respectively. The counts of hydrocarbon utilisers were obviously lower than

the heterotrophic counts, although the differences in counts were found to be statistically non-significant

(P > 0.05). Rubber effluents and oil palm mill effluents had the highest number of hydrocarbon utili-

sers with three isolates each. The active hydrocarbon utilisers encountered in this study included Serratia

marscescens, Bacillus cereus, P. aeruginosa, Enterobacter aerogenes and Bacillus subtilis. Presence of

nutrients and crude oil degrading bacteria in these effluents suggests that these effluents can be used to

enhance bioremediation through their use as biostimulation and bioaugmentation agents.

Keywords: hydrocarbon utilisers, bacterial isolates, effluents, crude oil, physicochemical properties
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Introduction

Protein sources for body requirement are mainly of

animal sources such as poultry. Worldwide poultry

production therefore, has been increased significantly,

over the past decades to accommodate the rising demand.

One of the utmost drawbacks, however, to the growth

of poultry industry is the high cost of the standard

commercial feed, which affects the prices of poultry

products (MacDonald, 2008). Feed is the most important

input for poultry production in terms of its cost (May

et al., 1998), accounting for around 75 percent of the

total expenses (Nakaue and Arscott, 1991). A low-

priced, high-quality feed is critical if poultry produc-

tion is to remain competitive and continue to grow to

meet the demand for animal protein. A necessity

therefore, arises for the quest into the possible ways of

obtaining maximum production in poultry with minimum

expenditure, so that the products can be sold at a

relatively low price with similar or even better nutritional

quality than conventional ones. A very good class of

plants that can be exploited for this purpose is the

legumes (Agbede, 2000). The role of grain legumes in

the diets of animal and man in developing countries is

well documented (Agbede, 2000). Legumes have also

been reported as very important source of protein, lipid

and other nutrients like minerals and vitamins required

for the proper growth of chicks (Baraniak and Swieca,

2008).

However, the quality of leguminous plants is influenced

by the antinutritional factors present in them, which

make them unsuitable for consumption in their native

form. Utilisation of seed legumes as a source of protein

for poultry is limited by the uncertainty of their nutritional

quality. This may be due to variation of protein quality

and amount of antinutritional factors and  a wide range*Author for correspondence; E-mail: baminjoe@yahoo.co.uk

Abstract. Fourty-eight broiler chicks (day-old) were used in a 4 weeks feeding experiment to assess the

growth response and the performance of broiler chicks fed raw Leucaena leucociphala seed meal (RLSM),

roasted L. leucociphala seed meal (RoLSM) and steamed L. leucociphala seed meal (SLSM). The

L. leucociphala seed, which serve as a source of protein were subjected to two treatments (roasting and

steaming). Soybean based diet served as the control. There were four (4) experimental groups, each made

up of four birds in three replicates allocated to the experimental diets. The results showed that the average

final live weight, average weekly weight gain and average feed intake of birds fed with RoLSM performed

better than birds fed with RLSM and SLSM. It was observed that the percentage organ to body weight

of birds fed with the processed LSM were significantly (P < 0.05), higher as compared to the RLSM. A

significant (P < 0.05) increase in the activity of aspartate transferase in the organs (heart, kidney and liver)

of broilers fed with RoLSM was observed as compared to those fed with RLSM. The results showed a

significant (P < 0.05), reduction in the activity of alanine transferase of organs of broilers chicks fed with

processed L. leucociphala compared to the control. It is therefore, concluded that the processing techniques

applied were able to improve the nutritional quality of L. leucociphala seed meal but relatively lower to

the soybean based meal.

Keywords: growth performance, Leucaena leucociphala, transferase, broiler chicks
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Abstract. Acute toxicity bioassay of water soluble fraction of crude oil (Escravos blend), was conducted

to evaluate the toxicity on the early life stages of the African catfish (Clarias gariepinus) under static

bioassay conditions. Five concentrations of water soluble fraction (WSF) of the crude oil (0, 1.25, 2.5, 5,

10 and 20%) were constituted in glass aquaria (25 cm ´ 24 cm ´ 10 cm). Twenty laboratory-reared frys

were introduced in triplicate in each of the test aquaria and exposure conducted for 96 h. The median lethal

concentration (LC50) and the 95% confidence interval was estimated using Trimmed Spearman-Karber

method. The physicochemical characteristic of the test media was also evaluated. The 96 h median lethal

concentration (LC50) at 95% confidence interval was estimated to give 2.84% (upper and lower confidence

interval of 3.83% and 2.10%) of the water soluble fraction. There was no marked change in pH of the test

media compared to the control. However, the dissolved oxygen content and the conductivity showed a

concentration dependent decline in the test media when compared to the control. The frys were observed

to be weak and swimming activities were reduced. It can be concluded from the study that the water soluble

fraction of crude oil (Escravos blend) is toxic to early life stages of C. gariepinus.

Keywords: crude oil, Clarias gariepinus, water soluble fraction, toxicity

Introduction

The level of a country�s activity in petroleum refining

and petrochemical businesses is desirable for her

National development and economic growth. However,

every stage in the petrochemical process (exploration,

drilling, extraction, transport, refining and combustion)

can have potential harmful effects on human and environ-

mental health (Epstein and Selber, 2002). The effects

of petroleum exploration and production activities on

the Nigerian environment have been the cause of great

concern in recent times especially in the Niger delta,

where over 550 reported cases of crude oil spillages

have occurred since 1976. The serious environmental

effects of some oil spill, have served to make govern-

ment, industry and public aware of possible risk asso-

ciated with the petrochemical process (Murray, 1984).

Documented reports showed that about 2.8 million

barrels of oil had been spilled into the Niger delta

environment alone (Ojediran and Ndibe, 2005). Changes

in environmental quality can therefore, be a major con-

cern of year-class strength and eventually the long-term

dynamics of many fish populations (Rose et al., 1993).

Varieties of pollutants including crude oil are known

to induce stress conditions which impair the health of

fish (FEPA, 1991). Frequent crude oil spillages and its

products have resulted in a marked reduction in the fish

populations in the creeks and creeklets of the Niger

delta (Ekweozor, 1989). The aquatic environment, where

fish and other aquatic organisms live, is subjected to

different types of pollutants, which enter water bodies

through industrial, domestic and agricultural discharge

systems thereby introducing stress to living creatures.

Stress is a general and non-specific response to any

factors disturbing homeostasis. Stress reaction involves

various physiological changes including alteration in

blood composition and immune mechanisms (Witeska,

2003; Svoboda, 2001). The most serious problem for

aquatic life appears to arise from that portion of the oil,

 which is soluble in water-the water soluble fraction

(WSF) (Murray, 1984). The effects of water soluble

fraction have been reported on Oreochromis niloticus

(Dede and Kaglo, 2001) and Metamysidopsis insularis

(Mohammad, 2005). Stress in fish may be induced by*Author for correspondence; E-mail: pen2crown@gmail.com
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Introduction

 The black kite (Milvus migrans) is a widespread bird-

of-prey that opportunistically exploits a wide array of

food sources for instance, it captures live prey such as

insects, reptiles, birds and small mammals throughout

nearly all habitats from desert to forest and near rivers

(Scheider et al., 2004; Shiraishi et al., 1990). In Pakistan,

these kites exist throughout Punjab and their range

varies by season (Altaf et al., 2013). Raptors (e.g. black

kite) are considered good bioindicators for several

reasons, viz., they are common, widespread, cons-

picuous, show toxic effects for environmental pollutants

and are more sensitive to environmental changes

(Furness, 1993). Predatory species of birds occupy the

top of the food chain; hence they tend to bioaccumulate

certain pollutants, and therefore, are used to monitor

them. Furthermore, yield information over a large area

around each sampling site is very important for

bioavailability of contaminants as well as how, where

and when they are transferred within the food chain

(Zaccaroni et al., 2008; Jager et al., 1996).

In Pakistan, the rapid rise in human population, indus-

trialisation and agriculture practices have major impacts

on environmental contamination (Abbas et al., 2012;

Chandra and Kulshreshtha, 2004; Horrigan et al., 2002;

Baluch, 1995). Heavy metals are one of the pollutants

and contaminate the environment through various routes

viz., mining, smelting, agricultural and natural activities

(Navarro et al., 2008; Vaalgamaa and Conley, 2008;

Brumelis et al., 1999). Chemical and metallurgical

industries are the most important sources of heavy

metals in the environment (Cortes et al., 2003; Stawarz

et al., 2003; Raji and Anirudhan, 1997).

Although, some of the heavy metals are needed by

organisms in trace amounts, but when present in excess,

they can cause enzymes to denature, interact with nuclear

proteins and DNA, causing oxidative deterioration of

biological macromolecules and hampering the repro-

ductive output and even causing death (Leonard et al.,

2004; Sanpera et al., 2000; Chapman and Reiss, 1999).

When either dietary concentrations or exposure times

are long enough, some trace metals have the potential

to reach toxic levels in the kidney (Nordberg, 1978;

Friberg, 1952). The metals such as copper, manganese,

nickel and zinc are regulated strongly by invertebrates

because they are essential to many enzymes, while some

metals are not essential including cadmium, chromium

and lead. Metals accumulation may be a serious threat

to the survival of wild birds and other organisms

(ASTDR, 2005; Hernandez et al., 1999).

The metal residues in plant and animals represent a

balance between rates of uptake, detoxification, storage

and excretion. These depend on the metal, diet, and

physiology. Nickel is essential to birds, but chromium*Author for correspondence; E-mail: abbasmndr@gmail.com

Abstract. A study was conducted to determine nickel (Ni) and total chromium (Cr) concentrations in liver

and breast muscle of 24 black kites (Milvus migrans) collected from northern Punjab, Pakistan. The main

objective of the study was to quantify residues of these metals and provide indirect information regarding

the extent of contamination of their habitats. Overall average Ni and Cr were higher (P < 0.001) in breast

muscle than liver. Correlation analysis indicated that Ni and Cr were significantly different (P < 0.05) in

liver tissues in Kotla, whereas, all other combinations at both sites (Gujrat and Kotla) were non-significantly

(P > 0.05) correlated.

Keywords: Milvus migrans, metal residues, avian predators, correlation analysis
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Abstract. Outbreaks of luminous vibriosis in commercial shrimp ponds have been the major cause in the

decline of shrimp production in most tropical countries. The causative agent of this disease is Vibrio

harveyi, and is one of the many Vibrio species that affect Asian aquaculture. Efforts to prevent the occurrence

of luminous vibriosis in shrimp ponds are largely based on the application of antibiotics in the ponds or

inclusion of these compounds in the diets of the shrimp. However, indiscriminate use of these antimicrobial

compounds results in more virulent and drug-resistant strains of the pathogen. The search for alternative

strategies to control luminous vibriosis in the culture facilities led to the development of the so-called

�green water� technology. This technology is an innovative technique in which the shrimp stock is cultured

in water, where microalgae such as Chlorella sp., and other green microalgae grow abundantly. When this

species of phytoplankton has abundant growth in the pond, the water assumes a green colouration, hence

the term �green water�. This paper discusses the advances on the use of this �green water� technology to

inhibit luminous vibriosis in tropical shrimp aquaculture.

Keywords: aquaculture, luminous vibriosis, microalgae, shrimp, Vibrio harveyi, green water

Introduction

Aquaculture has developed rapidly over the last few

decades to become an important global economic

activity. Philippines is among the top four aquaculture-

producing countries in the region, contributing about

2.5% of total global production (Tacon, 2003). Shrimp

continues to be the main commodity traded in terms of

value. The main cultivated species are the giant tiger

prawn (Penaeus monodon), the fleshy prawn (P. chinensis),

and the white leg shrimp (P. vannamei) (Tacon, 2003).

The Philippines has a long tradition of aquaculture that

originated even before the recent interest in modern

shrimp culture production (Kuljis and Brown, 1992).

There are more than 200,000 ha of traditional, coastal

brackishwater fishponds in the country and most of

these ponds are used for the production of milkfish

(Chanos chanos) and shrimp (P. monodon and P. indicus)

(Kuljis and Brown, 1992). Shrimp farming in the country

has progressed from low-density polyculture with

milkfish using wild seedstock, to increasing intensities

of monoculture using wild or hatchery-reared shrimp

fry (Primavera, 1992). The country produced 95,816

metric tonnes of shrimps during its peak of production

in 1993. However, intensification of production led to

environmental degradation and outbreak of diseases,

such as widespread infection due to a luminescent

bacterium, Vibrio harveyi, which caused a decline in

shrimp production (Corre et al., 2000; Yap, 2000).

Luminescent vibriosis due to Vibrio harveyi has been

reported to cause mass mortalities in shrimp, reared in

hatcheries and grow-out culture ponds in the Philippines

(de la Peña et al., 2001; Lavilla-Pitogo et al., 1998).

V. harveyi is one of the 11 Vibrio species reported to be

infecting cultured penaeid shrimps in Asia (Lavilla-

Pitogo, 1995), and believed to be the most dominant

species of luminescent Vibrio present in shrimp ponds

in the Philippines with an incidence rate of 65.5%

(de la Peña et al., 2001). Heavy mortality associated

with massive bacterial infection in the digestive organ

of the shrimp has been observed among pond cultured

P. monodon especially in the first 45 days of culture.

The target organ of infection is the hepatopancreas

exhibiting severe and diffuse inflammation throughout

the hepatopancreas (Lavilla-Pitogo et al., 1998). Mortality

in most cases exceeded 70% resulting in the termination

of rearing activities and the collapse of shrimp farming

industry in the Philippines (de la Peña et al., 2001).

The occurrence of luminescent vibriosis due to V. harveyi

and the consequences of infection of this pathogen on*Author for correspondence; E-mail: cmacaipang@yahoo.com
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