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Heterotic Effects in F1s and Inbreeding Depression

in F2 Hybrids of Sunflower
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Abstract. Genetically diverse female lines of sunflower were crossed with male testers to get heterotic

hybrids. Studies were carried-out during 2008-2010 at Experiment filed of Agriculture Research Institute,

Tandojam, Sindh, Pakistan. Six female lines like T-4-0319, PAC-0505, HO-I, Hysun-33, Peshawar-93 and

CMS-03 and three testers i.e., PAC-0306, PAC-64-A and SF-187 were crossed in a line ´ tester mating design,

thus 18 F1 and F2 hybrids were developed for evaluation of heterosis and inbreeding depression for days

to initial flowering, days to maturity, leaves/plant, plant height (cm), head diameter (cm), 1000-achene

weight (g), seed yield kg/ha and oil yield kg/ha. The experiment was conducted in a randomised complete

block design with four replications. The analysis of variance revealed significant differences among parents,

F1s and F2 hybrids for all the traits studied. The existence of significant genetic variability among the plant

traits is particularly useful because variations in these traits would allow further improvement in sunflower

seed yield and oil traits. The F1 hybrids HO-I ´ PAC-0306 and HO-I PA ´ C-64-A exhibited desirable negative

mid and better parent heterosis for days to initial flowering, days to maturity and plant height. These hybrids

also manifested desirable positive heterotic effects for leaves/plant, head diameter, 1000-achene�s weight,

seed yield and oil yield. Inbreeding depression for phenological, seed yield and oil traits showed that

desirable high inbreeding depression was observed in hybrids HO-I ´ P´AC-64-A, HO-I ´ PAC-0306

and HO-I ´ SF-187 for days to initial flowering, similarly T-4-0319 ´ PAC-0306, PAC-0505 ´ SF-187 and

HO-I ´ PAC-64-A explicated maximum but rewarding inbreeding depression for days to maturity. The

F2 hybrids Hysun-33 ´ SF-187 and Peshawer-93 ´ PAC-64-A may be the most desirable ones in the sense

that they recorded comparatively moderate inbreeding depression with enough number of leaves to be

productive if F2 hybrids are to be exploited for hybrid vigour. Low inbreeding depression for various traits

indicated that such hybrids some how favour the usefulness of F2 hybrids in sunflower.

Keywords: heterosis, inbreeding depression, oil traits, sunflower yield

Introduction

Breeding for yield components and the creation of new

sunflower ideotype require an increased use of wild

species of Helianthus and potential inbreds in breeding

programmes, yet hybrid superiority over male and

female inbreds is the key to successful development of

sunflower hybrids.

Plant breeders have experienced that selection for yield

components only may not necessarily be the most

efficient way to produce sunflower varieties with

improved performance. High heterotic effects for yield

and its components in sunflower being cross-pollinated

crop have been reported by many researchers (Abdullah

et al., 2010; Karasu et al., 2010; Kamati, 2009; Gowtham,

2006; Bajaj et al., 2003; Hladni et al., 2003). Most of

scientists believe that formation of heteriosis is controlled

by both nuclear and cytoplasmic determinants and their

complementary interactions of genes (Aubaidan et al.,

2014; Saeedi et al., 2014). Heterosis is defined as the

superiority of F1 hybrids over their respective mid and

better parents. The main precondition to design a model

hybrid is to identify parental lines possessing desirable

genes and recombine those genes in a way that such

genes pair-up and produce superior F1 hybrids. Hybrid

vigour remained a main driving force for the acceptance

of sunflower as oilseed crop. Reduced maturity period,

stability in performance, uniformity in stand, dwarf

plant height, more leaves/plant, bigger head size, more

seeds/head, higher 1000-achene weight, more seed yield

and oil contents, resistance to lodging, insect-pests and

diseases, all these contribute an important role in defining

optimum plant architecture of sunflower hybrids.*Author for correspondence; E-mail: j.rind58@gmail.com
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G ´ E Interaction for Growth, Yield and Quality Characters of

Strawberry (Fragaria ananassa Duch.)

under Bangladesh Conditions

M. Moshiur Rahmana*, M. Mizanur Rahmanb, M. Abdul Khaleque Mianc

and M. Ariful Islamc

aPomology Division, Horticulture Research Centre (HRC), Bangladesh Agricultural Research Institute

(BARI), Gazipur, Bangladesh
bDepartment of Horticulture, Bangabandhu Sheikh Mujibur Rahman Agricultural University (BSMRAU),

Gazipur, Bangladesh
cDepartment of Genetics and Plant Breeding, Bangabandhu Sheikh Mujibur Rahman Agricultural University

(BSMRAU), Gazipur, Bangladesh

(received November 27, 2013; revised April 2, 2014; accepted April 24, 2014)
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Abstract. A multi location trial with five promising strawberry genotypes viz., Sweet Charlie, Festival,

Camarosa, FA 008 and BARI Strawberry-1 was conducted under different sub tropical climatic conditions

of Bangladesh to study their G ´ E interaction. Location were Gazipur, Rajshahi and Chittagong during

the period from August 2009 to May 2011. Combined analysis of variance indicated significant variation

among the genotypes as well as location for almost all the characters studied. Genotype ´ environment

studies indicated different response of genotypes over locations for most of the characters suggesting

location wise environmental variation. Stability parameter revealed that a particular genotype did not

perform consistently for all the characters. The genotype Festival considered as stable for most of the

characters except days to flowering and ascorbic acid content of fruits, and considered as stable over

different locations. For this reason, the genotype �Festival� could be well thought-out and less receptive

to the environmental conditions and might be recommended for all environments. On the other hand,

environmental indices indicated that the environment of Rajshahi was found to be most favourable for

strawberry cultivation followed by that of Gazipur and Chittagong.

Keywords: G ´ E interaction, strawberry, environmental indices, adaptability, phenotypic index

Introduction

Strawberry (Fragaria ananassa Duch.) belonging to the

family Rosaceae is an exotic fruit with high market

potentiality in Bangladesh. At present, it is successfully

cultivated in Bangladesh. According to WHO, per capita

requirement of fruits in Bangladesh is 115 g but it is only

78 g, much below than minimum requirement. Most of

the fruits become unavailable in Bangladesh during

November to April. While, strawberries become on hand

in this country from October to April. Hence, strawberry

may help to increase the availability of fruits in this lean

period of the year (Ahmad and Uddin, 2012). However,

introduction of strawberry plants in a new area like

Bangladesh need significant environmental interaction

as yield stability under a wide range of environmental

condition is very important for the adaptation of a new

variety.

The yield of a crop plant is a quantitative character and

generally influenced by environmental variation (Islam

et al., 2011). An ideal variety is one that has high mean

yield but a low degree of fluctuation in performance

when grown over diverse environment (Sabaghpour

et al., 2012). Hence, testing for genotype ´ environment

interaction has become an important task in most of the

breeding programmes. The growth, yield and quality of

strawberry in response to different production sites are

genotype specific (Crespo, 2010). On the other hand,

level of stability for a particular genotype is not consistent

for all the characters (Alam et al., 1996; Mondol and

Alam, 1992). Moreover, recent studies for yield and fruit

quality suggested that the genotype specific environmental

response is very important (Carbone et al., 2009; Davik

et al., 2006). Therefore, genotypes ´ environment

interaction studies are important for selecting widely

adopted and location specific varieties. The genotype ´

environment interaction effect of a variety is partitioned

into two components, a) the linear response to environ-

mental effects and the b) deviation from the linear

response. Assessment of stability of a genotype under*Author for correspondence; E-mail: moshiur.bari@yahoo.com
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Effect of K2SO4 and KNO3 Foliar Application on Wheat Growth

Muhammad Arshadullah*, Arshad Ali, Syed Isthiaq Hyder, Imdad Ali Mahmood and

Badar-uz-Zaman

Land Resource Research Institute, National Agricultural Research Centre, Park Road,

Islamabad-45500, Pakistan

(received December 30, 2013; revised October 20, 2014; accepted October 22, 2014)

Introduction

Wheat (Triticum aestivum L.) is the principal food crop

of Pakistan. It is not only a staple food grain for human

in Pakistan but its straw and by products of flour milling

and industries are important sources of feed for livestock

(GOP, 2012-13). The fast growing population of our

country makes it imperative to enhance wheat production

accordingly. Wheat is cultivated on an area of 8693 thousand

hectares with a total production of 25,286 thousand tonnes

during year 2012-13 (GOP, 2012-13). A majority of

Pakistani soils are calcareous in nature with pH greater

than 8.5 that affects K availability (Ali et al., 2005b). The

major fraction of potash fertiliser directly applied to soil

gets fixed by the clay fraction and becomes unavailable

to crop plants (Ali et al., 2007; 2005a). Further, the price

of K fertilisers is getting higher day by day and becoming

unaffordable to farmers (NFDC, 2005). The application

of balanced fertilisers is one of the most important factors

for increasing crop yields. In wheat cultivation, the farmers

are bestowing much attention only to N fertilisation and

very often P and K application are partially or completely

ignored. This practice of imbalance and inadequate fertiliser

application affects the soil productivity in general (Cassman

et al., 1996). The practice of correct dose and timely appli-

cation of nutrients plays an important role in efficient use

of fertilisers as well. Nutrient management practices

determine the sustainability of the most intensively cropped

system (Flinn and De Datta, 1984). Potassium utilisation

by plants through foliar application is well recognised and

is being practiced in agricultural advanced countries

(Fernandez and Eichert, 2009). Foliar applied fertilisers

often show a better efficacy which may help to reduce the

required dose. Therefore, this study was planned to compare

different concentrations of K2SO4 and KNO3 for foliar

application to obtain optimum wheat yield under different

wheat planting techniques.

Materials and Methods

A field experiment was conducted to investigate the effect

of foliar application of K (2 and 4% KNO3, 2 and 4%

K2SO4, 2% KNO3 + 2% K2SO4, 4% KNO3 + 2% K2SO4,

2% KNO3 + 4% K2SO3 ,4% KNO3 + 4% K2SO4) on

growth of wheat variety (cv Watan) direct seeded on ridges

with Rabi drill at SSRI farm, Pindi Bhattian during

Rabi season, 2007. Treatments were assigned using

randomised complete block design (RCBD) with three

replications. The treatments planned for this study were

a control which received 70 kg K/ha (soil applied as

K2SO4), 2% KNO3 (7.6 g K /L) foliar spray at 30 and 50

days after sowing (DAS) i.e 5 kg K/ha using volume of*Author for correspondence; E-mail: arshadullah1965@gmail.com

Abstract. A field experiment was conducted to investigate the effect of different concentrations of K2SO4

and KNO3 foliar application (2 and 4%) on the growth of wheat (cv. Watan) at Soil Salinity Research

Institute (SSRI) farm, Pindi Bhattian, Punjab, Pakistan during Rabi season, 2007. Treatments were: soil

application K2SO4 , KNO3, 2 and 4% K2SO4, 2% KNO3 + 2% K2SO4, 4% KNO3 +2% K2SO4, 2% KNO3 +

4% K2SO4 ,4% KNO3+4% K2SO4 . Treatments were assigned using randomised complete block design

with three replications. The crop was harvested at maturity, data on tillering, plant height, spike length,

number of grains/spike, 1000-grain weight, straw and wheat yields were recorded. Tillering, number of

grains/spike, 1000-grain weight and wheat yield significantly (P £ 0.05) increased by different levels of

doses. 2% K2SO4 and 4% K2SO4 improved the tillering capacity of wheat compared with the control. The

combination of 2% KNO3 + 4% K2SO4 attained the highest grain yield (2825 kg/ha) which was statistically

at par with 2% K2SO4 (2795 kg/ha). The lowest grain yield (2129 kg/ha) was received by the control (soil

applied K2SO4). Grain yield after spraying was up to 31% higher than in the control.

Keywords: foliar application, K2SO4, KNO3, Triticum aestivum, soil salinity

Pak. j. sci. ind. res. Ser. B: biol. sci. 2015 58 (1) 19-22
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Screening of Penicillium Species and Optimisation of Culture

Conditions for the Production of Ergot Alkaloids Using

Surface Culture Fermentation Process

Memuna Ghafoor Shahida* and Muhammad Nadeemb

aDepartment of Botany, GC University, Lahore, Pakistan
bFood and Biotechnology Research Center, PCSIR Laboratories Complex, Roomi Road, Lahore, Pakistan

(received January 15, 2014; revised November 5, 2014; accepted December 8, 2014)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2015 58 (1) 23-29

Abstract. The present study deals with the screening of fungal species and suitable fermentation medium

for the production of ergot alkaloids. Various species of genus Penicillium were grown on different

fermentation media by employing surface culture fermentation technique to achieve the most suitable

medium and the best Penicillium sp. The results showed that medium M5 gave maximum yield with

Penicillium commune. Different culture conditions such as effect of different carbon and nitrogen sources,

their concentration levels, different pH values and sizes of inoculum on the production of ergot alkaloids

were also studied to improve the yield. Maximum production of ergot alkaloids (4.32 mg/L) was achieved

with 15 mL spore suspension at pH 5 in fermentation medium containing 35% (w/v) sucrose. All these

results indicate that culture conditions are very much crucial to improve the yield of ergot alkaloids

produced by Penicillium commune through surface culture process.

Keywords: ergot alkaloids, Penicillium commune, culture parameters, surface culture fermentation

technique

Introduction

Ergot alkaloids are tryptophan derived secondary

metabolites with appreciably toxicological and pharma-

cological applications. They have been identified in

different species of fungi of Ascomycota and in many

families of higher plants (Peter and Shu-Ming, 2013).

The toxicity of ergot alkaloids make them pharma-

cologically very useful. All classes of ergot alkaloids

have been used in formulating different medicines to

cure various diseases e.g., migraine and to reduce post

partum bleedings (Moussa, 2003). Many of the ergot

alkaloids have also been used in the induction of labour

contractions and for the inhibition of lactation. It can

also terminate pregnancy and inhibition of mammary

tumors (Fleiger et al., 1997; Masurekar, 1991; Floss

et al., 1973).

Previously, only the members of family Clavicipitaceae

(Hypocreales) (Genus: Claviceps) were used in the syn-

thesis of ergot alkaloids. Other than genus Claviceps,

genus Balansia was also used for biosynthesis of these

alkaloids. Researchers are now focusing their attention

to other members of class Ascomycetes e.g., species of

genus Penicillium (P. aurantiovirens, P. chermisinum,

P. ciricavirde, P. sizovae, P. roquefortii, P. corylophyllum,

P. kapuscinkii, P. regulosum and P. concavoruglosum)

(Kozlovsky et al., 2013; Flieger et al., 1997; Hong and

Robbers, 1985; Rao et al., 1977). Aspergillus fumigatus

and Penicillium commune of the order Eurotiales are

also capable of producing ergot alkaloid (Katy et al.,

2013; Wallwey and Li, 2011; Panaccione, 2010).

The ergot alkaloids profile of Hypocreales is quite

different from Eurotiales (Penicillium and Aspergillus

species) (Panaccione, 2010; Lorenz et al., 2009).

Clavicipitaceae often have ergot alkaloids profiles

including clavine alkaloids, simple amides of lysergic

acid and ergopeptine alkaloids. Members of Eurotiales

are also capable of producing clavine alkaloids but

festucaclavine, pyroclavine and fumigaclavines A, B

and C alkaloids are produced by Penicillium and

Aspergillus species only (Wallwey and Li, 2011). A wide

range of ergot alkaloids are being used in pharma-

ceuticals which has made research very interesting on

these species and a strong need has been felt to explore

new species capable of producing significant compounds.

The present study was focused on the screening for the

best fungal strain and the optimisation of culture con-

ditions for enhanced production of ergot alkaloids using

surface culture fermentation process. The presence of
*Author for correspondence;

E-mail: memunaghafoorshahid@gmail.com
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Turkey-Hen Amino Acid Composition of Brain and Eyes

Emmanuel Ilesanmi Adeyeye
Department of Chemistry (Analytical Unit), Ekiti State University, PMB 5363, Ado-Ekiti, Nigeria

(received February 11, 2014; revised June 19, 2014; accepted August 29, 2014)

Pak. j. sci. ind. res. Ser. B: biol. sci. 2015 58 (1) 30-39

Abstract. The amino acids composition of the brain and eyes of the mature Turkey-hen (Meleagris gallopavo L.),

were determined on dry weight basis. Total essential amino acids ranged from 35.1-36.0 g/100 g as 49.5-

49.8% of the total amino acids. The amino acid score showed that lysine ranged from 0.76-0.91 (on whole

hen�s egg comparison), 0.85-1.03 (on provisional essential amino acid scoring pattern), and 0.81-0.98 (on

suggested requirement of the essential amino acid of a preschool child). The predicted protein efficiency

ratio was 1.94-2.41, whilst essential amino acid index range was 1.06-1.08 and the calculated isoelectric

point range was 3.97-4.18. The correlation coefficient (rxy) was positively high and significant at r = 0.01

for the total amino acids, amino acid scores (on the whole hen�s egg comparisons made) and the isoelectric

point. On the whole, the eyes were better in 12/18 or 66.7% parameters of the amino acids than the brain

of Turkey-Hen.

Keywords: amino acids, brain, eyes, turkey-hen

Introduction

Turkey with reference to birds, was originally a prefix

to the terms cock, hen and poult (a young bird), but

now stands on its own and denotes the species Meleagris

gallopavo. Native to North America, these birds are

now farmed and used for table poultry around the globe

(Schorger, 1966).

The nomenclature of Turkey in modern European

languages and scientific Latin, reflects confusion about

the origin and nature of the bird on their arrival from

the new world. They were confused in European minds

with guinea-fowl, and probably peacocks too. Linnaeus

used Meleagris, the Roman name for guinea-fowl, when

naming the genus to which turkeys belong. Europeans

called turkeys by names reflecting a supposed eastern

origin, including coq d�Inde (cock of India), later corrup-

ted to dinde or dindon in French. The English, who may

have had their first birds through the agency of the

Levant or Turkey merchants, settled on Turkey-cock

(Davidson, 1999).

In their natural state they live in flocks, roosting in

swampy areas and feeding on woodland berries and

seeds. They are awkward in flight but run fast. It is

thought to have been domesticated late in the 2nd

millennium BC, somewhere, in Central America. By

the time of the Spanish conquest, it was reared as a

table bird and eaten by royalty. The earliest full descrip-

tion of turkeys in the new world was given by Shagún

(1590) who recommended the meat of the hen as fat

and savoury, and recorded several modes of preparation,

including in TAMALES (Davidson, 1999).

Due to the emphasis placed on the nutritive value of

food by consumers, a great need exists for information

on the nutritional qualities of Turkey meat. Some work

has been reported on different organs analyses of the

Turkey-hen. Adeyeye and Ayejuyo (2007) reported on

the proximate, amino acid and mineral composition of

Turkey-hen muscle and skin; effect of salts on the food

properties of Turkey-hen (Meleagris gallopavo L.) muscle

flour (Adeyeye, 2011a); comparative study on the

characteristics of egg shells of some bird species

(including turkey) (Adeyeye, 2009a); determination of

amino acids profiles of the organ meats of the Turkey-

hen (Adeyeye, 2012) and the comparison of the amino

acids profiles of whole eggs of duck, francolin and

Turkey consumed in Nigeria (Adeyeye, 2013). In this

part of the world, the head of the Turkey is usually

reserved and given to the preschool child (2-5 years old)

for consumption after cooking. The present study was

therefore, undertaken in attempt to gain some information

on the amino acid of the head organs (brain and eyes) of

Turkey-hen. The Turkey sample used was the white

plumage Turkey-hen bird.

Materials and Methods

Preparation of samples. Prior to butchering, food was

withheld for a day to help ensure the digestive system

was empty. Head was held on the stump and the Turkey

head removed with an axe. At the end of bleeding, the

Turkey was plucked. When all the feathers had beenE-mail: eiadeyeye@yahoo.com

30



Effects on Physicochemical Characteristics of Yoghurt and
Ice Cream with Fatty Acid Modification and Cholesterol Removal

Muhammad Nadeema*, Rahman Ullaha, Muhammad Imranb and Atta Muhammad Arifa

aDepartment of Dairy Technology, University of Veterinary and Animal Sciences, Lahore, Pakistan
bDepartment of Food Science, Nutrition & Home Economics, Institute of Home and Food Sciences,

Faculty of Science and Technology, Govt. College University, Faisalabad, Pakistan

(received June 3, 2014; revised January 20, 2015; accepted January 30, 2015)

Introduction

Among all the known sources of dietary fats and oils, milk

fat is regarded as the greatest source of potentially harmful

atherogenic fatty acid. Milk fat is characterised with 3-5%

unsaturated fatty acids, this usually does not have favourable

impact (Mihailova, 2006). The concentration of atherogenic

fatty acids can be significantly decreased; similarly, the

concentration of beneficial unsaturated fatty acids can be

considerably enhanced in milk and milk products (Sacks

and Katan, 2002). The increased prevalence of hypertension

and cardiovascular diseases has led the American people

to side-step the milk and dairy products (Hansel et al.,

2007). The American Heart Association guidelines (AHA,

2004) also direct the consumers to decrease the intake of

atherogenic fatty acids. The correlation between cardio-

vascular disease and saturated fatty acids was discovered

in 1970s, the medium chain fatty acids of milk fat (myrisitic,

lauric and palmitic acid) has been correlated with

hypercholesterolemia, which is regarded as a potential risk

for cardiovascular disease (Honda et al., 2007; Jensen,

2002). In such a situation, milk and dairy products becomes

the first choice of criticism by the medical professionals.

Milk and dairy products with modified fatty acid

composition have a lower atherogenic index (Poppitt

et al., 2002). The popularity of dairy products can be

resumed through the development of functional dairy

products with lower atherogenic index and dietary

cholesterol.

Studies evidenced that, the concentration of unsaturated

fatty acids in milk can be efficiently increased through the

manipulation of bovine feed with no effect on cholesterol

(AbuGhazelah and Holmes, 2009). The research work has

revealed that reduction of cholesterol from milk and milk

products was most proficiently achieved by b-cyclodextrin

(Alonso et al., 2009; Kwak et al., 2002). Yoghurt is one

of the main sources of useful lactic acid bacteria, essential

fatty acids, amino acids, minerals and several bio-active

compounds. The customer�s perception about ice cream

is shifting and evading tendency has been reflected

(Marshall et al., 2003). Several studies have been performed

on the reduction of saturated fatty acids and cholesterol

from milk and dairy products, however, the combined

effects of fatty acid modification and cholesterol removal

on physicochemical characteristics of yoghurt and ice

cream has not been reported previously.

This study was aimed to investigate the effects of fatty

acid modification and cholesterol removal on physical

and chemical characteristics of yoghurt and ice cream

prepared by milk.*Author for correspondence; E-mail: sheikhnadeem@live.com

Abstract. This study investigated the effect of fatty acid modification and cholesterol removal on physico-

chemical characteristics of yoghurt and ice cream. Fatty acid profile of milk fat was modified by feeding

calcium salts of soybean oil fatty acids to cows and cholesterol was removed by b-cyclodextrin.

b-cyclodextrin removed 76% and 60% cholesterol from yoghurt and ice cream. Modification of fatty acid

composition did not have a significant effect on a-tocopherol content; while b-cyclodextrin treated milk

had substantially lower a-tocopherol content. The concentration of a-tocopherol in control and b-cyclodextrin

treated yoghurt was 45.62, 32.73 mg/g and 210.34, 185.56 mg/g for ice cream, respectively. Fatty acid

modification and cholesterol removal significantly decreased the overrun in ice cream (P<0.05), with no

effect on sensory characteristics of yoghurt and ice cream. These results evidenced that milk with higher

content of unsaturated fatty acids and low cholesterol can be used in the formulation of yoghurt and ice

cream with improved health benefits and suitable sensory features.

Keywords: b-cyclodextrin, yoghurt, ice cream, fatty acid, a-tocopherol
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Introduction

Crop growing is dependent on an adequate water supply

of usable quality. Water quality assessment through analysis

is pre requisite for its better utilisation by crops because

it is essential for the maintenance of turbidity, absorption

of nutrients and metabolic processes of plants. Direct use

of unfit irrigation water not only causes severe salinity/

sodicity problems in soil but also depress plant growth to

alarming level depending upon the extent of dissolved

salts. Water quality concerns remain neglected because

plentiful good quality water supplies were readily available.

Now, this situation is changing in many areas thus lower

quality and less desirable sources are available. 50-60%

of discharge of existing wells is brakish in nature (Ashfaq

et al., 2009) that requires interventions for sustainable land

use (Hannan et al., 2010). There must be sound planning

to ensure that the quality of water available is put to the

best use. Conceptually, water quality refers to certain

physical, chemical and biological characteristics of a water

supply that will influence its suitability for a specific use,

i.e., how well the quality meets the needs of the user. Some

other common quality characteristics considered are

electrical conductivity (EC), sodium adsorption ratio (SAR)

and residual sodium carbonate (RSC) (Waheed et al.,

2010). Poor quality water can be responsible for slow

growth, poor aesthetic quality of crop and in some cases

can result in the gradual death of plants. The scarcity of

good quality surface water is becoming more acute day

by day therefore, one has to rely on irrigation through tube

wells. Thus irrigation through tube wells has advantage

over rainfall of being under control with respect to time

and amount of application. Water quality should be tested

to ensure that it is acceptible for plant growth and to

minimise the risk of discharging pollutants to surface or

ground water. According to Rizwan et al. (2003) out of

96 water samples, 71% were fit, 9% were marginally fit

and 20% were found unfit for irrigation in Rawalpindi

district. Even a personal preference such as taste is a simple

evaluation of acceptability (Ayers and Westcot, 1994).

Attock district area, Pakistan has gentle to steep topography

with deep water table (15 m) in north east (Tehsil Hazro)

to very deep (120 m) in south west (Tehsils Jand and

Pindigheb). In district Attock major crops grown are wheat,

gram, ground nut and high value crops (grapes, citrus) for

which quality water irrigation is pre-requsite. Crops

cultivation in the entire district depends on rainfall. The

rainfall pattern is not uniform almost 60-70 % rainfall

occurs in months of mid June to mid September. In some

areas precipitation is too low, therefore, additional irrigation

is required for the optimum yield of the crop especially

wheat. The major source of irrigation in the Attock distrct

is underground water in the form of dug well and turbines*Author for correspondence; E-mail: soilscientist2002@gmail.com

Abstract. Water samples (total 277) were collected during previous three years (2008-09 to 2010-11)

from all tehsils of Attock district, Pakistan, used for irrigation purpose. Regarding sources of irrigation,

122 samples were collected from bores (turbine operated), 97 from wells, 19 from nullahs and 39 from

dams. The analysis data showed that 120 samples (43%) were fit, 35 samples (13%) were marginally fit,

while 122 samples (44%) were unfit. As regards minimum and maximum range, it varied in EC from 0.05

to 8.1 dS/m, calcium plus magnesium from 0.6 to 70 meq/L, sodium from zero to 40.6 meq/L, carbonates

from zero to 0.04 meq/L, bicarbonates from 0.5 to 15 meq/L, chlorides from 0.2 to 70 meq/L, sodium

adsorption ratio from zero to 49.85 and residual sodium carbonate from zero to 13 meq/L. Recommendations

for wise and judicious use of marginally fit to unfit irrigation water were imparted to the farmers for raising

different arable, fruit and vegetable crops.

Keywords: irrigation water, cations, anions, dissolved salts
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Abstract. The study was planned to assess the nitrogen status of apple orchards around Quetta valley,

Pakistan, through soil and plant analysis. Two hundred and forty soil samples were collected from 40

different locations of 05 orchards at 0-15, 15-30, 30-45, 45-60, 60- 75 and 75-90 cm depths. The soil

samples were analysed for total nitrogen by Kjeldhal�s method. At the same time forty apple trees were

selected for leaves samples and analysed for the total nitrogen content. Total nitrogen content in soil

showed a sizeable variation ranging from 0.009 to 0.148%. Whereby, plant analysis registered minimum

nitrogen content 1.06% and the maximum nitrogen content were 3.14% in apple plant leaves which

confirms a great deficiency of nitrogen in apple orchards of Quetta valley.

Keywords: apple orchard, nitrogen content, fruit yield

Establishment of proper nutrient balance in the soil can well

alleviate many deficiencies. Nitrogen is one of the major

plant nutrients required by plants in large quantities, necessary

for many tree functions, including growth, fruit bud formation,

fruit set and fruit size. Its important role for growth and

composition of fruit has been studied by many earlier

researchers (Iqbal et al., 2012, Sugar et al., 1992, Lernaire

et al., 1990; Samuel et al., 1985; Wild and Jones, 1972). The

soils of Quetta valley, Pakistan are mostly calcareous and

their major crops are deciduous fruits among which apple

is the most important throughout Baluchistan. The apple

orchards are mostly found in Quetta, Ziarat, Pishin, Mustung

and Kalat districts. These orchards produce quality fruits

which are consumed not only in local market but also exported

to several other countries, but yield and quality are decreasing

year after year. This may be due to some nutritional upsets

in the soils. Hence, analysis of soil and plants from apple

orchard was carried out to investigate the status of nitrogen

in apple orchard to address the decreasing trend of yield and

quality of apple in Quetta valley.

Apple orchards namely: Dr. Farm, Deciduous Fruit

Development Centre (DFDC), Agriculture Research Institute

(ARI), Balochistan Agriculture College (BAC) and Haji

Sangeen Khan Garden (HSK) from Quetta, Balochistan

were assessed for nitrogen status. The soil samples were

collected from 40 different locations of 05 orchards in

Quetta valley. At each location samples were taken from

06 depths i.e. 0-15, 15-30, 30-45, 45-60, 60-75, and 75-

90 cm. The samples were air dried in the laboratory, ground

with wooden mortar and passed through 2 mm nylon sieve,

finally packed in the polythene bags and labeled for

conducting analysis. Separate sampling was done from

two varieties of apple, i.e. red delicious (T.K) and golden

delicious (S.K). Nitrogen (%) in soil was determined by

Kjeldahl, s method (Kanwar and Chopra, 1959).

The 18-20 mid shoot leaves were taken randomly from

each orchard washed with distilled water, initially air

dried and then dried in the oven at 72 ºC for 48 h, the

dried samples were ground sieved through 2 mm mesh

and stored in bottles. To record the nutrients, 0.5 mg of

plant samples were taken in100 mL flask, 10 mL

concentrated HNO3 was added and kept over night and

then 4 mL of concentrated HCl was added. These samples

were digested using a hot plate, the samples were filtered

in 100 mL volumetric flask and the volume was made

up to the mark with distilled water (Black, 1965). Total

nitrogen (%) in plant was determined by Kjeldhal,s

method (Kanwar and Chopra, 1959).

The data regarding total nitrogen content in soil at different

depths are shown in (Table 1). The lowest and highest

values for nitrogen content were 0.025 - 0.099, 0.034 -

0.148, 0.16 - 0.057, 0.022 - 0.064, 0.009 - 0.064, and 0.009

- 0.044% at 0 - 15, 15 - 30, 30 - 45, 45 - 60, 60 - 75 and

75 - 90 cm depths, respectively. The mean value of all the

depths was 0.070, 0.060, 0.034, 0.042, 0.027, and 0.021%,
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Abstract. Ten different lines including one approved variety and one susceptible check were tested against

brown spot disease of rice under low water application conditions. The disease data were recorded on

1-9 rating scale. The results revealed highly significant differences among various rice genotypes against

disease reaction ranging from highly resistant to highly susceptible in different genotypes. Three lines

remained highly resistant, four resistant and two moderately resistant under rainfed conditions.

Keywords: Oryza sativa L, Bipolaris oryzae, rice genotypes

Plant diseases are the major yield reducing agents in rice

therefore, exploitation of genetic resistant is the most

effective and economical way to control the rice disease

(Mew, 1991). The farmers had only believed on resistant

varieties in Philippine and Indonesia during epidemics

of brown spot disease on rice in 1970s and 1980s (Patil

et al., 2010). Among various diseases, the brown spot

of rice is one of the major problems caused by fungus

Cochliobolus miyabeanus and it become more harsh

under dry conditions, whereas, its effect is not too severe

in flood irrigated conditions (Yaqoob et al., 2011).  Yield

losses (60 to 100%) in rice were caused to widely grown

cultivars Punshi and KD-2-6-3 due to sudden spread of

Pyricularia oryzae disease that have been influenced

due to dry spell (Singh, 1987).

The only way to overcome disease is development of

resistant lines through screening under high disease

pressure. Bacterial blight, blight resistant genes and rice

yield losses due to this disease in irrigated and dry

conditions have been studied earlier by many researchers.

(Ghazanfar et al., 2009; Mohanta et al., 2003; Azzam and

Chancellor, 2002; Chen, et al., 2002; Khush and Virk,

2002; Shanti, et al., 2001. Mekwatanakarn, et al., 2000;

Bonman et al., 1991; Datnoff et al., 1991; Fomba and

Singh 1990).

The experiment was conducted at National Agricultural

Research Centre, Islamabad, Pakistan during 2011. Ten

diversified varieties/lines of rice were involved to identify

the source of resistance against brown spot disease. The

experiment was laid out in randomised complete block

design with three replications. The crop was sown directly

without raising proper nursery. Each genotype was planted

in eight rows plot measuring 5 m in length. Row to row

and plant to plant spacing was kept at 20 cm. The crop

was maintained under low water (rainfed) conditions. A

high yielding well adopted rice variety KSK-133 and a

susceptible check (IR-83140-B-28-B) were also included

in this experiment. To establish a good crop stand, the

crop was however, kept under well watered conditions

during early growth for a period of 30 days. After one

month the crop was given light irrigation, only to keep

the soil wet and the irrigation was suspended during rainy

days. The disease data were recorded at panicle completion

stage on 1-9 rating scale. The data were analysed through

computer�s software MSTAT-C for analysis of variance

and significant means were further compared through

LSD at 0.5% level of probability (Steel and Terrie, 1997).

The results of analysis of variance revealed highly

significant variability among rice genotypes in reaction

to brown spot disease and days to maturity. The mean

values regarding disease reaction data given in Table 1,

reveal that various rice lines have shown differential

response to brown spot disease. The disease ranged

from highly resistant (score 1) to highly susceptible

(score 9). Out of the 10, three lines namely, HUA 564,

SACG 4 and JH-15-1-1-1 scored 1 and remained highly

resistant against brown spot under rainfed conditions.

In our studies, the late lines HUA 564 did not show any

disease symptoms and therefore, rated highly resistant

(Table 1). This behaviour of HUA 564 may or may not
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