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Effect of Different Levels of Foliar Application of Potassium

on Hysun-33 and Ausigold-4 Sunflower (Helianthus annuus L.)

Cultivars under Salt Stress
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Imdad Ali Mahmood and Bdar-uz-Zaman

Land Resources Research Institute, National Agricultural Research Centre, Islamabad-45500, Pakistan
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Abstract. A hydroponic study was conducted to see the growth response of two cultivars of sunflower

(Hysun-33 and Ausigold-4) to K+ nutrition under salt stress during the growing season 2011, at National

Agriculture Research Centre, Islamabad, Pakistan. Nursery of Helianthus annuus was raised in sand and

ten-day old seedlings per hole were transplanted in each pot having four holes per pot lid. Half strength

Hoagland's nutrient solution was filled in each pot. After the establishment of seedlings, salt stress (6 dS/m)

was developed artificially. The treatments were, control, 2 and 4 % K+ as K2SO4 foliar applications. Salt

present in the growing medium caused a significant (P<0.00l), reduction in fresh and dry weights of

sunflower. Salt stress suppresses the K uptake from pot. Application of varying levels of K2SO4 improved

the fresh and dry weights of sunflower under both control and saline conditions. However, the highest

increase in fresh and dry weight of control and stressed plants was observed when 2% K was applied.

Further increase in the level of K application did not improve fresh and dry weights of salt stress and

unstressed plants. The growth medium salts reduced sunflower growth.

Keywords: Helianthus annuus; salinity; K foliar application; biomass

Introduction

The demand for oil seeds has increased several times

for the last few years but the acreage cannot be increased

due to the increasing competition with major cereal

crops. Sunflower is one of the four major oilseed crops

(soybean, peanut, rapeseed and sunflower) grown for

edible oil in the world, which is cultivated on about

23.31 million hectares (mha) all over the world. In

Pakistan, it is grown on about 0.363 mha (MINFA,

2010). Oil seed crops are mostly grown on marginal

lands and the productivity of oilseed crops is much less

on saline soils because salinity exerts a number of

adverse effects on plants including osmotic effects, ion

toxicity and nutritional imbalance resulting in reduced

growth and yield (Riaz et al., 2008; Munns, 2005; 2002;

Ashraf, 2004). High external Na+ inhibits the uptake of

other nutrients particularly K+, by interfering with the

transport mechanism at the root plasma membrane such

as K+ selective ion channels (Tester and Davenport,

2003). Potassium ions constitute the most important

macronutrients taken up by plants in salt-affected soils.

Na+ competes with K+ and reduces its uptake and causes

potassium deficiency (Carden et al., 2003). The capacity

of plants to counter balance salt stress depends largely

on the status of their K nutrition because it plays a vital

role in many cell processes such as enzyme activity,

cell turgor, regulation of stomatal movement and

maintenance of osmotic pressure (Shabala et al., 2005;

Shabala, 2003). Potassium increases the protein content,

improves the efficiency of water use and produces

resistance to diseases and insects. However, salinity

stress greatly reduces the uptake and translocation of

nutrient ions like K+ and Ca2+ (Nawaz et al., 2002;

Rangel, 1992). These problems can be tackled by growing

the tolerant crops i.e., the crops able to produce high

yields on such marginal lands (Sandhu and Qureshi,

1986). Salt-affected soils comparatively demand more

nutrients for plant growth and optimum yield. The major

fraction of potash fertiliser directly applied to soil gets

fixed with clay fraction and becomes unavailable to

crop plants (Ali et al., 2005). Further, the price of K

fertilisers is increasing and is becoming unaffordable

to farmers (NFDC, 2005). Keeping in view the economic

importance of sunflower as oil seed crop, hydroponic

experiment was conducted to test foliar application

of K2SO4 using two sunflower cultivars (Hysun-33

and Ausigold-4) under salt stress during the growing

season 2011, at Soil Salinity Laboratory, Land Resources

Research Institute, National Agricultural Research

Centre (NARC), Islamabad, Pakistan.*Author for correspondence; E-mail: arshad_pk786@yahoo.com
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Growth and Yield Response of Sunflower (Helianthus annuus L.)

to Sulphur and Boron Application

Muhammad Tahir, Shahzad Ahmed Shah, Muhammad Ayub, Asif Tanveer and

Haseeb-ur- Rehman*

Department of Agronomy, University of Agriculture, Faisalabad, Pakistan

(received February 7, 2013; revised July 31, 2013; accepted September 27, 2013)

Introduction

The economy of Pakistan is agriculture based, accounting

for over 21% of GDP, hence, it remains by far the largest

employer. Among the oil seed crops, sunflower

(Helianthus annuus L.) belonging to the family

(Compositae) plays a major role in vegetable oil industry

in the whole world. The protein content of sunflower

cake ranges from 20-40% (Gandhi et al., 2008). In

Pakistan, sunflower is a newly introduced oil seed crop.

The area under sunflower crop in 2011-12 was 877

thousand acres with 473 thousand tonne achene yield

(MINFAL, 2011).

Micronutrient deficiency can greatly disturb crop

production which ultimately affects human and animal

health (Malakouti, 2007). Among them sulphur is essential

for growth and development of all crops. Plants absorb

sulphur through roots in the form of sulphate. Sulphur

is involved in the formation of vitamins, grains, oils,

fruits and vegetables. Regarding chemical composition

of seed, sulphur is very important for increasing the oil

percentage in seeds (Welch, 2003). Boron is an essential

element required in micro amount but producing a macro

impact on plant growth and development. Boron is

involved in numerous important processes, including

protein synthesis, transport of sugar, respiration, RNA,

plant hormones and carbohydrate  metabolism, flowering

and fruiting  (Tariq and Mott, 2007; Havlin et al., 2005)

Moreover, functions of boron are related to cell wall

synthesis, lignification and cell wall structure by cross-

linking of cell wall polysaccharides as well as the structural

integrity of bio membranes (Tanaka and Fujiwara, 2008).

The requirement for boron fertilisation is rising because

of higher crop yield and reduced quantity of organic

matter and severe boron removal by crops. Boron is

critical for the process of cell differentiation at all  growing

 tips  of plants (meristems), where cell division is active

(Adiloglu and Adiloglu, 2006). Deformed flowering is

a common symptom of boron deficiency. Many plants

may respond by reduced flowering and improper

pollination as well as thickened, curled, wilted and

chlorotic new growth. On the basis of current knowledge

about sulphur and boron evaluations, a field experiment

was arranged to study the combined effect of these

nutrients to assess the response of various growth and

yield attributes of hybrid sunflower under Faisalabad,

Pakistan conditions.

Materials and Methods

An experiment was conducted at the research area,

Department of Agronomy, University of Agriculture,

Faisalabad, to determine the effect of sulphur and boron

on growth, yield and quality of hybrid sunflower. The

experiment was laid out in randomised complete block

design with factorial arrangement having three replica-*Author for correspondence; E-mail: haseeb_khar@hotmail.com

Abstract. An experiment was conducted to study the growth and yield response of sunflower to sulphur

and boron application. Sulphur (control, 15, 30 kg/ha) and foliar sprays of 1% boron solution (control,

spray at 4 week after emergence, 20 days after first spray, at 4 weeks after germination + 20 days after

first spray) was applied in soil. The results showed significant increase of all growth and yield parameters

by varying levels of sulphur and boron application. Application of 30 kg sulphur/ha enhanced stem diameter

(1.99 cm), number of achene per head (765.75) and oil content (36.42%). In case of combined use of

sulphur and boron application, maximum plant height (171 cm), head diameter (20.71 cm), 1000-achene

weight (54.56 g), biological yield (16.49 t/ha) and achene yield (3.99 t/ha) was recorded by the application

of 2 sprays of boron solution (1%) at 4 weeks after germination and reproductive stage.

Keywords: sunflower, sulphur, boron, growth, yield
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In vitro Antifungal Activities of Extracts of Fruits and

other Morphological Parts of Xanthium strumarium Against

the Plant Pathogen, Rhizoctonia solani

Nour Ahmed Osmana, Samia Elias Alsiddeegb, Nafeesa Elmahi Ahmedc

and Salah Ahmed Ali Elhussein*d

aUniversity College at Alwajh, University of Tabuk, Saudi Arabia
bNational Oilseed Processing Research Institute (NOPRI), University of Gezira, Wad Medani, Sudan
cPlant Pathology Department, Agriculture Research & Technology Corporation, Wad Medani, Sudan

dFaculty of Industrial Sciences and Technology, Universiti Malaysia Pahang, Kuantan, Malaysia

(received January 16, 2013; revised May 22, 2013; accepted June 27, 2013)
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Abstract. In vitro antifungal activity of different plant parts of Xanthium strumarium (Compositae) was

investigated against Rhizoctonia solani to seek safe natural alternatives to the harmful synthetic fungicides.

The most active plant parts of X. strumarium were seeds, extracted with n-hexane and the leaves, extracted

with absolute ethanol. The two treatments resulted in growth inhibition diameters of 45 mm and 47 mm,

respectively. The value of MIC lied between 350.0 and 175.0 mg of Xanthium oil/mL. Gas liquid

chromatography of the seed oil of X. strumarium revealed the presence of the usual fatty acids, palmitoleic

(7.6%), oleic (21.6%) and linoleic (70.4%). The oil was separated into free fatty acids fraction and

unsaponifiable matter fraction. The unsaponifiable matter fraction was separated on TLC, out of six

separated compounds, two were active against R. solani. The infrared spectra (FTIR) of these two purified

compounds pointed to a long chain hydrocarbon back-bone for both, one of them possessing in addition,

an alcoholic moiety.

Keywords: Xanthium strumarium, antifungal activity, Rhizoctonia solani, seed-oil, unsaponifiable matter

fraction

Introduction

Rhizoctonia solani is a serious soil and seed borne

pathogen that causes damping off disease resulting in

severe losses all around the world, to various crop plants

including important food crops (Kataria and Verma,

1992; Anderson, 1982) as well as forest trees (Camporota

and Perrin, 1998). The fungus was first reported on

wheat in Sudan (Elnur and Chester, 1967). We have

also observed the fungus to infect other crops, e.g.,

cotton, sorghum, tomato and onions.

R. solani is very persistent in soil and only very few

chemical fungicides are effective against it (Errampali

and Johnson, 2001). Other, non-chemical methods are

attempted for control of the fungus and most notably

used is biological control agents (Fiddaman and Rossall,

1995).

Natural chemicals of plant origin represent a diversified,

renewable and a safe source of potential pesticides.

Natural antifungal products of plant origin were reviewed

by Arif et al. (2009). Xanthium strumarium, commonly

known as cocklebur or bur weed, belongs to the family

Compositae and is an annual gregarious weed widely

distributed in many parts of the world (Favier et al.,

2005). Cocklebur enjoys a reputation in the folk medicine

of several nations of the world as a remedy for a number

of ailments including malaria, rheumatism, leprosy, etc.

(Kamboj and Saluja, 2010). In addition to being toxic

to man and animals, cocklebur was reported to possess

interesting biological or pharmacological activities

including antitrypanosomal (Talakal et al., 1995), anti-

cancer (Ramirez-Erasa et al., 2007), anti-inflammatory

(Han et al., 2007) and other activities (Akarte et al.,

2009; Yoon et al., 2008).

X. strumarium is an invasive widely spreading weed in

Sudan particularly in the irrigated agricultural schemes

in central Sudan. The spiny fruits easily cling to the

hair of grazing animals, aiding seed dissemination as

well as causing some animal health problems. The rainy

season, in addition, supports considerable growth of

the plant outside these schemes, as part of the spon-

taneous autumn (Kharif) flora. Thus the plant�s biomass

is available in quantity. Crude extracts of X. strumarium

have been shown to possess antifungal activity, although

against fungi other than R. solani (Park et al., 2005).*Author for correspondance; E-mail: elhusseinsalah@hotmail.com
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Effect of Plant Age on Cotton Leaf Curl Disease (CLCuD)

in Relation to Environmental Conditions

Tariq Mahmood, Muhammad Tahir*, Hafiz Tariq Mahmood, Sabahat Hussain and

Dil Baugh Muhammad

Central Cotton Research Institute, Old Shujabad Road, Multan, Pakistan

(received July 9, 2012; revised July 19, 2013; accepted August 20, 2013)

Introduction

Upland cotton (Gossypium hirsutum L.) is one of the

important fibre and cash crops of Pakistan. Cotton

occupies a unique position in textile world with millions

of people engaged in its cultivation, processing and

damaged the crop on about sixty thousand hectares w

a loss of 0.3 billions bales in production (Mahmo

et al., 1999). The geographic spread of CLCuD h

increased tremendously and more than 7.7 million ba

of cotton have been lost due to CLCuD from 1986

2002 (Akhtar et al., 2004).

Abstract. The effect of cotton leaf curl disease (CLCuD) and weather variables were studied using same

genotypes of cotton, planted at 15 days interval during 15
th
, 23

rd
 standard weeks of 2010-2011. On an average

basis, the 15
th

 standard week planting showed, significantly, less disease incidence than all other sowing

dates. The incidence increased as the sowing was delayed up to 23
rd

 standard weeks. Among the sowing

dates, regardless of genotypes, disease incidence differed, significantly. The CLCuD boost up during

25
th

 to 29
th

standard (2010) and 27
th

 to 31
st
 standard (2011) weeks of the year, regardless of sowing date and

genotypes. Disease incidence was low during 2011 as compared to 2010. The disease increased sharply during

2010 and gradually during 2011. Average maximum (34.8~39.8 °C), minimum (27.7~28.9 °C) temperature

and relative humidity (62~79%) favoured CLCuD progression.

Keywords: cotton leaf curl disease, cotton cultivars, relative humidity, temperature

Pak. j. sci. ind. res. Ser. B: biol. sci. 2014  57 (1) 18-24
marketing etc.

The main reasons for low productivity of cotton is

heavy attack by a number of insect-pests that results

in various diseases starting from germination up to

the harvest of crop. Among these diseases, cotton leaf

curl virus disease (CLCuD) is the major reason for

the decline in cotton production and productivity in

Pakistan, especially in the Punjab. This disease is

caused by cotton leaf curl virus (CLCuV) which

belongs to begomovirus (Family Germiniviridae)

transmitted in persistent manner by the vector, whitefly

(Bemisia tabaci Gennadius). Characteristic symptom

of the disease is upward or downward curling of leaves

with thickened veins which is more pronounced on

under side. The disease results in stunted plant growth

with loss in yield (Hameed et al., 1994).

CLCuD was reported for the first time in Pakistan

during 1967 near Multan. At that time disease was of

minor importance and did not get much attention. After

1988, the disease appeared in an epidemic form and

Losses due to this disease depend upon the variety and

sowing time of cotton crop (Tahir et al., 2004). Weather

factors (individual and collectively) particularly

temperature, relative humidity and rain fall influence

the disease and vector (whitefly) population to great

extent in host pathogen system. The hot and humid

climate in north India during crop season is conducive

for growth of host and the vector (Sharma et al., 2006).

However, meager information is available on the role

of climatic factors affecting vector population and

disease development. The present studies were therefore,

carried out to understand the role of environmental

factors on the development of CLCuD.

Materials and Methods

The present investigations were designed to work out

the effect of temperature and relative humidity and

different planting dates on cotton varieties at research

area of Central Cotton Research Institute (CCRI),

Multan, Pakistan.*Author for correspondence; E-mail: tahirsmart1@yahoo.com
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Enrichment of Soymeal Medium to Increase the Rapamycin

Production by Streptomyces hygroscopicus

Abdel-Hamid Ali Hamdy, Essam Mohamed Ahmed*, Lotfy Abd El-Raouf Sallam and

Mohamed Abdelaziz Mohamed

Natural and Microbial Products Department, National Research Center, Dokki, Cairo, Egypt

(received April 11, 2013; revised October 29, 2013; accepted October 31, 2013)

Introduction

Rapamycin is a potent immunosuppressant, anticancer

and antifungal medicine. Rapamycin was early discovered

in 1975 as an antifungal agent produced by Streptomyces

hygroscopicus and has a great potency against Candida

albicans (Vezina et al., 1975). Up to date, rapamycin was

approved twice from American FDA, the first one in 1999

for its ability to prevent host rejection in kidney transplanting

and the second was in 2003 for its use in drug eluting stent

to prevent restenosis of coronary arteries following

angioplasty (Vezina et al.,1975).

In the recent years extensive research aiming at exploring

more rapamycin activities ascertained that it represents

an unreal tapped resource of clinical activities and can

afford a lot of in drug realm as multifunction medication.

It is anti-inflammatory and reduces the expression of

several genes related to inflammation. In addition, it

has antiangionenic, antiplorefiration and antifibrotic

(Nuhrenberg et al., 2005; Morris, 1992). Rapamycin

protects against hypoxic damage in primary heart culture

via Na/Ca exchange activation (El-Ani et al., 2011). Also

rapamycin found to play role in regulation of gastric

hormones (Xu et al., 2010). Furthermore, rapamycin

does not affect post-absorptive protein metabolism in

human skeletal muscle (Dickinson et al., 2013).

There are some trials to use rapamycin in treatment of

acute myeloid leukemia, retinal and choriodal vascular

diseases (Recher et al., 2005). With the tremendous nature

of rapamycin activities the demands on this drug would

be increased in future. Therefore, research work is

focussed to improve its productivity and to reduce the

production costs. The cuurent study aims increament of

the rapamycin production by S. hygroscopicus through

enrichment of natural media containing soybean meal.

The media was selected after comparison with other

synthetic and natural media. Additives that could interfere

with the rapamycin biosynthesis supplied and tested for

their effects.

This is the first time for such results to be recorded and

present findings may be helpful for economic production

of Rapamycin.

Materials and Methods

Microorganisms. The strain Streptomyces hygroscopicus

ATCC 29253, was the experimental organism throughout

the current study. Candida albicans ATCC 10231 was

used in bioassay.

The Rap producer, S. hygroscopicus ATCC 29253, was

grown on slants of oat meal medium (contained oat

meal, 20 g/L; agar, 20 g/L and pH 7) for 10 days at

28 ºC after which spores were collected by addition of

4 mL of 10% (v/v) glycerol to each slant. Spore*Author for correspondence; E-mail: eahmed 98@hotmail.com

Abstract. Research was carried out to study the improved and increased production of rapamycin by

Streptomyces hygroscopicus with soymeal enriched media. Media containing soymeal produced rapamycin

upto 82.89 mg/L. The medium was enriched with different additives that can interfere with biosynthesis

process. L-tyrosine supplementations led to noticeable increase in the rapamycin production to 112 mg/L.

However, the progress was achieved upon addition of the shikimic acid (precursor rapamycin moiety),

where, it reached 160 mg/L. The greatest increase was recorded after addition of calcium superphosphate

(CaP) and the production achieved 176 mg/L. Other substances like vitamins and trace elements had either

no or negative effects on the biosynthesis of rapamycin. The study also showed the ability of low

concentrations of calcium phosphate to replace the expensive large amount of shikimic acid.

Keywords: Streptomyces hygroscopicus, rapamycin, immunosuppressants, soymeal
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Stability of Microbial and Chemical Indicators of

the Minced Beef Meat under Freezing and Refrigerated Temperature

Fahad M. Al-Jasass
King Abdul-Aziz City for Science and Technology, National Center for Agriculture Technologies,

P.O. Box 6086, Riyadh 11442, Saudi Arabia

(received January 7, 2013; revised September 26, 2013; accepted October 14, 2013)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2014 57 (1) 32-40

Abstract. The microbial spoilage and chemical changes in minced beef meat were monitored during

storage at freezing and refrigerating temperatures. Total viable count of Pseudomonas, Streptococcus faecal

count, faecal coliform and Staphylococcus aureus in minced beef meat collected from supermarkets at day

0 were 4.3, 3.2, 2.5, 2.2 and 3.9 log10 CFU/g, respectively. These counts increased after 5 days of storage

at 4±1 °C to 7.3, 7.1, 3.8, 5.0 and 3.3 log10 CFU/g, respectively. These counts decreased after 6 months

at -10±1 °C to 3.2, 2.6, 2.0, 1.2 and 1.0 log10 CFU/g, respectively. The results also indicated that the total

viable count of Pseudomonas, Streptococcus faecal count, faecal coliform and Staphylococcus aureus

were higher in small butcher shop as compared to supermarket at day 0. On day 0 the thiobarbituric acid

reactive in minced beef meat samples collected from supermarket and small butcher shop were 0.89 and

1.15 mg malonaldehyde/kg, respectively. After 5 days of storage at 4 °C, the thiobarbituric acid reactive

in minced meat beef collected from supermarket and small shop increased and reached upto 2.95 and

3.74 mg malonaldehyde/kg, respectively. It increased to 3.02 in minced beef from supermarket, and

3.85 mg from small shop after 6 months at -10±1 °C. Lightness, redness and yellowness of minced beef

meat decreased, when meat was kept under cooling and freezing temperature, however, lightness, redness

and yellowness of minced beef meat were higher in density in supermarket samples than those of meat

obtained from small butcher shops.

Keywords: cooling, freezing temperature, minced beef meat, TBARS, colour

Introduction

The minced beef meat is of high value in terms of

nutrition and economy. It contains most of the nutrients

specially essential amino acids. The minced beef meat

is used in many types of meals. This type of meat is

highly perishable due to its suitablity for the growth

of microorganisms as the large exposed surface area

facilitates spoilage. Fresh minced beef meats are com-

monly marketed at refrigerated temperature (4±1 °C).

Total count and coliform bacteria are good indicators

of the hygienic quality of minced meat (Skrökki, 1997).

Enterobacter, Lactobacilli, Pseudomonads, Brochothrix

thermosphacta and Shewanella putrefaciens are res-

ponsible for spoilage of fresh meat and meat products

(Huffman, 2002; Garbutt, 1997). The chilled tempera-

tures with high moisture will favour the Pseudomonas

alcaligenes. Extended refrigeration may have the growth

of Pseudomonas, Acinetobacter and Moraxella and

causes spoilage of fresh meat. Yeasts may grow under

aerobic conditions on meat and causes sliminess,

lipolysis, discolourations, off odours and taste. Coliform

is often used as hygiene indicator of foods of animal

origin. The presence of coliforms in meat indicates that

inadequate treatment or post-process contamination

occur during handling or manufacturing stages (Crowley

et al., 2005). Meat is contaminated with many types of

microorganisms during slaughtering, evisceration, chilling,

handling, and grinding (Jay, 2002). Pseudomonas spp.

are ubiquitous and able to grow aerobically at low

temperatures and are generally recognized to dominate

in meat during storage at refrigeration temperature.

Many Pseudomonas are responsible for spoilage of

meat and meat products by degradation of glucose

and amino acid, even at refrigeration temperatures

(Koutsoumanis et al., 2006; Skandamis and Nychas,

2005; Ellis and Goodacre, 2001; Labadie, 1999). Also

Serratia, Enterobacter, Pantoea, Proteus, and Hafnia,

often contribute to meat spoilage (Jay et al., 2003; Gram

et al., 2002; Labadie, 1999; Nychas and Drosinos, 1999;

Borch et al., 1996). Podpeèan et al. (2007), isolated

S. aureus in 62.5% (10/16) of specimens from ground

meat. S. aureus grows, when meat is stored in an inade-

quate environment for longer period of time. During

refrigeration, the hygienic quality of meat declinesE-mail: aljasass@kacst.edu.sa

32



Comparison of Antibacterial Activity of Crude Alkaloid and Saponin
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Introduction

Medicinal plants have been used in traditional system

of medicine for hundreds of years in many countries of

the world (Grewal, 2000; Agharkar, 1991). This is in

line with the World Health Organization (WHO)

prescription that medicinal plants warrant attention.

The use of medicinal plants constitutes an important

part in traditional or folkloric medicine in Africa. Modern

orthodox medicine has improved the health of many

people all over the world. It is noteworthy that in many

cultures, modern medicine complements traditional

practices in China (Natarraj, 2000).

The efficacy of phytochemicals acting as antibacterial

agents have been studied for long, and cannot be under

estimated (Adedapo et al., 2005). These non-nutritional

components of plants have been investigated to exhibit

high potency when acting in combination because their

synergistic nature potentiates each other. The study

carried out by Kavit et al. (2013), revealed the presence

of medicinally active constituents like tannins, alkaloid,

terpenoids, steroids and saponins in the leaves of

P. fraternus. This correlates with the findings in this

work. The medicinal value of P. niruri as an antidote

to E. coli and Salmonella infections  and as a promising

alternative treatment for nephrolithiasis has also been

emphasised (Mirian et al., 2010).

Phyllanthus niruri originated from India, usually

occurring as a winter weed during summer seasons. It

is distributed throughout the tropical and subtropical

areas (Ross, 1999; Farjou et al., 1987). P. niruri also

known as �Chanca piedra� belongs to the family

Euphorbiaceae. It is known as �enyikwonwa� in Ibo

language of the south eastern part of Nigeria and

popularly known as �Asasa� in Yoruba south west

Nigeria. It has been confirmed that it has hypoglycemic

properties (Sivaprakasm et al., 1995), used for treatment

of jaundice (Khanna, et al., 2002; Farjou et al., 1987)

hepatitis (Adedapo et al., 2005), dysentery, diuretic,

typhoid, kidney stone, malaria, influenza, antibacterial

and antiviral (Mellinger et al., 2005), and has protective

action on different organs especially the liver and kidney.

It also possesses lipid lowering action, antidiabetic

action and antifungal action (Farjou et al., 1987). No

form of toxicity has been associated with the usage of

this plant extract (Barros and Zahad, 2003). P. niruri

has also been considered useful to treat problemsE-mail: ajibvijay@yahoo.com

Abstract. The antibacterial activity of crude extract of saponin and alkaloid from Phyllanthus niruri was

investigated and compared against some test bacteria. With the activity of saponins, Bacillus subtilis,

Salmonella typhi and Klebsiella pneumoniae were resistant at concentrations of 0.01 mg/mL and

0.02 mg/mL, while, they were susceptible at 0.03 mg/mL, 0.4 mg/mL and 0.05 mg/mL concentrations.

With the activity of saponin and alkaloid, B. subtilis, K. pneumoniae and S. typhi were resistant at 0.01

mg/mL concentration, while, Staphylococcus aureus was resistant to alkaloid at 0.01 mg/mL concentration

but susceptible to saponin at the same concentration. Escherichia coli, Pseudomonas aeruginosa and

S. aureus were more sensitive to saponin with diameter of zone of inhibition of 8.00 mm, 12.00 mm and

12.00 mm  compared with 5.00 mm, 10.00 mm and 10.00 mm, respectively, as observed in alkaloid. The

test organisms were susceptible to saponin at a concentration of 0.03 mg/mL. S. aureus was resistant to

alkaloid; B. subtilis, E. coli, K. pneumoniae, P. aeruginosa, S. typhi and S. aureus were sensitive to both

saponin and alkaloid. Combined, saponin and alkaloid showed more potency and may offer an alternative

therapeutic agent against bacterial infections.

Keywords: antibacterial activity, alkaloid, Phyllanthus niruri, saponin
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Utilization of Poultry Excreta for High Density Production of

Daphnia carinata (King 1853): Cost Effective and Environmental

Friendly Technique
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Introduction

Mass culture of zooplankton of required quality and

quantity within a short time period has been the subject

of many investigations during recent years and is one

of the important basic requirements for scientific

management in the fish farms. An important factor in

the success of aquaculture is the continuous availability

of suitable food, at a reasonable cost. It is well known

that the mass culture of zooplankton in high density is

a basic necessity for fish production. Most fish and

prawn species rely on zooplankton at some stage of

their life span, while some others are exclusively

zooplankton feeders throughout their life (Kumar et al.,

2005). The extended studies have further revealed

that production of zooplankton is also desirable for

consumption so as to obtain optimum growth of

developmental stages until harvesting under fish culture

in addition to controlled and coordinated supplementary

feedings. Several studies document, why natural food

is indispensable in the early life history of fish (Kumar

et al., 2005; Adeyemo et. al., 1994; Sorgeloos et al.,

1980). Zooplankton constitutes an important food source

in both nursery ponds and outdoor enclosure systems

(Jana and Chakrabarti, 1997). There is a growing need

to mass culture of indigenous live food organisms for

use in fish and shrimp hatcheries. A wide range of live

and inert feed can successfully be used in culturing live

feed organisms. Poultry manure; a cheap food, available

worldwide, will be helpful in reducing the cost of

expenditures on live feed production.

The cladoceran Daphnia carinata (Class: Crustacea,

Order: Cladocera) popularly known as water flea is a

preferable food item for many freshwater larval fishes.

This group is one of the dominant groups of freshwater

zooplankton and contributes significantly, to the

productivity and energy flow in aquatic ecosystem.

They are autotrophic producers as well as feed on

detritus (SureshKumar, 2000). The ability of cladocerans

to ingest food of wider range and their higher filtering

rates give them a better competitive edge over the

rotifers. Daphnia species with the help of specialised

combs of setae on the thoracic appendages can utilise

algae, bacteria, fungi, protozoans and organic debris

and even small food particles of 1-60 µm range

(Srivastava et al., 2006). They contain many essential

amino acids required for fish and shrimp larvae. These

nutrients occur in them far above the level recommended

for larvae (Kibria et al., 1997). Being natural food of

fish and prawn larvae, cladocerans are collected from

natural resources for use as diet for the larvae of

ornamental fish in many hatcheries. Altaff et al. (2002)

and Kahan (1982) opined that this is an unreliable source

for commercial production in quality and quantity due

to uncontrolled fluctuation and drawbacks of collecting

method. Further, they may introduce harmful organisms

in the hatchery. Waste water cultured Daphnia magna*Author for correspondence; E-mail: aquamehraj@gmail.com

Abstract. Daphnia carinata was cultured for 21 days using poultry excreta to fertilise the medium at the

rate of 500 ppt and maximum density of 5633.32 ± 88 Ind./L was recorded on 11
th

 day of culture in the

tanks, where, the feed was administered with 25% dosage followed by 50% dosage (1894.44 ± 9.68 Ind./L)

and 75% dosage (1103.55 ± 17.80 Ind./L) of the initial dosage (500 ppt). A 50% renewal of the medium

thrice a week proved optimal for the population development. The water analysis showed that the temperature

range of 28 ± 2 °C and pH of 6-7 was conducive for optimal growth of D. carinata.

Keywords. Daphnia carinata, chicken manure, live feed, fish farming, aquaculture
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Abstract. Heat processing and cold storage effects on vitamins B1 and B2 contents of whole and skimmed

buffalo milk were investigated. Whole and skimmed buffalo milk was heated at various temperatures

(90-140 °C) for different time periods (2-90 min). Losses in vitamins B1 and B2 occurred to various extents

depending upon the temperature and time period of heating and the storage conditions. Maximum losses

in vitamins B1 and B2 were found on heating milk at 110 °C for 90 min and 140 °C for 8 min. Maximum

losses in vitamins B1 and B2 were found to be 32.5 and 29.9% at 110 °C and 37.5 and 32.6% at 140 °C

for whole buffalo milk, 30.4 and 26.4% at 110 °C and 34.8 and 29.6% at 140 °C for skimmed buffalo milk,

respectively. Similarly, after 15 days cold storage, maximum amount of vitamins B1 and B2 was lost from

heated whole and skimmed buffalo milk. Losses in these two water soluble vitamins were comparatively

higher in case of whole buffalo milk than skimmed buffalo milk after heat treatment. However, losses in

vitamin B1 were higher than vitamin B2 contents in all samples.

Keywords: buffalo milk, vitamins B1 and B2, heat processing, cold storage

Shelf life of milk is very short which is usually extended

by heat treatment but heating causes considerable losses

of B-vitamins (B1, B2, B6 and folic acid) in buffalo and

cow's milks depending upon the severity of heat treat-

ments (Sharma and Lal, 1998; Burton, 1984; Mehriz and

Ganguli, 1980). Informations are available in the literature

about the heat treatment on vitamins of milk (Burton, 1984;

Haddad and Loewenstein, 1983; McLaughlan et al., 1981).

Severe heat treatment of skimmed cow milk (121 °C for

20 min) destroyed all the vitamins B12, about 60% of the

thiamin and vitamin B6, 70% of the ascorbic acid and

about 30% of the folate (Kilshaw et al., 1982). Losses in

vitamins C, B1 and B2 from goat and cow milk were

observed as a result of heat treatment. However, vitamins

B6, B12, thiamin and riboflavin in milk were found relatively

stable to heat treatment (Lavigne et al., 1989; Scott and

Bishop, 1986). Storage stability of nutrients including

lactose, lysine and water soluble vitamins have already

been studied in processed milk (Rehman, 2002; Sierra and

Vidal-Valverde, 2001; Lavigne et al., 1989). The present

work was undertaken to study the effect of heat processing

and cold storage on vitamins B1 and B2 contents of buffalo

milk.

Whole and skimmed buffalo milk was directly collected

from a local dairy industry, which was heated in sealed

stainless steel tubes (3.5 mL capacity) in a thermosta-

tically controlled oil bath in a temperature range of 90°

to 140 °C, with holding times ranging from 2-90 min.

After heating for a specified period, tubes were placed

in an ice bath to stop the reaction before carrying out

the analysis of vitamins B1 and B2 in heated milk.

Whole and skimmed buffalo milk heated at 90°-140 °C

for different time periods (2-90 min) was distributed

into 50 mL flask without leaving head space. These

flasks were kept refrigerated at 4.5±0.5 °C for 15 days

and analysed for vitamins B1 and B2 contents every

5 day of cold storage. Milk sample, 10.5 mL was mixed

with 1g trichloroacetic acid (TCA) in a 50 mL centrifuge

tube (30 mm diameter). The mixture was thoroughly

shaken for 1 min over a magnetic stirring plate and

then centrifuged for 10 min at 1250 g to separate the

two phases. Liquid phase was collected in 10 mL

volumetric flask and the volume was filled with 4%

TCA. This acid extract was filtered through a 0.45 mm

filter paper prior to HPLC analysis. The analysis of

vitamins was carried out on HPLC (Albala-Hurtado

et al., 1997).

Initially, vitamin B1 contents in whole and skimmed

buffalo milk were 40 and 46 µg/100 mL, respectively,

which were lost to various extends depending upon

temperature and time period of heating. After heating*Author for correspondence; E-mail: nisaalim64@yahoo.com
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Abstract. An experiment was undertaken to analyse proximate composition of Koi (Anabas testudineus),

collected from a rice field from Mymensingh, Bangladesh. Fishes were grown as a second crop along with

rice. Moisture, protein, lipid and ash percentage (%) were evaluated as 70.07±1.10, 16.97±0.82, 13.01±0.47,

0.95±12, respectively, in wet basis. When compared to previous reports, a lot of variation was observed

in the case of lipid.

Keywords: proximate composition, Anabas testudineus, paddy field, lipid

The gross content of important chemical parameters

(moisture, protein, lipid and ash) represents the proximate

composition of fish. The fish body contains moisture

(66-81%), protein (16-21%), fat (0.2-25%), mineral

(1.2-1.5%) and carbohydrate (0-0.5%) in a wide range

(Minar et al., 2012) but they may be influenced by food,

space, temperature, salinity, physical activity etc.,

(Begum et al., 2012). Waterlogged paddy field can be

used as habitat for small indigenous species (Ahmed

et al., 2012). Dugan et al. (2006); Gurung and Wagle

(2005) and Halwart and Gupta (2000), have studied

different aspects of rice cum fish farming, its diversi-

fication, intensification, productivity, profitability and

sustainability.

Studies regarding proximate composition of fish

collected from local water are available (Mazumder

et al., 2008; Naser et al., 2007), but reports of investi-

gation on nutritional composition of freshwater species

that are cultured in paddy field is still fragmentary.

Therefore, in view of these facts, present study was

designed to conduct the proximate composition of Koi

(Anabas testudineus) collected from the paddy field of

Mymensingh area, Bangladesh to find, whether it will

be helpful to fulfill the nutrient demand of human.

Samples were collected from various paddy fields of

Trishal, Mymensingh (Fig. 1) during August to November,

2012. The fishes were taken to the Fish Technology

Research Section, Institute of Food Science and Tech-

nology, Bangladesh Council of Scientific and Indus-

trial Research, Dhaka, for conducting experiment. Total

30 fishes were used in this study. The size was ranged

from 5.3-7.3 inch and weight was ranged from 50-90 g.

Moisture and ash contents of the fish were determined

by AOAC method (1990). The crude protein was

conducted by Micro- Kjeldhal method (Pearson, 1999).

*Author for correspondence; E-mail: mohajira10@yahoo.com
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First Record of Cyphonotus testaceus (Pallas, 1781)

(Coleoptera: Scarabaeidae: Melolonthinae: Melolonthini)
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Abstract. The melolonthine species Cyphonotus testaceus (Pallas, 1781) is for the first time recorded from

Pakistan. Geographic distribution of this rarely collected species is summarized. Habitus photo of the male

collected in Pakistan is presented.

Keywords: Cyphonotus testaceus, new record, melolonthini, palaearctic region, oriental region, Pakistan

Pakistani fauna of chafers belonging to the tribe

Melolonthini is still known only insufficiently. Since

there is no any comprehensive taxonomic treatment,

data about Melolonthini of Pakistan could be extracted

from few faunistic papers and/or catalogues only

(Bezdìk, 2006; Hashmi and Tashfeen, 1992; Chaudhry

et al., 1966). The striking exception is quite recent

taxonomic contribution on Melolontha of Pakistan

(Keith and Saltin, 2012).

The genus Cyphonotus Fischer von Waldheim, 1824

differs from all other Palaearctic and NW Oriental

genera of Melolonthini by the following combination

of characters: body large and stout (26-40 mm), outer

margin of protibia with three strong teeth, subapical

calcar of protibia missing in both sexes, clypeus

with widely rounded anterior angles, antennal club

4-segmented and very short in both sexes (Baraud,

1992; Medvedev, 1951). Currently, the genus

comprises only two valid species (Bezdek, 2006;

Nikolaev, 1976; Petrovitz, 1962), insufficiently known

C. bicoloratus Petrovitz, 1962 described according

to a single female from Iraq, Assur and rather widely

distributed C. testaceus (Pallas, 1781). In 2012, the

senior author discovered one male specimen of C.

testaceus in the vicinity of the village Jamaldini in

SW Pakistan representing the first record of this

chafer for Pakistan.

Material examined. Pakistan (Balochistan province):

village Jamaldini (29 °33'N 65 °59'E, 950 m a.s.l.),

district Nushki, 12. vi. 2012, leg. Shuja Jan, 1 male at

light (Fig. 1), deposited in Zubair Ahmed�s collection.

*Author for correspondence; E-mail zbrahmed36@gmail.com
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Fig. 1. Habitus photo of the male Cyphonotus

testaceus.


	Full page photo.pdf
	Biological Editorial Board (New).pdf
	Content-B(1)2014.pdf
	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf



