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Abstract

The effect of Ethyl-methane Sulphonate (EMS) on seed germination and seedling characters of
broad beans (Vicia faba L.) was analyzed in this investigation. The seeds were soaked in different
percentages and durations of (EMS), then after sowing were irrigated with a range of NaCl
concentration. The effect of EMS was observed based on the seed germination (%), and seedling
characters such as: total fresh weight, root fresh weight and root length.

Germination percentage generally decreases while concentrations of NaCl increases, however the
interaction effect of EMS clearly appeared on concentration 6000 ppm NaCl, which positively
increased the germination from 40% in absence of EMS to 60%, when 0.5 or 1% EMS were used.
24 hours soaking in EMS decreased the fresh weight from 33.36 to 13.55 gm per plant, in addition
to the decrease of the root length from 22.0cm to 14.2cm per plant. The root nodulation of broad
bean is not affected during the increase of NaCl, possibly due to the interactional effect of
mutagenesis agent.

Key Words: Broad bean, EMS and NaCl.
Introduction

Vicia faba (2n=12) of family Fabaceae, commonly known as Broad bean, is an important
pulse crop used as vegetable, silage, forage and stock feed. Faba bean is used green or
dried, fresh or canned; it is commonly known as breakfast food in the Middle East,
Mediterranean region, China and Ethiopia (Bhat er al., 2007). The pulse crops can
improve soil fertility by fixing atmospheric nitrogen and increasing inorganic matter of
the soil by adding leaves and other plant parts (Bond et al., 1985). The salinity of
irrigation water as a cause of yield reduction has been the subject of many investigations,
the lower the salinity, the better the growth expressed by many parameters such as
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2 Elmeer et al.

development of leaf area and dry matter (Katerji et al., 2002). The yield depression of
broad bean confirms the low salt tolerance of broad beans (Katerji ez al., 2002).

Since genotype of Vicia faba is homozygous, because of self pollination, therefore,
there is need for its further improvement which can be done by creating additional
variability in its genotype by mutation breeding. Inducing mutations serve as a
complementary approach in genetic improvement of crops (Joshi et al., 2011).
Mutation induction programs in different field crops reported numerous successful
achievements in developing many induced mutants to new cultivars in different
countries (Micke, 1983; Micke, 1988). Statistical reports of The International Agency
of Atomic Energy (IAEA), mentioned that more than 30 legume cultivars had been
developed from induced mutants either by gamma rays or and chemical mutagens
(Micke, 1988). Many researchers have compared the mutagenic efficiencies of
different mutagens on different crops. Their results seem to be entirely specific for
particular species and even varieties. While many researchers like Dhanayanth and
Reddy (2000) and Bhat ef al., (2005) found chemical mutagens to be more effective
than physical ones, many others like Tarar and Dnyansagar (1980), Zeerak (1991)
found the reverse case.

Various physical and chemical mutagens agents are used to induce favorable
mutations at high frequency in plants (Goyal and Khan 2010), Among the chemical
mutagens, ethyl methane sulphonate EMS (Kozgar et al., 2011) has been widely used
for introducing variability in higher plants

Ethyl methane sulfonate (EMS), is the most commonly used chemical mutagen in
plants, its produces random mutations in genetic material by nucleotide substitution;
particularly by guanine alkylation. This typically produces only point mutations. It
can induce mutations at a rate of 5x10™* to 5x107> per gene without substantial
killing. However, the use of mutagenic alkylating agents, especially EMS, has
become a standard approach for mutagenesis that has been successfully used in the
classic forward genetic screens that have defined the field of developmental genetics,
as well as in many alternative screening schemes that have since been developed
(Bokel, 2008). The ethyl group of EMS reacts with guanine in DNA, forming the
abnormal base O-6-ethylguanine. During DNA replication, DNA polymerases that
catalyze the process frequently place thymine, instead of cytosine, opposite O-6-
ethylguanine. Following subsequent rounds of replication, the original G:C base
pair can become an A:T pair (a transition mutation). This changes the genetic
information (Bhat et al., 2007).

The present investigation aimed to determine the tolerance of Vicia faba to NaCl
conditions in germination and other growth stages, attempt to obtain mutations through
the EMS agents and identify its effect on different growth stages of Vicia faba.
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Materials and Methods

The experiment was conducted at the Faculty of Agriculture, University of Benghazi, in
the season of 2013/2014. 180 seeds of broad beans (Vicia faba L.), were soaked in 4
EMS solutions (0. 0.1, 0.5 and 1%) twice (1 and 24 hours), then sowed in plastic bags
containing 1:1:1 peat, sand and clay soil. The 180 bags divided in four groups were
irrigated with (0.3000, 6000 and 9000 ppm) of NaCl solution.

The experiment consisted of factorial arrangements of treatments (NaCl concentrations at
four levels, EMS concentrations at four levels and time of EMS soaking at two levels) in
a completely random design. Five replicates were assigned per treatment. Data was
analyzed using the Statistical Analysis System, general linear model (GLM procedure,
SAS Institute Inc., 2004) and means were evaluated by least significant difference (LSD).
The response was assessed in the germination stage and in the end of the experiment
which consists of total fresh weight, total dry weight, shoots length, shoots weight, roots
length and roots weight.

Results and Discussion

The percent of germination in absence of NaCl was decreased from 80% and 90% to
40% due to the increase of EMS concentrations from 0 and 0.1% to 1% respectively
(Table 1), which indicate the considerable effect of EMS on germination. Reduction in
seed germination in mutagenic treatments, as explained, due to delay or inhibition in
physiological and biological processes necessary for seed germination which include
enzyme activity (Chrispeeds and Vaener, 1976), hormonal imbalance (Ananthaswamy
et al., 1971) and inhibition of mitotic process (Sato and Gaul, 1967). Germination
percentage generally decreased with increasing concentrations of EMS and it was also
reported in sesame by Ganesan (1998) and in Okra by Kumar and Mishra (2004).

Reduction in germination percentage might be due to an increase in the production of
active radicals responsible for seedling survival (Lethality) and increasing concentration
of EMS immediately damaged the physiological activities of seeds (Anbarasan and
Rajendran, 2013), The reduction in germination percentage might have been also due to
the effect of mutagen on meristematic tissues of the seed. The mutagenic treatments
also delayed the germination process (Kumar and Yadav, 2010).

The interaction effect of EMS was clearly apparent in the concentration 6000 ppm
NaCl, which positively increased the germination from 40% in absence of EMS to
60%, when 0.5 or 1% EMS used, however the raise in seeds germination wasn’t
significant according to LSD means separation. Lima et al., (2015) report a mutant with
enhanced water stress tolerance, identified from the EMS induced mutant population of
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rice, it showed enhanced germination and increased maximum root length without
increase in its root weight, root volume and total root number on crown.

Table (1) show that with increasing NaCl concentration in absence of EMS, the seed
germination decreased from 80% in control treatment to 20% at 9000 ppm of NaCl,
which was usually due to salinity effect on germination, Shokohifard et al., (1989),
have reported that salinity stress negatively affected seed germination, either
osmotically through reduced water absorption or ionically through the accumulation of
sodium and chloride causing an imbalance in nutrient uptake and toxicity effect.
Germination and seedling growth are reduced in saline soils with varying responses for
species and cultivars (Bliss ef al., 1986).

Interaction between high concentrations of NaCl 9000 ppm and high concentration of
EMS 0.5 and 1% guide to no seeds germinated. According to Lal (1985) and Almansouri
et al., (2001) seed germination is usually the most critical stage in seedling establishment.
Pulses in general are sensitive and have inadequate control over ion uptake, which leads
to high internal salt concentrations and results in plant injury when exposed to high
salinity. Talebi et al., (2012) also observed decrease in germination, seedling height, root
length and emergence under field conditions of M1 generation of Malaysian rice as
concentration of applied EMS increased.

The data of total fresh weight in (Figure 1) show a significant difference between the
interaction of EMS concentration and the duration of soaking, one hour soaking in 0,
0.1, 0.5 and 1% EMS gave 24.88, 26.79, 23.55 and 24.32 gm per plants, which had no
significant differences on total fresh weight according to statistical analysis, however
24 hours soaking made a significant difference which decreased the fresh weight from
33.36 and 32 gm per plant in 0 and 0.1% EMS to 13.55 and 16.84 gm per plant in 0.5
and 1% EMS. Akhtar (2014) observed that by increasing dose of EMS shows lethal
effect and morphological parameters such as plant height, number of leaves, leaf area,
and relative water contents of leaves reduced significantly. But lower doses of EMS and
Gamma radiation improve thermo tolerance capacity significantly.

Roots fresh weight as in (Figure 2) beehives as a total fresh weight which decreased
from 19.80 and 19.48gm per plant in 0 and 0.1% EMS to 7.23 and 7.97 gm per plant

Table 1. Effect of NaCl and EMS concentrations on the germination % of Vica fab

EMS Concentration % NaCl Concentration ppm

0 3000 6000 9000
0 80™" 80 40% 20%
0.1 90° 504 504 0°
0. 5 5 Obcd 5 Obcd 60abc Oe
1 40<:d 3Ocde 60abc Oe

*Separation of means by LSD test at the 5% level and means with the same letter are not significantly different.

(2016)dsY1 22211 ¢y DN 5 aal gl Alaall caglall Hlidal) Alas



Investigation of EMS effect on Vicia faba seed germination and seedling growth

under saline condition 5
40
35
En H
= 30 Soaking
= time/hour
L0 25 4
4 -
20
Z b
g \T —-—24
& 15
£ 10 +
=
5
0 T T r )
0 0.1 0.5 1
EMS %

Figure 1. Effect of EMS concentrations and soaking time on the Total fresh weight of vica faba
*Separation of means by LSD test at the 5% level and means with the same letter are not significantly different.
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Figure 2. Effect of EMS concentrations and soaking time on Roots fresh weight of vica faba
*Separation of means by LSD test at the 5% level and means with the same letter are not significantly different.
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Roots fresh weight as in (Figure 2) beehives as a total fresh weight which decreased
from 19.80 and 19.48gm per plant in 0 and 0.1% EMS to 7.23 and 7.97 gm per plant
in 0.5 and 1% EMS. Kumar and. Yadav (2010) concluded that the mutagenic
effectiveness increased with the increase in the dose/treatment of EMS, verifying the
effects of EMS on germination, plant height, seed yield and its correlation with
meiotic behavior.

High doses of EMS are inhibit the growth of chilli morphological parameters such as
(taproot length, longest lateral root length and lateral roots number) due to genotoxic
effects (Sri Devi and Mullainathan, 2011), also observed Stickiness, precocious
movements, chromosomal bridge, micronucleus and others chromosomal aberrations
in chilli root tip cells were treated with various concentration of EMS. Kleinhofs et
al., (1978) reported a delay in the initiation of metabolism following germination,
resulting in uniform delay in mitotic activity, seedling growth, plant height, and ATP
and DNA synthesis.

The data presented in (Figure.3) indicate that the concentration of NaCl in irrigated
water has a significant effect in decreasing of the length of the roots of the broad
bean. The roots length went from 22.0cm per plant in the control treatment to 14.2cm
per plant when 3000 ppm of NaCl was added. Shah et al., (2008) noticed the same
effect on the roots length of chick beans, also Bibi er al., (2012) found that the plants
length tend to decrease with increase in salinity in broad bean. Epstien and Norlyn
(1997) reported that salinity effects the growth of plants by decreasing the rate of
water uptake due to osmotic effect through ion specific toxic effect or through a
nutritional imbalance caused by ion antagonism.

25

20 -

15 A

10 -

Root Length / cm

0 3000
NaCl ppm

Figure 3. Effect of NaCl concentrations on root length of vica faba.
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Figure 4. Root nodulation of broad bean A. Few nodulation compared with B. more nodulation
may due to EMS effect.

It was also noticed that the roots nodulation of broad bean is not affected during the
increase of NaCl, possibly due to the interactional effect of mutagenesis agent as
shown in (Figure.4) While the growth of beans due to salt stress is associated with
toxic effect of NaCl and inhibition of nodule formation due to low interaction
between rhizobium and plant root for nodule formation under salt stress, this result
contradicts Bibi et al., (2012) they noticed a decrease in the number and weight of the
nodulation in the root of the broad bean due to the increase of NaCl.

Generally, nodulated crop plants do not like saline conditions (Mirza and Tariq, 2011).
Yousaf and Sprent (1983) found that under saline conditions nodules partially
compensated by producing larger rather than more nodules. The inhibitory effect of
salinity on the nodulation is well documented (Cooper et al., 1986; Sprent, 1984).
Adverse effects of increasing salinity on nodules number and nodule weight have been
well reported (Lauter et al., 1981; Predeepa and Ravindran, 2010).

Conclusion

The irrigation with saline water is decreasing the seed germination and effecting the
seedling’s fresh weight, root’s fresh weight and root length of Vicia faba. By treating
the seeds with EMS, the germination increased from 40% to 60%, additionally
maintaining the root nodulation, however the high dosage of EMS along with
extensive soaking time led to the reduction of the fresh weight from 33.36 to 13.55
gm per plant and shrinkage of the root length from 22.0cm to 14.2cm per plant.

Al Mukhtar Journal of Sciences, Vol. 31, No. 01 (2016)
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Abstract

Escherichia coli O157:H7 is a potentially lethal pathogen which has been responsible for
several outbreaks of milk-borne illness in recent years. The objective of this study was to
evaluate the survival and metabolic activity (indexed by bioluminescence) of a
chromosomally lux-marked strain of E. coli O157:H7 in raw, pasteurized and microfiltered
pasteurized milk at 4 and 20°C for up to 14 d. Results showed that the population of E. coli
O157:H7 and its metabolic activity decreased in all samples during storage at 4°C, with no
significant differences in numbers observed between the different milk types; but the
metabolic activity was significantly higher (P<0.05) in the microfiltered pasteurized milk than
that in raw milk. At 20°C, E. coli O157:H7 counts and cell activity peaked at day 2, and then
declined progressively. At 20°C, survival and metabolic activity were significantly lower in
raw milk compared with pasteurized milk. We conclude that storage temperature is more
important in regulating the survival of E. coli O157:H7 in contaminated milk than its
origin/pre—treatment conditions.

Keywords: Cross-contamination, dairy products, food poisoning, hygiene, microbiological quality.
Introduction

Due to the high nutrient content of milk, it is an optimal medium for the growth of
several microorganisms (Barbano et al., 2006). Consumption of raw milk, if not heat—
treated or pasteurized, can be particularly problematic and is responsible for many
disease outbreaks worldwide. Outbreaks are also associated with improperly
pasteurized milk, and dairy products made from unpasteurized milk (Vernozy—Rozand
et al., 2005).

Received, October 07, 2015; accepted, November 25, 2015
© The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.



Survival and metabolic characteristics of Lux-Marked Escherichia coli O157:H7
in different types of milk 25

Escherichia coli O157:H7 was first identified as a human pathogen in 1982 when
outbreaks of bloody diarrhea and severe abdominal cramps occurred in the USA
(Riley et al. 1983). The majority of affected individuals are children and the elderly,
who can develop complications including haemorrhagic, diarrhoea, haemolytic uremic
syndrome, and thrombotic thrombocytopenic purpura (Griffin, 1995). Though only a
small percentage of raw milk samples have been found to be E. coli O157:H7 positive
(Duncan and Hackney, 1994), contamination with this pathogen has resulted in several
milk—borne outbreaks of gastroenteritis (Chapman et al., 1993). Since E. coli O157 is
an ordinary inhabitant of the bovine intestinal tract, the route of contamination with E.
coli O157:H7 is through faecal contact with feedstuffs, or during milking without strict
hygiene practices (Hussein and Sakuma, 2005).

To date, the milk industry has successfully tackled issues of milk safety through
various intervention strategies. Pasteurization has proved to be an effective measure
in ensuring the safety of milk and dairy products. While unpasteurized raw milk can
pose a public health concern, post—pasteurization contamination with E. coli O157
should also be noted. Faulty on—farm pasteurizers have also resulted in an outbreak of
E. coli O157 (Goh et al., 2002). Incidentally, microbial growth has been shown to be
greater in pasteurized samples of whey than its unpasteurized counterpart at a range
of storage temperatures (Marek et al., 2004). Therefore, effective pasteurization and
avoiding post—pasteurization cross—contamination in the fridge environment are both
necessary to ensure the safety of milk and milk products (Heuvelink ef al., 1998).

Although human pathogen outbreaks associated with milk are relatively rare, it is
important to minimize this threat to maintain consumer confidence in dairy products
and to protect the dairy industry. This study is the first to examine the metabolic
activity of E. coli O157:H7 in different types of milk during storage, an important
evaluator of the pathogen's potential infectivity (Jawhara and Mordon, 2004). The
aim of this study was to improve our understanding of the pathogen's behaviour in
milk through studying both its survival and metabolic activity in raw and different
types of pasteurized milk under ambient (20 °C) and refrigeration (4 °C) conditions.

Materials and Methods

Preparation of milk

Raw milk was collected from the tank of a dairy farm located in Bangor, North Wales.
The samples were kept at 4°C in sterile ice bags during transportation. Milk was used
within 3 h after arrival at the laboratory. Part of the raw milk remained unpasteurized,
whilst part was heat—treated in glass containers to 63.5°C (30 min) to prepare
laboratory-pasteurized milk. Fresh full-fat commercially-pasteurized and full-fat
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microfiltered pasteurized milk (Cravendale) were purchased from Arla Foods UK Ltd
(Leeds, UK).

Screening milk samples for E. coli O157:H7

Milk samples were tested for the presence of E. coli O157 before inoculation. Isolation
and detection of E. coli O157:H7 involved enrichment followed by immunomagnetic
separation (IMS). To start with, 5 ml of each milk samples were mixed with 45 ml of
modified Tryptone Soy Broth (mTSB) (Oxoid CM 0989; Oxoid Ltd., Basingstoke, UK)
and incubated at 37°C for 6 h. Afterwards, 1 ml of the enriched sample was analysed by
Dynamag™-2 IMS (Invitrogen Dynal A.S., Oslo, Norway) with 0.02 ml of Captivate®
E. coli O157 immunomagnetic beads (Lab M Ltd, Bury, UK) and incubated at 25°C for
30 min. After IMS, the beads were washed three times using phosphate buffered saline
with 0.05% Tween 20 as wash buffer, and resuspended in 0.1 ml of the same buffer.
They were then spread equally on three SMAC plates (sorbitol MacConkey agar plates
(SMAC; Oxoid CM813) supplemented with cefixime (0.05 mg 1) and potassium
telluride (2.5 mg I"") CT-SMAC), and incubated at 37°C for 18 to 24 h.

Inoculation of milk samples with E. coli O157:H7

An inoculum was prepared from a fresh overnight culture (LB broth; Difco Ltd,
Teddington, Surrey, UK; 18 h, 37°C, 150 rev./min; Williams et al., 2008) of E. coli
O157:H7 (Ritchie et al., 2003) in stationary growth phase. Cells were washed and
concentrated by centrifugation as described in Avery et al. (2005). An inoculum (1 ml)
of the mixture at the appropriate dilution was added to 99 ml of each milk type and
mixed thoroughly in sterilised screw—cap bottles to obtain the desired final
concentration of approximately 10° CFU ml”. All bottles of inoculated milk and
uninoculated milk (control) were incubated at 4 and 20°C.

Survival and metabolic activity of E. coli O157:H7

E. coli 0157 cells were enumerated at 0 (immediately after inoculation), 1, 2, 4, 6, 8,
10, 12 and 14 d post—inoculation. Milk samples were serially diluted in Ringer solution
(Oxoid), and serial dilutions were plated onto CT-SMAC and incubated at 37°C for 18
to 24 h. Non-sorbitol fermenting E. coli O157:H7 colonies were confirmed by
agglutination with a latex test kit (Oxoid DR0620).

A parallel experiment was designed to assess variations in the activity of E. coli O157
among the different milk types (raw, laboratory—pasteurized, full-fat commercially-
pasteurized, and microfiltered pasteurized). Bioluminescence of bacteria in milk was
measured at 0 (immediately after inoculation), 1, 2, 4, 6, 8, 10, 12 and 14 d post—
inoculation. At each time—point, a 1-ml aliquot from samples used for the enumeration
study detailed above was placed into a plastic luminometer cuvette and its
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luminescence (RLU) was determined using a SystemSURE plus Pi-102 Luminometer
(Hygiena International Ltd, UK).

Aerobic plate counts and pH

Aerobic plate counts (APC) were determined from uninoculated milk samples (as
control) at 0 (immediately after inoculation), 1, 2, 4, 6, 8, 10, 12 and 14 d. The
uninoculated samples were serially diluted in Ringer solution, and serial dilutions
(1:10) were plated onto plate count agar (PCA; Oxoid) and incubated at 30°C for 48 h.
Samples’ pH values were determined with a standard pH meter (Hanna instruments
pH 211). Calibration was performed using two standard buffer solutions at pH 4.0
and 7.0.

Statistical analysis

Outcomes in the experiment were changes in E. coli O157:H7 cell counts and cell
activity (bioluminescence), aerobic plate counts, and pH values during the 14 d
incubation period. Log (y+1) transformation was performed on E. coli O157:H7 cell
counts and cell activity, aerobic plate counts, which together with pH data were
subjected to ANOVA tests and Tukey's test with significance at p<0.05 using SPSS
18.0 software (SSPS Inc, Chicago, Illinois, USA).

Results and Discussion

Screening milk samples for E. coli O157:H7

No E. coli O157:H7 was detected by the IMS method in any of the milk samples before
inoculation.

Survival and metabolic activity of E. coli O157:H7

Survival and metabolic activity of E. coli O157:H7 at both 4 and 20 °C are shown in
Figure (1). At 4 °C, E. coli O157:H7 populations declined steadily and continuously by
1.0-1.5 logl0 CFU ml™ in all samples over 14 d incubation. While log cell count
reduction was greatest in raw milk (1.5 logl0 CFU ml™"), between-sample variations in
survival of E. coli O157:H7 were not significant between all samples at this
temperature (p>0.05). Metabolic activity of E. coli O157:H7 continuously and steadily
reduced (by 1.3-2.07 logl0 RLU) over the 14 d, with activity in raw milk diminishing
near to zero. Cell activity in the microfiltered milk was significantly higher than that in
raw milk (p<0.05), while no significant difference was seen among laboratory-
pasteurized, commercially-pasteurized and raw milk (p>0.05). To our knowledge,
Pasteurized and unpasteurized milk may be contaminated with E. coli O157:H7 when
inadequate farm hygiene measures (milking and milk handling) are present or post-
pasteurization contamination occurs. Given the low infective dose of E. coli O157:H7
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(Chart, 2000) and the association of milk with past infections, it is important to
understand the behavior of the organism in dairy products. Whilst others have
previously studied changes in numbers of the organism in dairy products (Wang et al.,
1997; Mamani et al., 2003; Marek et al., 2004). In addition, raw milk may also contain
several compounds with bioactive components (e.g. lactoferrin, lactoperoxidase and
lysozyme) that can reduce or eliminate populations of pathogenic bacteria; however,
these will be lost during heat treatment (IDF, 1991). At 20 °C, E. coli O157:H7 cell
counts in all milk samples showed a dramatic initial increase, peaking at day 2 (2.7-3.6
log10 CFU ml™), then progressively declined until the end of the 14 d incubation. Cell
counts in raw milk samples decreased most (about 2.5-log cell count reduction using
day 0 as baseline) and the count reduction was significantly higher (p<0.001) in raw
milk compared with pasteurized samples. Counts did not statistically differ between the
different types of pasteurized milk. Further ANOVA tests revealed that temperature
was a significant factor moderating survival in all samples, with higher environmental
temperatures leading to higher pathogen counts (p<0.001). Metabolic activity of E. coli
0157:H7 at 20 °C in all milk samples increased significantly on day 1, which continued
to rise and peak (2.3-2.75 logl0 RLU) at day 2. Cell activity dropped significantly
afterwards in all samples, reaching zero in raw milk at day 6 and at day 10 in
pasteurized milk samples.
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Figure 1. Survival and metabolic activity of E. coli O157:H7 in milk samples stored at 4 °C
and 20 °C (R = raw milk, LP = laboratory—pasteurized milk, F = microfiltered pasteurized
milk and P = commercially—pasteurized milk). Values represent means + SEM (n = 3).

Cell activity in the three pasteurized milk samples was significantly higher than that
in raw milk (p<0.05). Further ANOVA analysis indicated that temperature was an
important influence on E. coli O157:H7 cell activity, with the higher temperature
inducing a peak at day 2 which was not observed at the low temperature.

Aerobic plate counts and pH

Changes in APC (measured in logl0 CFU ml™") and pH values are shown in Figure (2).
At 4 °C, average APC increased significantly more in raw (around 3.9 log count
growth) than in pasteurized milk (<1.35 log count growth) (all p<0.001, mean counts:
raw>laboratory—pasteurized>commercially-pasteurized>microfiltered).
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Figure. 2 Changes in aerobic plate counts (measured in log;o CFU ml™) and pH in milk samples
stored at 4 °C and 20 °C (R = raw milk, LP = laboratory—pasteurized milk, F = microfiltered
pasteurized milk and P = commercially—pasteurized milk). Values represent means + SEM (n =
3).

At 20 °C, APC increased approximately 5—6 logl0 CFU ml™ in all milk samples after 14
d of incubation. APC in raw milk were significantly higher (p<0.001) than that in the
three types of pasteurized milk, with values in microfiltered milk being significantly
lower than those in the other pasteurized milk types (p<0.001). In the ANOVA test,
temperature was found to be a significant factor in aerobic cell growth in the pasteurized
milk samples. The growth rates in pasteurized samples were significantly higher under
room temperature than under refrigeration temperature; although growth slowed down
from day 8. In all, there was a final increase of around 6 logl0 CFU ml" in APC from
day O to 14.
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At 4 °C, no substantial changes in pH were observed in the pasteurized milk samples
(Figure 2), staying between 6.5 and 6.7; however, pH values in raw milk exhibited a
gradual decrease to 5.7. Over 14 d at 20 °C, pH values decreased rapidly in all samples,
from an average of 6.7 to 3.3 in raw milk, and to around 4.0—4.2 in pasteurized milk
samples. Over the course of the experiment, there were significant differences in pH
among the four types of milk (all p<0.001, pH mean: microfiltered>commercially-
pasteurized>laboratory—pasteurized>raw). Changes in pH wvalues were negatively
associated with the increase in APC, with higher numbers of aerobic microorganisms
leading to lower pH values.

The temperature is an important factor that influences the survival and activity of E.
coli O157:H7. We observed that E. coli O157:H7 could not grow under refrigeration
conditions in any type of milk, which was largely consistent with results from
previous studies on a limited range of milk types (Wang er al., 1997). Previous
studies have recommended that milk be kept at <5 °C as even at 7 °C, E. coli O157
can grow at a significant rate (Heuvelink et al., 1998). Whilst other studies have also
found the organism to survive and proliferate at room temperatures (Wang et al.,
1997; Mamani et al., 2003), this study additionally revealed a corresponding increase
in the pathogen's metabolic activity at elevated temperatures.

E. coli O157:H7 numbers and metabolic activity consistently decreased at a greater rate
in raw milk than in the three types of pasteurized milk. Greater APC values were
recovered from raw milk and this is expected to result in elevated competition with,
and/or antagonism against the pathogen, as reported elsewhere (Wang et al., 1997;
Elwell and Barbano, 2006). Storage of raw milk at 20 °C also reduced pH considerably,
most probably due to lactic acid production by the elevated counts of background
micro—organisms (Kuippers er al., 2000). Acidic conditions (pH<3.5, Figure 2) are
likely be detrimental to survival of E. coli O157:H7; however, it should be noted that
the pathogen was not found to be eliminated at these low pH values, consistent with
previous studies that show its acid resistance and adaptation in acidic environments
(Leyer et al., 1995; Mamani et al., 2003; Carter et al., 2011).

Conclusion

The present study examining the role of incubation temperature has practical
significance in understanding how E. coli O157:H7 and other aerobic cells behave in
the food chain, from retailer fridge storage to the consumer home where the greatest
risk of human infection occurs. We have shown that allowing contaminated milk to
reach room temperature for even a space of 2 h can induce a transient proliferation of
E. coli O157:H7 numbers and metabolic activity. Microfiltering milk did not have a
significant effect on pathogen proliferation in comparison to normal pasteurization
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procedures and especially in comparison to the importance of storage temperate.
Although pasteurization represents an effective measure to reduce pathogenic risks
and improves the microbial quality of milk, consistent hygiene quality standards must
be observed both pre- and post-pasteurization to guard against any possible pathogen
and spoilage microorganisms.
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Abstract

This study investigated the change in land cover of Al-Jabal Al-Akhdar from 1984 to 2003 by
using satellite images. Four categories of land-cover (forest, rangeland, urban area and desert)
were studied to determine the change between 1984 and 2003. Supervised classifications were
performed on the Landsat 5 images. The land resources database showed that the rangeland and
forest recorded negative change over the years under study while it was a significant positive
change in the urban areas. The most significant change was the desert expanding. Rangeland
surface proportions were 43.34% in 1984 but were decreased to 28.63% in 2003. Forest surface
proportions were 22.13% in 1984 but were decreased to 10.17% in 2003. This can be attributed
to human activities, which includes over- grazing, indiscriminate bush burning, fire and urban
areas. This is a clear indication of an increase in population and infrastructure development in
the study area, regardless of use or pattern. Information from satellite remote sensing can play a
useful role in understanding the nature of land use and land cover changes (LULCC), where they
are occurring, and projecting possible or likely future changes.

Key Words: rangeland; satellite images; land cover change; Libya.
Introduction

Land-use change and land-cover change (LULCC) are terms often used
interchangeably but the two have different meanings. Land cover describes the natural
and anthropogenic features that can be observed on the Earth's surface. Examples
include deciduous forests, wetlands, developed/built areas, grasslands, water, etc. Land
use, by contrast, describes activities that take place on the land and represent the current
use of property. Examples include residential homes, shopping centers, tree nurseries,
state parks, reservoirs, etc. In land change science, land cover and land use are often

Received, May 24, 2015; accepted, November 15, 2015
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studied in conjunction with each other, especially in studies involving remote sensing,
because satellite imagery and aerial photography can identify land-cover, however
inferring land-use often requires more knowledge of the study region, and therefore
some compromise is often made between identifying the variable of interest (land use)
and the related proxy (land cover). LULCC, especially those caused by human
activities, is one of the most important components of global environmental change
(Jensen et al., 2005).

Imagery in the form of aerial photographs and satellite images have been
demonstrated to be the most cost effective method for land cover mapping throughout
the world (Trisurat et al., 2000). Historically, remote sensing in the form of aerial
photography has been an important source of land cover and land use information.
(Meliadis, 2005; Meliadis et al., 2005).

GIS is the systematic introduction of numerous different disciplinary spatial and
statistical data that can be used in inventorying the environment, observation of change,
constituent processes, prediction based on current practices and management plans
(Ramachandra and Kumar, 2004). Change detection as defined by Hoffer (1978) is
temporal effects as variation in spectral response involves situations where the spectral
characteristics of the vegetation or other cover type in a given location change over
time. Singh (1989) described change detection as a process that observes the
differences of an object or phenomenon at different times.

Digital change detection is the process that helps in determining the changes
associated with land use and land cover properties with reference to geo-registered
multi-temporal remote sensing data (Papadopoulou and Tsakiri-Strati, 1993; Lu et al.,
2004). It helps in identifying changes between two or more than two dates of the area
under study. Change detection is useful in many applications such as land cover/land
use changes, rate of deforestation, rate and success of reforestation, habitat
fragmentation, landscape evolution, through the synergetic use of the spatial and
temporal analysis techniques of Geographic Information System (GIS) and Remote
Sensing along with digital image processing techniques (Foody, 2002; Malinverni et
al., 2003). So, the remote sensing data at different time interval help in analyzing the
rate of changes as well as the causal factors or drivers of changes. Hence it has a
significant role in regional planning at different spatial and temporal scales. This
along with the spatial and temporal analysis technologies of GIS and Global
Positioning System (GPS) help in maintaining up-to date land-use dynamics
information for a sound planning and a cost-effective decision. In such a way it is
possible to develop a multi-temporal atlas of the area under investigation with all the
metadata needed for the record of the area. Science and reporting information need
for monitoring dynamics in land cover over time have prompted research, and made
operational, a wide variety of change detection methods utilizing multiple dates of
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remotely sensed data. Change detection procedures based upon spectral values are
common; however, landscape pattern analysis approaches which utilize spatial
information inherent within imagery present opportunities for the generation of unique
and ecologically important information (Gitas et al., 2009). While the use of two
images may provide the means to identify change, the use of more than two images for
long-term monitoring affords the ability to identify a greater range of processes of
landscape change, including rates and dynamics (Frey and Butenuth, 2009).

The objectives of this study were to include identification of land cover and the
spatial distribution, development of digital land cover database, create a digitally
historical atlas of Al-Jabal Al-Akhdar with the different land cover changes, and
continuation of the multi—temporal research of the environmental changes.

Materials and Methods

Study Area

The study area represents Al-Jabal Al-Akhdar, which is, true to its name, green and
also the most vegetated part in Libya (Johnson,1973), where it extends from a latitude
32°00" to 33°00°N. and a longitude of 20°00" to 23° 00'E (Figure 1).

Satellite imagery

Six multispectral images for each of 1984 and 2003 were applied from Landsat 5
(Landsat Thematic Mapper: http://glovis.usgs.gov/) to cover the entire study area,
which is cloudless, enables simple processing and accurate classification.

Multi-temporal Landsat (Thematic Mapper/Enhanced Thematic Mapper) data
acquired on early and mid to late summer dates in 1984 and 2003 were used to
classify the land cover. The study found that the combination of early summer (late
May or early June) with mid to late summer (August or early September) images
provides the highest classification accuracy. The main goal of this study was to reveal
environmental changes using multi- temporal satellite data, in order to extract
changes. The digital image-processing software Envi 4.8 was used for the processing,
analysis and integration of spatial data to reach the objectives of the study.

Classification

Classification was carried out for the years 1984 and 2003. Classification was produced
for the study area by supervised classifications using a spectral angle mapper. Four
major land cover classes were mapped which are forest, urban area, rangeland, and
desert. To be able to detect possible details, change trajectory of classification
comparison was used to map the patterns and extents of land use and land cover in the
study area, as well as determine the magnitude of changes between the years of interest.
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Figure 1. Al-Jabal Al-Akhdar, Libya.

Assessment of Classification Results Using Error Matrix

The error matrix-based accuracy assessment method is the most common and
valuable method for the evaluation of change detection results. Thus, an error matrix
and a Kappa analysis were used to assess change accuracy. Kappa analysis is a
discrete multivariate technique used in accuracy assessments (Congalton and mead,
1983; Jensen, 1996).

The GIS software used to assist planners in the analysis of such changes, by
combining the maps derived from the classified images from the years 1984 to 2003,
and integrating the multiple (spatial and attribute) databases.

Results

The outcome of the data processing and analysis were presented in form of digital
maps, layout and attribute tables. The area covered by the two-class land cover maps
of 1984 and 2003 are shown in Figure 2.

In LULC mapping, the post comparison technique is the only method that resulted in a
change matrix that provided information. The land cover changes were computed
between 1984 and 2003 (Table 1). The capability of the re-sampled topographic map
was assessed from the results of Landsat 5 images. The overall result of change
detection shows that as urbanization is increasing, the vegetation is decreasing.
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Figure 2. Supervised classification of satellite images of the Al-Jabal Al-Akhdar for
the years1984 and 2003, respectively.

Table 1. Result of change detection between: 1984 and 2003 in percentage (%)

Classes Landsat Landsat D(E:ltl::tig(fn
(1984) (2003)

Annual Rate of Projection
Change (2035)

(1984-2003)
Forest 22.13 10.17 -11.96 -0.62947 1.986842
Rangeland 43.34 28.63 -14.71 -0.77421 18.56526
Urban area 8.37 10.74 2.37 0.124737 12.36158
Desert 26.16 50.46 24.3 1.278947 67.08632

Results have showed clearly the amount of LULCC of Al-Jabal Al-Akhdar during the
period 1984 and 2003. The most significant change was the desert expanding. A
notable increase was remarked in urban area from 1703.96 square Km in 1984 to
1956.85 square Km in 2003. Expanding urban areas occurred on the account of forest
and rangeland land. Forest which significantly decreased from 2080.5 square Km in
1984 to 1571.11 square Km in 2003 as well as the rangeland which decreased similarly
from 6779.38 square Km in 1984 to 6066.49 square Km in 2003 (Figure. 3, Table 2).

The standard summaries are reported for the accuracy assessment: the error matrix, the
overall accuracy and the Kappa coefficient (Congalton, 1991). Error matrices
quantitatively compare the relationship between the classified maps and reference
data. The overall accuracy for the 2003 classified map based on the supervised
classification was 91.34% which is considered good, and it is above the limit set by
USGS guideline (85%). Because
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Figure 3. Land-cover classes and area represented by each class in square kilometers for 1984
and 2003.

Table 2. Land-cover classes and area represented by each class in square kilometers
for 1984 and 2003

Land cover class Area in square km in1984 Area in square km in 2003
Forest 2080.5 1571.11
Rangeland 6779.38 6066.49
Urban Area 1703.96 1956.85

the overall accuracy assessment tends to overestimate the actual performance, a more
useful representation of performance is the Kappa coefficient (Cohen 1960). The Kappa
coefficient for the supervised 2003 image was 0.876 which means that 87.6% of the
classification is better than a random classification. This is considered good because a
Kappa value above 80% is considered to have a strong agreement (Ramita et al., 2009).
Table 3 shows the results for the accuracy assessment for the supervised classification of
the 2003 image.

Discussion
The result of LULCC as was analyzed using object-oriented approach which was based

on a supervised and spectral angle mapper classification method. Statistical data
showed
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there were both positive and negative changes. The most significant change was the
desert expanding. Desert surface proportions were 26.16% in 1984 but were increased
to 50.46% in 2003. The statistical analysis showed a significant positive change in the
urban areas which formerly occupied a proportion of 8.37% in 1984 and increased to
10.74% in 2003 (Figure 4). This was a clear indication of increased population and
infrastructure development in the study area, regardless of use or pattern. The natural
vegetation reduced in the Al-Jabal Al-Akhdar may be attributed to the process of
logging, urbanization, overgrazing, agricultural expansion, especially wheat and
barley, which would entail removing large areas of natural vegetation, and which the
area was rich in many places. This seems clear from the comparison between the two
satellite images. Compounding the matter is complicated by continuing these
subversive activities faster than it was in the past, without taking into account the
amount of environmental damage to the region's resources. The removal of vegetation
is followed by soil erosion and the appearance of desertification degrees.

Rangeland and forest recorded negative change over the years under study.
Rangeland surface proportions were 43.34% in 1984 but were decreased to 28.63% in
2003. Forest surface proportions were 22.13% in 1984 but were decreased to 10.17%
in 2003. This can be attributed to human activities, which includes, over grazing,
indiscriminate bush burning, fire and urban area.

Distribution of LULCC of the Al- Distribution of LULLCC of the Al-
Jabal Al-Akhdar for the year 1984 Jabal Al-Akhdar for the year 2003
in percentage (%) in percentage (%)

Figure 4. Distribution of LULCC categories of Al-Jabal Al-Akhdar for the years 1984 and
2003 respectively.
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The growth of the size of urban area, often at rates exceeding the population growth
rate, and the accompanying loss of rangeland lands and forests, escalating
infrastructure costs, increases in traffic congestion, and degraded environments, is of
growing concern to citizens and public agencies responsible for planning and
managing growth and development. Information from satellite remote sensing can
play a useful role in understanding the nature of LULCC, where they are occurring,
and projecting possible or likely future changes.

Conclusion

LULCC monitoring in Al-Jabal Al-Akhdar was achieved using supervised classifications.
The results demonstrate how remote sensing can be used to assess, monitor and quantify
LULCC 1in large areas where traditional methods (such as field observation) may not be
possible. The most significant land cover change experienced in the study area was the
desert cover increase. The percent of desert cover gain between 1984 and 2003 was
24.3%. The percent of forest cover loss between 1984 and 2003 was 11.96%. While, the
percent of rangeland loss was 14.71% and the percent of urban area gain over the same
time period was 2.37%. Much of this change can be attributed to human activities.

Detecting changes in areas based on a subject (E.g. urban area increase, vegetation
etc.,) over a period of years both spatial and in quantitative way, integrating remote
sensing data and GIS techniques will be useful, such information is essential in
planning for development and preserving our natural resources and environment, and is
needed by urban planners and citizens. Moreover, satellite remote sensing approaches
provide a cost effective alternative when more information is needed, but budgets are
decreasing.
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Abstract

The present study assessed the microbiological quality of meat packaged and stored at room
temperature for 40 h in conventional EPS (expanded polystyrene) boxes and cardboard boxes
lined with wool using standard, approved culturing techniques. Swabs were taken from a number
of areas within the boxes, including the surface of the boxes (at the top, middle and bottom),
within the Woolcool® felt fibres, and from condensed liquid found on the surface of meat packs.
A lamb breast joint from each box was sampled directly. Plate Count Agar, violet red bile agar,
malt extra agar and brilliance E. coli/coliform agar were used to assay bacteria numbers found
on the different surfaces. The findings suggest that the wool may have potential market value as
packaging liners for transporting meat, and possibly other food products. Further research is
needed to allow better characterisation to real-world conditions, and understanding of how wool
used as a packaging liner could help maintain food quality on a larger scale.

Keywords: Contamination, microbiological quality, packaging, raw meat, spoilage
Introduction
Meat spoilage is mainly caused by biological deterioration of a product, which is

potentially hazardous to health (Anon, 2012; Haque et al., 2008) and considered
unacceptable by the consumer due to defects such as off—flavours, off-odour, sour taste,
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discoloration and slime formation (Nychas et al., 2008; Maltin et al., 2003, Ouattara et
al., 2000).

Poor operational techniques during the slaughter of animals and the subsequent stages
of processing and storage of the meat may lead to elevated microbial counts and
hence reduce shelf life and quality (Dave and Ghaly, 2011; FAO, 2007). Packaging is
important in maintaining the quality and safety of meat and the type of packaging can
influence the microbial flora of meat (Olaoye and Ntuen, 2011). It can also affect the
relative humidity of the meat environment, with lower humidity associated with
lower microbial counts (Renerre and Labadie, 1993, Dillon and Board, 1991).

The ability of wool to act as an insulator is accepted and it is often used for such
purposes in the construction industry. Due to its complex physical and chemical
composition, wool can also help control humidity and reduce condensation
(Woolcool® packaging company, 2012). Given these properties, the potential of wool
to be used as packaging liners for the transport of meat is of interest. Woolcool® is a
eco—friendly type of packaging, made of 100% pure sheep’s wool, hygienically
sealed in recyclable food—grade wrap' (Figure 1).

This study was conducted to determine whether meat stored in boxes lined with
Woolcool® is of different microbiological quality to meat transported in conventional
expanded polystyrene (EPS).

Figure 1. boxes lined with Woolcool”

Materials and methods
Sample collection

Three cardboard boxes were prepared: one containing lined Wool (WC), one unlined
Wool (WCUN) and one EPS. A 10 kg variety of fresh meat (Lamb joints) were packed
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into each box (Figure 1), a variety of meat was stored at room temperature for 72 h. The
boxes were then opened, and swabs taken from the top, middle and bottom surface of
each box and from the condensed liquid found on the surface of meat packs. Samples
were also taken from the lamb shoulder joint from each box. They were then analysed
for microbiological contamination as described below.

Figure 2. Sample boxes with meat (left-right: Wool lined, Wool unlined, expanded p olystyrene).

Microbiological characterization

The following media were used to assay bacteria counts on meat and box surfaces:
Plate Count Agar (Oxoid, product no CM0463) for total viable counts (TVC), Malt
Extract Agar (Oxoid, product no LP0039) for fungi and Brilliance E. coli/coliform
agar (Oxoid, product no CM0956) for E. coli and coliforms; as described in Lahmer
et al. (2012). The swabs were inoculated into 10 ml of Y4-strength Ringer solution
(Oxoid, product no. BR002), which was then subject to a ten—fold serial dilution
series. A 25 g sub-sample was aseptically removed from the lamb shoulder joint, and
mixed with 225 ml of Ringer solutions in a Seward 400 stomacher machine (Seward
Ltd., Worthing, UK) at 230 rev min-1 for 30 s (Malpass et al., 2010). One ml of the
homogenate was then plated following the serial dilution described previously. Plates
were incubated for 48 h at 37°C for TVC, 18-24 h at 37°C for E. coli and for 3-4 days
at 25°C for fungi. Colonies were counted manually.

Data analysis

Data was analyzed through IBM SPSS Statistics version 16.0 for Windows. All plate
count, coliform, yeast and mold were logl0 (y + 1) transformed prior to analyses to meet
the assumptions of ANOVA. Post-hoc analyses were run using Tukey HSD statistic,
unless homogeneity of variance could not be assumed, in which case Games—Howell was
used.
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Results

Microbiological characterization

The results of the microbiological analysis based on the measures of TVC, E. coli,
other coliforms and fungi are presented in Table (1) and Figure (3). Swab samples
taken from the middle and top were negative for the microbes tested in all box types
(data not shown). For TVC, post-hoc analyses (Games-Howell) found significant
differences between EPS and WCUN (p < .001), between EPS and WC (p = .006)
and between WC and WCUN (p = .014). For E. coli (Tukey HSD), (bottom,
condensate and meat sample) there was a significant difference between EPS and WC
(p = .003), between EPS and WCUN (p < .001) and between WC and WCUN (p =
.001). For coliforms, (bottom, condensate and meat sample) post-hoc analyses (Tukey
HSD) found a significant difference between EPS and WCUN (p < .001) and between
WC and WCUN (p < .001), but no significant difference between EPS and WC (p =
.069). For fungi (bottom, condensate and meat sample) (Games-Howell) the EPS and
WCUN comparison was significant (p = .009), as was EPS and WC, p = .001 but
there was no significant difference between WC and WCUN, p =0.259 (Figure 3).

In the present study, a variety of meat was stored at room temperature for 72 h in
either conventional EPS boxes or cardboard boxes lined or unlined with Woolcool®,
before being assessed for microbiological quality. For all microbial measurements,
EPS revealed the highest count, with this being significantly higher than WC and
WCUN in many cases (with the exception of coliform). In general, WCUN revealed
significantly lower counts than WC (except for measurements of fungi). Although the
best scientific methodology was practiced throughout, the study has several
limitations. Firstly, the number of replicates was low, with each box type tested only
once. Secondly, localised bacterial contamination of meat may result in considerable
variation of bacteria count between samples. Therefore, directly comparing samples
should be done with caution, although the meat types contained within all boxes were
the same and the methods used were consistent throughout.

Although based on a limited sample set, these results suggest that Woolcool® may be
superior to EPS in maintaining the microbiological quality of the meat. The findings
support those of Lambher et al. (2012).
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Figure 3. Microbial load analysis in a lamb shoulder joint (log CFUg™).

Conclusions

To conclude, the study revealed that the product may have potential market value as
packaging liners for transporting meat, and possibly other food products. It should be
noted that the study was carried out under small scale laboratory conditions. Further
research is needed to allow better generalisation to real-world conditions, and
understanding of how these packaging liners could maintain food quality on a larger
scale.

Acknowledgments

We would like to thank the department of Food Science and Technology, University
of Tripoli, for funding this research.

Al Mukhtar Journal of Sciences, Vol. 31, No. 01 (2016)



40 Lahmer e al.

References

Anon, (2012). Spoilage of food products. http://www.pathogencombat.com/
(accessed 26/09/12).

Dave, D., A. E. Ghaly. (2011). Meat spoilage mechanisms and preservation techniques: A
Critical Review. American Journal of Agricultural and Biological Sciences, 6, 486—510.

FAO. (2007). Packaging of fresh and processed meat. FAO. Meat Processing
Technology.

Dillon V. M., R. G. Board. (1991). Yeasts associated with red meats: a review.
Journal of Applied Microbiology, 71, 93—108.

Haque, M. A., M. P. Siddique, M. A. Habib, V. Sarkar and K. A. Choudhury. (2008).
Evaluation of sanitary quality of goat meat obtained from slaughter yards and meat
stalls at late market hours. Bangladesh Journal of Veterinary Medicine, 6, 87-92.

Lahmer, R.A., A. P. Williams, S. Townsend, S. Baker and D. L. Jones. (2012)
Antibacterial action of chitosan-arginine against Escherichia coli O157 in chicken
juice. Food Control, 26: 206-211.

Malpass, M.C., A. P. Williams, D. L. Jones and H. M. Omed. (2010).
Microbiological quality of chicken wings damaged on the farm or in the processing
plant. Food Microbiology, 27, 521-525.

Maltin, C., D. Balcerzak, , R. Tilley and M. Delday. (2003). Determinants of meat
quality: tenderness. Proceedings of the Nutrition Society, 62, 337-347.

Nychas, G. J. E., P. N. Skandamis, C. C. Tassou and K. P. Koutsoumanis (2008).
Meat spoilage during distribution. Meat Science, 78, 77—89.

Ouattara, B., R. E. Simard, G. Piette, A. Bégin and R. A. Holley. (2000). Inhibition
of surface spoilage bacteria in processed meats by application of antimicrobial films
prepared with chitosan. International Journal of Food Microbiology, 62, 139—148.

Olaoye, O. A. and I. G. Ntuen. (2011). Spoilage and preservation of meat: a general
appraisal and potential of lactic acid bacteria as biological preservatives. International
Research Journal of Biotechnology, 2, 33—46.

(2016) Js¥) a3all ¢y 55 5 aal gl alaal caslell Hliaall dlas



Effectiveness of a wool based packaging system on the abundance of surface spoilage
microorganisms on fresh meat 41

Renerre, M. and J. Labadie. (1993). Fresh red meat packaging and meat quality. In
Proceedings of the 39th International Congress of Meat Science and Technology
(361-387), Calgary, Canada.

Woolcool® packaging company (2012).
http://www.woolcool.com/our brands/woolcool/index.html (accessed 11/09/12).

Ao Ul a gall) mhaa o Ll dppcal) 48841 dpald) LY o G gaally cigliail) aUiS dleld
el D s ¢ s A e paie 5l alalje ¢ iall & garn Sl Ga s e ¢ geal) alEl ae da)
wadlal)

& Aele 40 520 20a) Bha Anp de 4y Adial) asall EanslsngSoall sasad) Auball Aubal sds Ciad
Sacinal) Bl g3 i Alasiuly WOOIC00I® pa (sl (ssial) (3 Gaolias Zpaiill EPS U1 3yoliaa
O 2y g Saall Jilaal) gaad L3Rl oyl Gudil ayaa GBaliall o3 (e Lind Al8 3l Ay cadiy LS

casalll 81y ya) Aldine dhysus Aad Al itall o ey 28 138 Lclyladl) a6 o Ul WC (pe ISy Al Dolae
Jie a) Jalse Hlie¥) cpumy 132 50 Aadla § ey Ay allaty 13a o V) diliall colainal e by Layys
Sh Gl e Ranglang Sae A s hals 5% JieYs phall palie il 5 sl

aleall ‘(,;.U\ &u.._\xaﬂ\ ‘f«_);jl}yi)u\ odj;j‘ s&ujﬂ\ HGNAN Ct\&a

Al Mukhtar Journal of Sciences, Vol. 31, No. 01 (2016)



pstall Hlisall dlas

91-73 (2016) il <(01) 2aal ¢(31) e
Lad es Ll Slaal e Amala
20131280 i s g Il

AFLP daiad) adadl) J)ghy AL axl)

2erssill jala dene ¢l @yl Alla
colaayl) Al jee daala ede )3 IS i) 0’
VIV PV PONPPE P S I O OO )t NP

DOI: https://doi.org/10.54172/mjsc.v31i1.213 elmeer@gmail.com : s SN & .)45\’
ua&h.“
goilly Ahl Aaadl Ay (A degal) il Sleulsll 0 AFLP deaizall adadl) sk SSEN aaanl) A

Alaulys Latmdly aatl ol deskid) DNA (g5l (el i o i€ e adiad Sl 5385 ¢ 350
SLINSY) e Dl e sl i€l el Rl apall dosd (S G (PCR Jullidl syl Jolis
Cilagban (dasd Faalywiond) Audyal) 038 it slil) licn s Ayl Aualall e 5l Bpandl 3yl Aasdys

Neasies blbe ) @B g lehae 201 5 Lhlanks 5 danlsll 3,88 G

AglEy) bl 5 pasl cile) diisall el ¢ sl g sl selaldl) ¢ ik

daxial)
Aauls pdall o adiad 3 Glawhsl e AFLP dediadl adaill JIskY QAN aasill Gpd e
saaall e BSS Gl e Jpemnll e @) bl iaal) danly a5 ssadll e
Alla b Gy @il ) Gl gl ol aonsl) Gulead Zalall (550 43liag 4iud)2l DNA (g5l
Zabeau b oo Ayl oda el glal &5 (1995 (ysals VOS) sangl el auagl) alasin
GESAll e 1993 A sely saled lale Wik lailgey Ayl Wageningen dsals e VOS5
&5 o(1995) diw 5,815 VoS 1 &iny jaa 5 ¢(1993 Vos ;s Zabeau ) cile i) el s )5Y)

-DNA (551l (paeall 445 daras galadinlg AFLP 456 Juadi 48

22016 15 b 1 Jgal) &)l €2015 21 ubane) 1230 A0

CC BY-NC 4.0 ela) gLaall dind (ark 5i Ja s pd conpar 4355 sins - siall Jpem sl Adgud JUial 138 gy o0y sil3all) ilyall ©



xSl 74

RAPD 1ly RFLPJ Zauls Laas dgiadl claudsl) e (e si Lo grad 5,58 e AFLP dawly adiat
Gl U il s My LKl bl e 2o ST e Jsanl) miy W (2011 <5315 Jonah)
o by pasall ey Adanlsy @by JICEYY; JIshY) saia adad ) o0l Ganad) adad dlee (ge
o3 pmiey Les Apaill i ISE v il e e Jseas) 404 ) dils) RFLP oy 5,8
danls 588 o LS cdpal) cllSl ol Jdail A b dagall Clppadd) (o s L dia dand )
Saldl delii Bk (o 88 Dby jual Cdy (& Aplid) ahaill o2 s dlesy o8 RAPD
Ay de puad) el sl) 038 iey Lo PCR Juuduiidl)

guaill angl dals bl dauls dielzic DNA (goall Gaeall (o lakd Zgil) oda im
oot Dl plSenll i BEA) e alde Yy 4wl ahall 5K 6 gual Restriction: digestion
o5l dman lali Ajaal Ao dAals Wigs aan ol ey (xS Y A Aead) @l o3
lemise aaat (e Yoy lisml) blsa 3smg pde 5f 35ms fae o aciad 4650all o3¢y clilyll 3135 (DNA
Sle Adaptors cledle Jagys aaaill Glagil gssill Gaeall aar e diphll adied Cus clgdsh
@bialy dadg < Fragment sk 100 e ST sz Sayy il olls dicliae 23 DNA ohad
Jiis cdariinadl) bl 20a3 iy Tan daaddy Gilagles o Jpamnl) 2y clliyg laay) b deadio
s ST 28 e AFLP denls (Ko Lo oyt G Dzae Lisn ladse 4kl o3y lgamd i 5 dakad S
(2012 ¢cpn €2006 ¢ Ssaludl) Polymorphism K& axill (e

AFLP 485 cligbs
Crandiol a8 ol Gluball e S 2 3 AFLP Gy aaiis el colalally cibl) Jlw
aglal) &\}'&\ e a2l Sl Blsy) WA L) Ay «Genetic diversity )l egnll dun 4
Jraladll Gany 3 2l 386l claall dilas 8 5 (1995 <5315 Becker) due 3l Jualaalls
L) aphsd dmey GV Jadl) deglie adlse w3 5 (1997 ssals Powell) 3l
Ozkan) il 5kl & 159 Gaas c 35l G muagi s (2005 <54l Hamwieh)
VB atiy (sl Blails 55 daps wass 85 (2004 <5,315 Sasanuma 2005 «y5 a0
iy Shll Sl Aus 8 (2002 (ssals Oleszezuk) il il guags laghd & 4l
csals Zulini 2000 «saTy Scott) cuall jlail 3 Juall G EAY) e Al cljalall oSl
Wu) Populus deltoids sl 3yai \gias LD lad) (e &80l LAl oy 45 (2005
By el & el S e e 18 gp Guill 4 AFLP dauly chessiu) WS (2000 <5535

(2016) JsYV 2a=dl ¢ 82l 5 aa) gl alaal caslall jlisall Ao



AFLP Zesnd) abadll JiskY S8 sael) 75

ahaind 5 WS (2005 <5 pals Jubrael) Calual) oda ¢y Adlsll Al i 8 A 508 el
COUAY) (s205 danil) del)) (e Aailill Jeaal) cutital 40 calylall e skl b G Lol o3a
(2003 «y5.al5 Diaz) L) Caiall dalhe ye lelead ik Ly Chaas 8 s WY1 (s L
Sy dall WKl b iall il Ay 3 ((1999) Orr 5 Griffiths dewls) sds Jexivd LS
Gy 5%l Jabl) b Lasad cpuiall (o Gl LeiSey Markers ciyisall (mey e Jseasll
b lexinl LS (S Tagay 1 cumgilly Al Jlae 8 il o a5 s il e Conaay
izl Je oyl Ay (2015 Yapwattanaphun 5 Dorji) ciluaesll & bl cplil) 4u)y
Ll Uy Lup Ay (2015 gsuals Ipek) (sl Jld clia and dalad) 4l
(2012 ) Al il

e Sae sl b el Gl il daa Adhe of AL Gala¥ly A8da) clilsl Jla
Jie gssill Gmeall adii e sadieall Aiiall Glawldll ey sl o Jli Al degall )
Ge S glaly VB On Gl Capmilly pasiiil) b Aegally L) @ls) e AFLP dasls
Benslimane ; ((2012) gsals cag)la aadinl 38 (2015 «5,als Martinelli) dica ) Claall
Ciren Cun el e facal) (g cand) hadll GO Cayyen & AFLP s (2013) gsals
b G853 AFLP Zanly cpelaly 2l U s uaad 55 Ayliie Lhan Ghlie ) o oY
dands Aanlsy 5 LS palal) clial ae Al Gla) Jad 3y e Taldie ) YL Cagpat (it
S Cpliall B iy agusag Sl e Taall (me Raslie e sl Eisall adse awy AFLP
o) aaa B BEN) Gl (el degladl Guyge waat s (2015 ¢55aTs Zhang) et
El-) maill il b sdal) ghe pasal coall aslisdll glsil cp Godills (2002 ¢o50als )
Al Lyl e G Gl Audp 8 Lad cuasinl AFLP ey (2009 <5315 Khalifeh
Oe DL 147 e Gl & WS (2010 <5 ATy Karahan) olal) delial 4ie culiall ddjped
cspals Janssen) dn¥) ale Jlaw & ai oay AFLP dadly Gk ge gsill el o LyaSyl
(1996

By (Shsll Gl Ay (A auly Blas e AFLP dauls axains @ Algsad) g WYl Glgaad) ale Jlaa
S G oI Ay Gl Apleall plsV) 8 cuesnu) Sl cbla) 8l
Slo shasiy o(oal o) Ll @il e g8 23 Aub e ¢(2009) 553]s Dasmahapatra
LS clelalay 1) G A Bynd anays 151 038 g il e oyl BIA (e (S 5% 310

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



xSl 76

L s (2012 cgsyals Hoda) Wil b seld) Sl Jhol goll duhy 6 Cuasil
) g5 (2007 «y5 ATy Negrini) 4l daadl 45l ge L) JEN) Y o clidiay)
bl gsll Al s (1999 ¢o5als Caetanoet) Jaall <L (any (A dual)l LAl
Leadl Hasin) 25 LS (2008 ¢3aT5 GA0) Ayl ML po Lgibylias dpiall Galsall YL
Wang) Lusionl 3 leal) e e on Shsll ool Ly 8 AFLP Gy daulsy 4804
Ra0) dpnall dllau) Bl (any & uinll e Capeill 58508 Lgaladiad 5 5 (2000 ¢y553Ts

(2012 (s AT

AFLP dasl bl cghil)

DNA (535l (meall (adlain) Ll .1
(2003 <S0l€) sam 55las days e 385 o paliiud) gyl (meall 6 of AFLP 3l o3L Cas
i Al 4ie 335 ) g hally diul)y dhd) GISU Auliall (eI il sl L edal e Al
DAY (ks aag all We ity G851 e Lgllad) ialpally (g5l) el o Jants
ol il J< A58 SH e s Ul o Bl IS Blge Al GHSH daidl e gpgil meal)
delis ey adadll o) o adiad AFLP daudy o Lass «oaY) Ayl e (alias Agla Jlae 2a g
«013paT5 Benjak) (adlaiuy) Akl T deulsl it pl 8 Ll al e ading 3y Judusiall 3yl

.(2006

DNA (55l menl) pubaii dglee .2
Cun L) e g sl B e e Al et S adal) el (e ol e sladiuly @y
Sl o Chymily eyl odn i g il) lgenlgd o lemsi oo gl Al € lgardios
o Bystaiall ool Lays 1 ) A Alian ) a1 iy (g5l ameall e a2
b e id gosl) paenll Lyl e 23 gse o o) IS G cale Cyal ) ssaal) ol

ol s s 6 L Aol il po (541 50 Lefal fage Jgll Aa)l il odadl
Frequent _Lsall Jle akaily by Leaas) aaaill clayl (e e st AFLP danly 456 8 aodiig,

)i 4 asbymal Glaln b adady 4V Msel apjil sa5 adaill (e 2ae ST aday 5f aaay Cua Cutter

(2016) Js¥) a3all ¢y 55 5 aal gl alaall caslall Hliaall dlas



AFLP Zesnd) abadll JiskY S8 sael) 77

ety oY adail) e 23e Jif 2aay5 Rare Cutter JISill ol o) (i cdadlly (anadty Y1 a5l
Alia) 4 6 1) 2ol o3a 35m Allaia) Ml (1) 8y JSEI 3 WS caeld 6 oay Jshal clagls
-(2003 <Solé) EcoRI ayy) sas calils

¥ \Y;
5 GAATTC — TTAA 3
3 CTTAAG = AATT 5
A VAN
EcoRl < pdadll a3 Jas Msel < gl a5 Jas

i ae )@ 4 6 Gacadid) Msel aaail sl cacld 6 8 awadiall ECORI sl ol adad (8L .1 J8d

gl 5 Gulia¥) ey AFLP Gy 26 ol S3 Il claye s Pstl Ji g Al cilag) Jextiass o8
«(2006) ¢y5,aTs Gustavo <3 LS Trull aie Yo Jasies Mesl anatll oyl s 2 S (gAY
ATy Masumu clly o8 LS Bgl Il aie Yay sy Mes| i iy of ¢Sy LS dadll e dgyad b

cllganll e gy SN i (el e il A8l clacall (e duas b (2006)

Gy opua G 0)s DD Aulie ba adid e mi Msel adalll e S i sasy g3l )
ey A Al L Al e Juadll Blee B anlic aan aaly b 8yseay adual layen
iy syl 038 5 (2003 (SOI8) dadmdll wdaill a3e (o Jliy Lasi 5y ECORI adail) (g (8
Llee Algd b Jomni (Ailiaal) il daudsy 4l 2y 5] DNA 55510l (aeall (ol auzas ¢ )ya)
0o dakadll lgd 05S5s daid JY) all el e Al el adaill (ge g lsl ADE e gl
sasall adad ggana (0 %90 Jis LSl e il gas Msel/Msel aals syl de ghaia (piigal)

.(2008) Levin &l ((1995) 53l Vos S5 LS DNA (5553l

deshie igall (e Aakaill gl (0 Cum Lah B il adadl) (e il adadll b SE) gl
sl meall adid g sane (30 %3.5 oyl Le JSs SIS Qi il a5 ECORI/ECORI aals aysils
e CpaiiiYl abdl) (e Aaslill adadll o BN £ lly (2008 cLevin ¢1995 «y5als Vos) DNA

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



xSl 78

leadyha 2al dakasll <55 Rare/Frequent Cutter Fragments (yidlise opiilgd <l Lﬂ;i Sl Jsyl
EcoRI/Msel il i) akaia e o3 S8 gdyh (e J5¥) aiil) adaie (o e Jidh lasislS 58
¢(2008 cLevin ¢1995 «55als VOs) DNA (555l asall adad ¢ gana (10 %6.5 olas L JS6
Ldlay) clag ol e saly ) dalall Qi 49 AFLP el 408 ade 355 3 gail) 1
Dhsyy Al 30U pe sy oA ) adadl) (ol asms Jldin) e 2y 48l LS cheaiiall ciliall

(2014 Jdandisl) liald) (e AL il aladinly culal) e (e 53 dlacl

i LSl e adadll 53 4 o lebe ciloiy Sliay aaly oF (8 ol b it (paniil pladind o)
ddee L dalioy PCR Juducidl) pall) Jeliil) ol asdacatl) dileal dauslia (65 5y DNA (g lalad
LS 3yl padl) e ansliiy W Byt alise 3 4 (VS ol Sla e 36D (hagly Jaadl)
danse (S5 Jeadll Dla e lyselal gt 30 (S Yy an 50€ 058 dedaall adaidl) dlac] ¢
ot Alla 8 lee Gaaiy) Aot e ity OLSEN QGBI Y] ddanls WLl 5 Gl (ks
Saunders ¢1995 «y5als VOS) aels 755 2000 Y 50 o 7555 alaals lakad bl asua DNA
Esoall Lt e Baaly ALl alas ol gt o (e LSy aail cpayi] plainl o) WS ¢(2001 531
il Aa (sl aae G el 8 dashall Llee Gipas wiey 135 PCR Jelss 3 DNA (il
oS el paly Jlae Jhaay ciline aaail Cpail sl ol ) Als) cadimill sy dasa3al)
Gob oo Al daadl A& Cllal e jeS e e Jpanll (e LiSayy dediaall adalll 2xe Jpass
(1995 «y5,aT5 VOs) clialdl (e JilE aaey il gil) Cadlial)

Adapters Ligation culedlall alal ddee .3

Gl 508 Adapters ciledle alastiul &y Cum AFLP Gy 408 8 Lulod dajd) ol o
il Laa i (e Byl Llai (S5 Double strands dayil) e zs) (e sS85 sl
iy A00l50 20 ) Jesi 8 Lol lappmat 24 ddg e e a5 Core sequence Luluy)
33T VOS) ghall a3 PCR Jelis Gyb oo il ddee 8 400D dadie i€ Gy
al Adadsy el 038 alal ff Gual Ay 2(2) Ay JSal b LS pdail) 4l ALK il & (1995
slus (2003 Sole) 4ad) Caelaill cillee ) Leugil lldg dagngal) adadll 83 ) Ligation seall

cclinegil) e e findl (ied iy il A g yua s 5a0ne Aedlalli 4de

(2016) JsYV 2a=dl ¢ 82l 5 aa) gl alaal caslall jlisall Ao



AFLP iadiad) ahaill JishY <Al sl 79

EcORI Aadall s 5

5-CTCGTAGACTGCGTACC
CATCTGACGCATGGTTAA-5

Msel D) s 5
5-GACGATGAGTCCTGAG
TACTCAGGACTCAT-5

el ety ALeally b1 bl (e LegilisSas Msel aadlally ECORI aadlall .2 JS

Llee il 3 Msel 5l ECORI ¢lsu adall oyl aunge cilasli e (38155 ¢clbusgdll e g3ie (pin)
ek e Sl Gl ddee 5 Msel sl ECORI adaill apils (535l (meal) adad (gl calallly adail
ool aeall adad pe LW Al dlee e iy caaly el B ol daaad) gssill Gaeall
3 AT Bye el (meal) ahad sale] o adaill ml aial lldy plal) aise Ciladi (& i Basaal
.(2003 ¢S0l€) dlall g Ll Lgbual Lilee

Caaiy 3l DNA Ligase (gssill paeall alad ol agled e DNA ahi Layy o Gual dlee 2aixi
Aol Apliusll pual¥) ely sale) Gyl oo DNA @il gydll agenl) (& j5usll aal o anlls,
say 3- Aldl A OH Jusnell degaas o &y Phosphate diester bonds jiuy)
O Baaly Aluli oyl Gy 5 5y5laall Basisal€uill 5— dylgill 6 —PO4 Clivgdll de gana s Ciladisal€ ol
gLl ¢day sty 3l Tap DNA polymerase seldl oy Jalial das Jayjié Al dludud) Wl Loyl
(2014 <Jdaadlsil) 3yslacll DNA didss claSall adad cp Juslal)

Preamplification sueall maill dds je .4

alayys Cplita) adadl) apils Leuled aat 5 Al DNA (go5ill (meall adad adia oy 5shadll oda
led aaiiy PCR Ll bl Jelas Gy ey ball j3aall alainly lere 488 i) el ae
e il ) A3l Bee A5 peal) LDl claglill dlee el e (s5ind dald clial
-(2003 <Solé) iy abadll oadsal

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



@y 80

Aai g il Jagyi Led Jagi Yl DNA (gosill (manll adad sladind) 8 Alssall 238 dpeal (eSS
O () o) Aaalilly aanl) By adadl) sledind QS Jelill miie g ey aliY) adlsa 25as p2el
alasid (DA (g Gl bl dlee (e gl LI a3l e %90 JSin i <l e adaill i)
Gilaya bt adadl) o3¢d AaBDlall sl ¥ High Annealing Temperature 4ille alail) 5))a 40
el ()5S ellgs LY alaa¥) il DNA whil Zedlal) caliald) alaill dan (e Jil oa s ikl alail

(2014 «Jasdisd 1995 ¢y5aTs VOS) (55831 adailly &3l alail (ga 52 US S8l 3yl

Al @lliy Msel/Msel el s alaill 43l (o5l imeal) Gl 48l sslad alatinl (Say
dauls L o4y o5 Biotinylation Zulaall auiy ECORI el (gsill Gamnal) (piigpn (A i lill
e palddll g ECORI e (g9a Al adadll Cds 38 Streptavidin beads ¢padl pul) luss
LAY L any o3 cgagal) asiil] dls yay sshadl) o3 Cayaiy (1995 ¢(y55a15 VOS) (5aY) oLl
A5l o 32018 Baly) i A il ) Adlaly figall (e Ailidal) CleDal) ddandsy adadll JgY)
Gl (alll Basly acld el 135 capl) ) Aedimall pladl) dae Qi 8 s Ay ALl B3l
4096 lsie; dedimd) plaill de aliy Al JS) 2ol 3 dilal 5 A/ ) dedimad) ol ae
S sl die aeld 203710 e gsing Al S asua 013 (2004 Cordes s Liu) Ciea
lea Msel ae ECORI (paihiVls ality Laims dakd 250000 )l Lo amy ECORI aiily qulaidl
Dl L Al ) sae ()& Caged AL seld 3 dila) & 13l chakid 500000 i L an
pkd slael ()6 Alayall 038 b 4dy Gllyg (2004 «Cordes s Liu) 4096\50000 (sf axki 122
ks lly dusbal) Jalyal) (o Alayal) 038 yfiats L A8L) K agim 3 Lagads las 5,8SDNA
s Jae (Say llily ) DNA @Sy 5yl aily clold) 58555 PCR Jelis (e e gk
Solé 2014 «Jhaallsl) W B 30 e Jpmal) Gy sl odg dilide (<150, cDlela
el aiimilly (Ll plalll cadaill gosill (meall (aMat) dalal a¥) @lshaall (2003
Solé) %1.6 3 oYl S o lhwlie (Sa (saaly Ladalen sacl 50l ae bl

{(3) oy IS b g s LS (2003

(2016) JsYV 2a=dl ¢ 82l 5 aa) gl alaal caslall jlisall Ao



AFLP daaiadl paill Jlglal S sasil 81

2 sl pasall (@ .DNA ol Gaaall padanul (T:%1.6 385 5bYl D o el .3 Js&
Llee (7 - eall el Gl iy qdaill 5yl 40l Laadlyy calallly Msel 5 ECORI apils akaill Jilee

NaeY e g 20 255 800 I 100 (e Aase A o daiimall adaill (e o ediys sagal) apiiail
sty (A Aajal (gilaye e PCR ddauly aoail)l 05 5l asiall <y 4l sy

Gl e abasils 30 Jaxtinng g o aaly 55508 55 Lagall iy (il 48 axiias (s2edll il
U (el pimill $5lad) 5shaall o3 ey ol 13 3 Ladiall 2sally sl arssi 5 Y laa
8 (PH) dases dayn EDTA Jse L 0.1 go Tris—Hel Jse Lo 10 dhauly il 10 Caisy
Jie Syl adail) oSy (Y sl 6 asdl Jels ) g ol aadiigg
(1995 ¢5,aTs VoS) 28l & cladiel€ 3 3als (sueail) amaiail)
Selective Amplification Aly) asail) 5 Aledl) sl dlaje .5
ilasall o282y Polymorphism ISal) saeill o culill Clisise pan g8 55hadll s3a (e aagl
s a8 i A bl Gl e 73 Ll b Wilsde L0850K50 ac)d 3 dal)
(Alan) ClansdSen 3+ aplY) adid mumge Clegli + Lulul) LD Glals) e Bl S
b)) a3 Cladss AdLZY)
v : -
( \
EcoRI 5-GACTGCGTACC AATTC NNN-3
Msel 5-GATGAGTCCTGAG TAA NNN-3

£l 32l AN Cpa oS rdaall)

Alal ClaislSon 3 5wyl e g se il & el AL il e 0S5 Al .4 S

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



xSl 82

ENlan (30l o ol € s Alaall sda 8 Jelill bs 3 DNA (550 aeall odad )
sl 3 e 10 Y Jomy 38 3n ) ALl Alapall gl iy i Blud) Jaball 8 Lol
Abens LA 5 cpay Ao S gt 30 QM Gl Liads 3l CASH st pnan lia Lea Jalse 320
Sle hlic) rareffrequent fragment ends (pdylall Jdlida (gy9ill (asall adad dicliany cala)
e 7sl5us (2003 ¢Solé 2014 «Jhaalls) saead) Caelaill dlaje 3 adie) Sl Gl i
35 (2008 ¢o5AT 5 Agarwal) s 100 Y 50 (e ol e gy Jlenind (e Aailil a3l
Aol ) el o ol el o aslaall (a5 (1999 <5 ATs Savelkoul) daia 200 Y Juay

(5) Ay ISl 3 LS dediadl e sl pdadll sae (pe Jliy GlIIS Al ST adail) Jaas

Saadll e 3L A ghlall caadd)

AATTCCAC TCGT
GGTG AGCAAT
) WAl Bl g alad
A9 2 clalily 3o 68 T o5 22 A2y s Slails =152 255 18
CTCAQTAGACTGCGAGTACCAAT TCICAC TCAf TACTCAGGACTCAT
CATCTGACGCATGGTTAAGGTG AGCAATGAGTCCTGAGTAGCAG
1
! :
1 L
3Eda oo ) 6B + "
- )
AFLP 4aal ! !
L
GACTGCGTACCAATT )
GAGCATCTGACGCATGGTTAA AGCAATGAGTCCTGAGTAGCAG
1
CTCATAGACTAGCAGTACCAAT TCCAC FEOIT TACTCAGGACTCATCAGTC
ATGAGTCCTIGAGTAG
* 1 AFLP a2k
Sl ae ) 68
Lol

(1995 cy5yaT 5Vos) e Mas limy) aimill 5 4Dl plad dlee 5 aaail agiily akadll e .5 JS

laa L aBDle 5o Lo adadll (e oS 138 o e Al PCR Jels JS 8 @laldl (e z9) alaayy
A e 3l gl () Tolee g (5) o S e Lostil) (i) s LI ) (535
Clasily Gl 8 Lega 153 canly (oball 50l Slea (8 pudicail) galine S aiail) & AU
Slsill S an Gob ooy dugtall ahill AT Sud 3y DNA (gl (meall obi
Ll i lls dusie Aapd 65 U alsiN1 Angn ady lly sy gasil) Gameal) caliy calialdl

A 550 DS e sy Sppieall (gl pmandl e sladl I (535 Lan 850 il ity

(2016) Js¥) axall ¢y S5 5 aal gl alaall caslall sl Alae



AFLP Zesnd) abadll JiskY S8 sael) 83

Ahsall A 3y90 IS 0.7 Joamay plail) 5)ha dapy (il & & (PCRI =aliy AFirst cycle
Y i s Aasie 3250 56 Bl Aapd (Y deal (S e A 55l (S Al e A8a3)
Quli il o) oy Aatlll DNA (55l Gmanll pdad lgadine i (lly lan 530S alaill slaiad
sale Ay Opeddiveall (oLl o Ludln JSYI adadl)l il ) Joa s Jelal) Lada 8l
Pha (e 258 Caelail) (g 338 Aspal) Wl cadaldl) a3 Jud (pe sl G lall <l wdadll (6
il daliall 20l las) dlee o) LS (356 & saals alailV) daa e 055 536 ) 14 555
el KL o) AaIG) LA o s il Bany 5,881 DA LALRY) acldl) s e sy
ehdll Ao gy dae aaad Al degadl dalsall o Ul S5 48 ) ddla) dpaall A asa)n
-(2003 <Solé 2014 «Jaalisif 1995 (5,315 VOS) dediaiall

50l et o Lo Wle (2011 «(y5,aTs Jonah) dadas saley A0ll) oy i ot oy Gla) iamy 35
Ll b dadll 528l Sy Yy (ECORI ayily Lo saaadll adaill 45, DA (4 (Say il ECORI
Gl adail) =80 saalie (Rars ¢ Syl Ghae) Gub e adall Juad ddee & Msel/Msel
Sl Y B s i Gy 2l 068 L Llle Al dediadly deshiall DNA (gosill (meal) a3a
Gl darmay WS Joll Sla eSSl (Mayl) alaaiul Base pair aclsll ge z55 500
sl il deghidl ajall aaa s g ol Sy alue g3 AN oY) Db e Y i)
Al aadis bl ds bl gaal al i) il draa aladiu) (S WS el el
o Sl Laeall il saalie (Say Appedl) Apaldl) 48yl 8y (Laballed dales 2504 <0 EcoRI
Alee Aok Qi AN 3 A S5 (6) A JSEl 8 LS Ciliniaes add A e saasdl) oadll
dng)y 520l 500 ) 30 e aiall e S WS galall BLIDIS) ol diplay el gl
(2003 <Solé)

AFLP dauly 2 A4S dall 3abudly 3abuud)

QSA Gw GuEl ae a9 Dominant sabudl Jie AFLP dadly cise any Je Qlall (S WS

Gub e Codominant s jidae sabws ) Leligad 3oyl oo @ld g Aa Jilaiall ey AA Jiliiall )l
a8 38 ety Juduiall 5ald) Jelis ilsi dueS 3 oSadl) (ol (2010 ¢gyspaly Gort) dajall 48LS 50
sl BESY Gl YY) Gph oo @l (Say LS ccluldl & olall dags oUadY) (el dunye
Why aBladl il o8 G Dl e goqll (mesll dajal (Optical Density OD)

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



osSlly 84

«Koch  Piepho) Heterozygous aliliiall je dajall (1 ddigual) 230 < Homozygous
-(2000

el Jadas

Qe oad Cie b (e A5 aiall e S agas o Al ClBlall A mili Jias Al adied
Slo ol elulial AL plsalls acY) e adies Al aiall @il el ¢l ey asiall (e
(2012 ¢pmn) Tan 48830 23all Jlaa) & 5« dlall DNA Loy

oar seh e A3l Bale sS5 ls Intensity aial) Gl sad 8 cldiay) e adea) Gl U
O ST daiall 5 ong 5anls A Aun S8 o el al) il s b e die Ll ojal
4 2y dus Homozygozity )l Jilall dlls e da3b s 85 Comigrating bands dajs
Gl ddeLaiall ahal) paa Gl el sl (it Ll Lags SAY) V) e aisall (et Caelian
s il sl

— e = o ——
T e e ————r —=
——— —— e
— -
S ~
.= —
80 o a0 20 0o 10 120 30 40 150 160 170 180 190 oo 210 220 250 240
200 ] | “ ’ J‘
14 [ |
eoo] | (| | | A s
|| | 2 f f )
«00] | | | ﬂ 4 1) f /\ P " | i
| & | i ah |\ [ / | i
200}V Ul A / | A 1| A\ N a LA \ B ! -—
] 1| \ ]| AR a [ \A \A A - ki
= - \J | AV AVAYEDEN AV VA AUVAY W WA A_S B

Jlasils DNA (g55ill (manl) aia Jomb (i wAcadl) s Basm Jlantisds DNA (g5l (maanl) i Joc (1.6 J8
cclinie Ada e aiall el Ayl ualdll Jlaxinls DNA (5558l Gaeall ain Josd (g - Caies il Zaia

(2016) Js¥) axall ¢y S5 5 aal gl alaall caslall sl Alae



AFLP Zesnd) abadll JiskY S8 sael) 85

&V om lee Cangd) DNA fws e S5 ) o il W DNA S5 303 06K of sy
A sl all e 05 DNA (5558 Gaeall 383010 3G o Lags ciye o JST adisall ui el
(2012 ¢ppmn) sl kil e Al aiall Gla & COUAY) alasind (Ka Y Sl Jalse 30y by
Cilill DNA (g5l amaall ain e o 35ag o bldie) (als Jpa 3 AFLP dauly o pasd
ddead 520mdl) Copualall ey Janinis 0 Soplly lasay adals 1 adll sasmsall ajall Say Cus (dabiad)
(2012 ¢ pman) Ayl 8 ALl g 15Ty CalialT s dally A1 iy g gl lBlall slals el
AFLP Z\.Mb cﬁ!},}u
Jonah ¢2004 «Cordes  Liu) (s 2all DNA (555l meall chlaglity ddue Adyee il Y . ]
(2011 ¢ ,aT;
4 dags 2 S shed) Patterns oLl jlel) o Leiyadl ddllad) 482l AFLP dauls Sis .2
2012 «pmn) Aihsl) daad) 2l (Bl @)l e lelea Lae (gohall 3ol Slea dae Cagyka
-(2011 ¢ys,aly Jonah
(Omn) Apalll G S v iall ekl Gl e Jpand) (S Cun Lgihise 4855 3
-(2004 «Cordes  Liu <2012
8y Lynaad ) gsall 05 dee Aaje JS e 380 Jillaay BalsnV) 3plSaly Al o2 Sl 4
(2012 ¢ ppmen) Alysha il aly Jallaall by 5)liall 450Ka) (ge 233 L 1305 (55
B e Jaantiy Glalll (e 58 desene b Jexing All; RAPD dauly 48 G4, .5
(1995 «s,al5 Vos)

SafiealSon yual Jymay Badalay Al A8y, Gluls Jde AFLP danly 456 3 Jgpasl) (K4 .6
(1995 <5 ,aTs VOs) aiald) ol dadlall ddlayl el 3aal;s

AFLP iauly cigs

Semagn) sl Jilall e Al N s Y slly bl Glanlgll e iiad L1
(2006 «y5,3Ts

-(2006 «y5,aTs Semagn) dslgll dagil) ) Joat s dp@l) Lgallaii A Gfgladl) aad L2

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



xSl 86

elanl ey ) it a8y ki Comamy ally Slashaall (g T 808 BaeS i3 .3
abasii 10) DNA (550l (meall (o 581 43 Y AFLP dasls zUias RAPD sy 43lia .4
(e J9 aha gyl 10 2 A3l dye (I
) S Jie s o e 5 clphailly LyaSl Jie 4a8al) i) clie 8 Lagad; Ljds .5
GBS LA pxe el @lliy AFLP dauds SLaal ehals (gssil) el padlaiul o & Y
e OIS Agne lalis 3 danadtia Cand AFLP oy of Cus SLaaY1 b ()8l 488 4
Lpaadl (g5 dpall GBI rpen qe dala ) LeiSay LaSly Vs 5Ll i
Semagn) waaill cila) ae Jalan 8 Al cladall ges e QI goil) (aaall SlA Cay L6
(2006 <5535
i yslill gl AxsY) Adyle o Al Gl dhaa ge WY sl Sla Jlexiad giad dgal) L7
(2006 «(y5aTs Semagn) dllee U #liad 5 i<y Blad i o 5)la¥) Dles 43)lie IS
Ladal)
Lahal) oLl o Shol gsilly Al dacad) a8 degall Liall landsl) a AFLP Zasls e
5 RFLP L i G pand gd cAida) L) GlXS; dplsally 4alall gls) e aall 354
Tipse dipre ) st Vs Apatll IS5 v bl Ciph e Allall A8l Sl Ll LS (RAPD
pre Alla b DU G By Vs Alishay saaaie glshad o V) ey ahall ASE ol Sl
LSl il

el
sl Al 5 Aial) Lagdaall — Gypall WD L (2014) Loy cJilaallsd

http://raheemaboualjadayel.blogspot.com/2014/04/ssr-issrrapdrflpaflp-per-
. Accessed March 2016. uv.html

~67 :4 cidlall del) agall dae Adpal Cldea) saelue cilall £uji (2006) -2me e ¢ Sald)
72

(2016) Js¥) a3all ¢y 55 5 aal gl alaall caslall Hliaall dlas



AFLP Zesnd) abadll JiskY S8 sael) 87

A bl (gl Aagliall Ciyse 20085 .(2002) LSk asl 5 cdeal Hsen caela JUS ¢ el
aslall (3iias daala Aae o el (e (Hordeum vulgare L.) cuas b 4 dagisall 4y5Lall <)l
32-13 :18 eyl

.39-32: 15 s‘_).")gj\ Aaala

Alatinly dyyp b il e Puccinia striformis f. sp tritici juay) lalbad faall jhi adadl
28 bl aghll 38 dads das . 20075 2006 anse DA (AFLP) Lall dfpall < yisal
472-455

Agarwal, M., N. Shrivastava and H. Padh. (2008). Advances in molecular marker
techniques and their applications in plant sciences. Plant cell reports, 27:617-631.

Becker, J., P. Vos, M. Kuiper, F. Salamini and M. Heun. (1995). Combined mapping
of AFLP and RFLP markers in barley. Molecular and General Genetics, 249:65-73.

Benjak, A., J. Konradi, R. Blaich and A. Forneck. (2006). Different DNA extraction
methods can cause different AFLP profiles in grapevine. Vitis vinifera:15-21.

Benslimane, H., S. Lababidi, A. Yahyaoui, F. Ogbonnaya, Z. Bouznad and M. Baum.
(2013). Genetic diversity of Pyrenophora tritici-repentis in Algeria as revealed by
Amplified Fragement Length Polymorphism (AFLP) analysis. African Journal of
Biotechnology, 12:4082-4093.

Caetano, A.R., Y. L. Shiue, L. A. Lyons, S. J. O'Brien, T. F. Laughlin, A. T. Bowling
and J. D. Murray. (1999). A comparative gene map of the horse (Equus caballus).
Genome research, 9:1239-1249.

Dasmahapatra, K., J. Hoffman and W. Amos. (2009). Pinniped phylogenetic
relationships inferred using AFLP markers. Heredity, 103:168-177.

Diaz, S., C. Pire, J. Ferrer and M.J. Bonete. (2003). Identification of Phoenix
dactylifera L. varieties based on Amplified Fragment Length Polymorphism (AFLP)
markers. Cellular and Molecular Biology Letters, 8:891-900.

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



xSl 88

Dorji, K. and C. Yapwattanaphun. (2015). Assessment of the genetic variability
amongst mandarin (Citrus reticulata Blanco) accessions in Bhutan using AFLP
markers. BMC Genetics, 16:1-7.

El-Khalifeh, M., A. El-Ahmed, A. Al-Saleh and M. Nachit. (2009). Use of AFLPs to
differentiate between Fusarium species causing root rot disease on durum wheat
(Triticum turgidum L. var. durum). African Journal of Biotechnology, 8:4347-4352.

Gao, Y., Y. Tu, H. Tong, K. Wang, X. Tang and K. Chen. (2008). Genetic variation
of indigenous chicken breeds in China and a Recessive White breed using AFLP
fingerprinting. South African Journal of Animal Science, 38:193-200.

Gort, G. and F. A. van Eeuwijk. (2010). Codominant scoring of AFLP in association
panels. Theoretical and Applied Genetics, 121:337-351.

Griffiths, R. and K. Orr. (1999). The use of Amplified Fragment Length Polymorphism
(AFLP) in the isolation of sex-specific markers. Molecular Ecology, 8:671-674.

Gustavo, R., J. Robert and H. Klaus., (2006). An optimized method for the generation
of AFLP markers in a stingless bee (Melipona quadrifasciata) reveals a high degree
of intracolonial genetic polymorphism. Apidologie, 37:687-698.

Hamwieh, A., S. Udupa, W. Choumane, A. Sarker, F. Dreyer, C. Jung and M. Baum.
(2005). A genetic linkage map of Lens sp. based on microsatellite and AFLP markers
and the localization of fusarium vascular wilt resistance. Theoretical and Applied
Genetics, 110:669-677.

Hoda, A., L. Sena and G. Hykaj. (2012). Genetic diversity revealed by AFLP markers
in Albanian goat breeds. Archives of Biological Sciences, 64:799-807.

Ipek, M., M. Seker, A. Ipek and M. Gul. (2015). Identification of molecular markers
associated with fruit traits in olive and assessment of olive core collection with AFLP
markers and fruit traits. Genetics and Molecular Research, 14:2762-2774.

Janssen, P., R. Coopman, G. Huys, J. Swings, M. Bleeker, P. Vos, M. Zabeau and K.
Kersters. (1996). Evaluation of the DNA fingerprinting method AFLP as a new tool
in bacterial taxonomy. Microbiology, 142:1881-1893.

Jonah, P., L. Bello, O. Lucky, A. Midau and S. Moruppa. (2011). Review: The
importance of molecular markers in plant breeding programmes. Global journal of
science frontier research, 11: 5-12.

(2016) Js¥) a3all ¢y 55 5 aal gl alaall caslall Hliaall dlas



AFLP Zesnd) abadll JiskY S8 sael) 89

Jubrael, J.M., S.M. Udupa and M. Baum. (2005). Assessment of AFLP-based genetic
relationships among date palm (Phoenix dactylifera L.) varieties of Iraq. Journal of
the American Society for Horticultural Science, 130:442-447.

Karahan, A., G. B. Kilig, A. Kart, H. S. Aloglu, Z. Oner, S. Aydemir, O. Erkus and S.
Harsa. (2010). Genotypic identification of some lactic acid bacteria by Amplified
Fragment Length Polymorphism analysis and investigation of their potential usage as

starter culture combinations in Beyaz cheese manufacture. Journal of dairy science,
93:1-11.

Levin, R. E. (2008). DNA-based technique: Polymerase Chain Reaction (PCR). In:
Modern techniques for food authentication. Ed.: Daw-Wen Sun, Elsevier, Burlington,
USA, P:411-476.

Liu, Z. and J. Cordes. (2004). DNA marker technologies and their applications in
aquaculture genetics. Aquaculture, 238:1-37.

Martinelli, F., R. Scalenghe, S. Davino, S. Panno, G. Scuderi, P. Ruisi, P. Villa, D.
Stroppiana, M. Boschetti and L.R. Goulart. (2015). Advanced methods of plant
disease detection. A review. Agronomy for Sustainable Development, 35:1-25.

Masumu, J., D. Geysen, E. Vansnick, S. Geerts and P. Van den Bossche. (2006). A
modified AFLP for Trypanosoma congolense isolate characterisation. Journal of
biotechnology, 125:22-26.

Negrini, R., I. Nijman, E. Milanesi, K. Moazami-Goudarzi, J. Williams, G. Erhardt,
S. Dunner, C. Rodellar, A. Valentini and D. Bradley. (2007). Differentiation of
European cattle by AFLP fingerprinting. Animal Genetics, 38:60-66.

Oleszczuk, S., J. Zimny and P. T. Bednarek. (2002). The application of the AFLP
method to determine the purity of homozygous lines of barley (Horedum vulgare L.).
Cellular and Molecular Biology Letters, 7:777-784.

Ozkan, H., S. Kafkas, M.S. Ozer and A. Brandolini. (2005). Genetic relationships
among South-East Turkey wild barley populations and sampling strategies of
Hordeum spontaneum. Theoretical and Applied Genetics, 112:12-20.

Piepho, H.-P. and G. Koch. (2000). Codominant analysis of banding data from a
dominant marker system by normal mixtures. Genetics, 155:1459-1468.

Al Mukhtar Journal of Sciences, Vol. 31, No. 1 (2016)



@y 90

Powell, W., W. Thomas, E. Baird, P. Lawrence, A. Booth, B. Harrower, J. Mcnicol
and R. Waugh. (1997). Analysis of quantitative traits in barley by the use of
Amplified Fragment Length Polymorphisms. Heredity, 79:48-59.

Rao, H., J. Deng, W. Wang and Z. Gao. (2012). An AFLP-based approach for the
identification of sex-linked markers in blunt snout bream, Megalobrama
amblycephala (Cyprinidae). Genetics and molecular research, 11:1027-1031.

Sasanuma, T., K. Chabane, T. Endo and J. Valkoun. (2004). Characterization of
genetic variation in and phylogenetic relationships among diploid Aegilops species by
AFLP: incongruity of chloroplast and nuclear data. Theoretical and Applied Genetics,
108:612-618.

Saunders, J.A., S. Mischke and A. Hemeida. (2001). The use of AFLP techniques for
DNA fingerprinting in plants. Beckman Coulter Application Notes, A1910A: 1-9.

Savelkoul, P., H. Aarts, J. De Haas, L. Dijkshoorn, B. Duim, M. Otsen, J. Rademaker,
L. Schouls and J. Lenstra. (1999). Amplified-Fragment Length Polymorphism
analysis: the state of an art. Journal of clinical microbiology, 37:3083-3091.

Scott, K.D., E.M. Ablett, L.S. Lee and R.J. Henry. (2000). AFLP markers
distinguishing an early mutant of Flame Seedless grape. Euphytica, 113:243-247.

Semagn, K., A. Bjornstad and M. Ndjiondjop. (2006). An overview of molecular
marker methods for plants. African Journal of Biotechnology, 5:2540-2568.

Solé, M. (2004). Factors affecting the genotypic and genetic diversity of the dioecious
clonal plant Cirsium arvense at the metapopulation level. UFZ- Leipzig-Halle GmbH.

Vos, P., R. Hogers, M. Bleeker, M. Reijans, T. Van de Lee, M. Hornes, A. Friters, J.
Pot, J. Paleman and M. Kuiper. (1995). AFLP: a new technique for DNA
fingerprinting. Nucleic acids research, 23:4407-4414.

Wang, Z., P. Jayasankar, S. Khoo, K. Nakamura, K. Sumantadinata, O. Carman and
N. Okamoto. (2000). AFLP fingerprinting reveals genetic variability in common carp
stocks from Indonesia. Asian Fisheries Science, 13:139-147.

Wu, R., Y. Han, J. Hu, J. Fang, L. Li, M. Li and Z.-B. Zeng. (2000). An integrated
genetic map of Populus deltoides based on Amplified Fragment Length
Polymorphisms. Theoretical and Applied Genetics, 100:1249-1256.

(2016) Js¥) a3all ¢y 55 5 aal gl alaall caslall Hliaall dlas



AFLP Zesnd) abadll JiskY S8 sael) o1

Zabeau, M. and P. Vos. (1993). Selective restriction fragment amplification: A
general method for DNA fingerprinting. European patent application, 92402629.

Zhang, P., H. Zhou, C. Lan, Z. Li and D. Liu. (2015). An AFLP marker linked to the
leaf rust resistance gene LrBil6 and test of allelism with Lr14a on chromosome arm
7BL. The Crop Journal, 3:152-156.

Zulini, L., E. Peterlunger and E. Fabro. (2005). Characterization of the grapevine
cultivar Picolit by means of morphological descriptors and molecular markers.
Vitis,44:35-38.

Amplified Fragment Length Polymorphism (AFLP)

Khaled Elmeer' and Mohamed Bakory”

'Horticulture Department, Faculty of Agriculture, Omar AL-Mukhtar University Libya
?Animal production Department Faculty of Agriculture, Sabha University Libya
“E-mail: elmeer@gmail.com

Abstract

Amplified Fragment Length Polymorphism (AFLP) is one of the most important molecular
marker techniques which is used for fingerprinting and genetic diversity study, AFLP based
on detecting of DNA fragments which are digested by restriction enzymes then amplified by
polymerase chain reaction PCR, the fragments are visualized on polyacrylamide gels or by
using fluorescent detection in capillary systems. This article provides a detailed review for
principles, methodologies, applications, advantages and limitations of AFLP.
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Comparison of some methods for Reference Evapotranspiration calculation
in Shahat Area, Aljabal Alakhdar- Libya

Mohamed A. MOMEN", Osama A. ABDELATTI,

Omar Almokhtar University, Faculty of Agriculture, Soil and Water Department.
“E-mail, gebrilm@yahoo.com

Abstract

This study was conducted to compare some methods for calculating the reference
evapotranspiration (ETo) with FAO Penman-Monteith (FPM) which is the recommended method
by the FAO to calculate the reference evapotranspiration. Seven methods were chosen, three of
which depend on the temperature, namely, (Blaney-Criddle BC, Hargreaves- Samani HS,
Thornthwaite TW), and four depend on the radiation (radiation Rd, Priestley-Taylor -PT, Makkink
MK, Turc TC). Thirty seven years of climatic data for a period of 1963 to 1999 were used from
meteorological station of Shahat, Aljabal Alakhdar, Libya. The obtained results showed that the
method of Blaney-Criddle was the best performance compared to the FAO Penman Monteith
(FPM), where the values of the root mean square error (RMSE), mean bias error (MBE), the
maximum error (MAXE), and the relative errors (RE) were 0.33, 0.11, 0.66 mm/day, -0.1%,
respectively, while the method of Thornthwaite was the least performance, where the values of the
root mean square error (RMSE), mean bias error (MBE), the maximum error (MAXE), and the
relative error (RE) were 1.8, 1.69, 2.76 mm/day, -46.48% respectively. The rest of the methods
ranged between these values.

Keywords: Evapotranspiration, Temperature, Radiation, FAO Penman-Monteith.
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Evaluation of discarded dates on the performance of Libyan local goats

Shrdh, 1. A., Amaizik’, S. A. and Milad, L. S.

Animal production department, Faculty of agriculture, Omar Al-Mukhtar University
“Email: amaiziksalem @yahoo.com

Abstract

This study was carried out in the experimental station of Animal Production Department,
Faculty of Agriculture, Omar Al-Mukhtar University, El-Beida-Libya, during winter season
2013/2014 to investigate the effect of replacing 10 or 20% of the concentrate mixture with
corresponding percentages of discarded dates on the performance of local growing male goats.

Fifteen male goats (3-4 months old) with average body weight of 11.6 + 0.47 kg were
randomly allocated equally into 3 groups. A growth trial lasted 90 days preceded with 14 days
of adaptation period. Digestibility trial was conducted with 9 animals (3/treatment) after the
culmination of the growth trial. Blood samples were taken from the jugular vein for
biochemical measurements.

Chemical analysis indicated that, discarded dates contain 3.97%, 4.35%, 11.24%, 70.1% and
10.39% of CP, CFat, CFiber, NFE, and Ash, respectively. Total and daily gain were increased
(P<0.05) in group 10% compared to control and 20% groups. No significant differences
(P>0.05) were observed in the final weights and consumption of concentrate feed. Total daily
feed consumption was lower (P<0.05) in control group in compared with 10% or 20% groups.
Daily roughage consumption was increased (P<0.05) with increasing discarded dates in diets.
Feed conversion rate and performance index were better (P<0.05) in 10% group in
comparison with 20% group.

Digestibility coefficient of crude fat was increased (P<0.05) in group 20% compared with
control group. Blood serum total cholesterol was decreased (P>0.05) with increasing
replacement of discarded dates.

The replacement of 10% of discarded dates in diets of Libyan local goats was better in growth
performance, and with increasing the replacement percent, digestibility of crude fat and
consumption of roughages were increased.

Key words: Discarded dates, Growth, Digestion, Blood, Goat.
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Land Cover Change Detection in Garabulli using Remote Sensing and
GIS Techniques in the period of 1992 to 2010
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Ahmed Ekhmaj’, and Younes Ezlit’.

'Libyan Academy- Land Sciences Department, Tripoli, Libya.
Faculty of Agriculture, University of Tripoli, Tripoli, Libya.
*Email: mukhtarelaalem@yahoo.com

Abstract

This study aimed to monitor the change in land cover in Garabulli region during the period
(1992 - 2010) by using remote sensing technique. The satellite images used in this study were
obtained from the satellite Spot 4 for each of years of 1992 and 2000 and Spot 5 for year 2010.
The supervised classification was performed on the Spot images using maximum likelihood
classification. The land cover changes were detected during different times by land cover maps
which were produced using ENVI software. The results have revealed clear changes in the land
cover whereas barren land, agricultural land, and urban area have been increased by 37.6%,
35.1%, and 28% between 1992 and 2010, respectively. Meanwhile, forest and rangeland were
decreased between 1992 and 2010 by 65% and 41%, respectively. The results showed that
declining of forest and rangeland may lead to rapidly increase of desertification. Additionally,
the present study revealed that the remote sensing techniques can be used effectively in
monitoring and interpreting the changes which may occur in the land cover.

Keywords: Remote Sensing, Supervised Classification, Land Cover, Garabulli
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