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Abstract

This study described the changes in the liver of Uromastyx acanthinura (Bell, 1825) males
and females during hibernation and activity seasons. The results revealed that, hibernation
causes increase fatty liver and pigment cells with abundant damage, comparing with nearly
normal structure and less fatty liver after the hibernation with almost normal pattern. Genomic
DNA showed apparent separation during hibernation. Also, caspase3 and caspase7 activity
reached a high level in the liver tissue during hibernation comparing with activity season.
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1. Introduction

Hibernation is a form of hypothermic dormancy that allows animals to escape
unfavourable climatic regimes and periods of unavailable food resources. Because the
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metabolic rate of a tissue is reduced when the tissue temperature is reduced
hypothermia reduces the thermostatic component of an animal energy budget.

In ectothermic vertebrates, increases in ambient and ground temperatures during
spring are thought to play a role in initiating emergence from winter dormancy and
subsequent reproductive behavior (Macartney et al., 1989; Grobman, 1990;
Crawford, 1991). Temperature plays an important role in various aspects of the life
history, ecology, and physiology of reptiles and other ectotherms (Angilletta et al.,
2002). Growth rates (Arnold and Peterson, 1989; Avery, 1994; Litzgus and Brooks,
1998a), reproduction (Schwarzkopf and Shine, 1991; Litzgus and Brooks, 1998b;
Rock and Cree, 2003), seasonal activity patterns and habitat use (Webb and Shine,
1998; Whitaker and Shine, 2002), and geographic distribution (Castonguay et al.,
1999) are all influenced by environmental temperatures. Physiological processes such
as metabolic rate generally increase with temperature (Gatten, 1974; Bennett and
Dawson, 1976; Beaupre et al., 1993; Karasov and Anderson, 1998; McNab, 2002);
However, few reptile species are known to have plateaus of temperature-independent
metabolism (Waldschmidt et al, 1987). Information on how temperature affects
metabolic rates is useful for the development of models that describe the energy
budgets of organisms (Lillywhite, 1987; Secor and Nagy, 1994; Beaupre, 1995,
1996), which in turn strongly influence life histories (Congdon et al., 1982; Dunham
et al., 1989). The study aimed to illustrate the effects of seasonal variations on the
liver structure and function of U. acanthinura (Bell 1825).

2. Material and Methods

A total of 32 adult animals, divided into two groups each group of 16 to each season,
8 Male and 8 female of U. acanthinura were caught from south Libya. They were
brought directly to the laboratory, from their natural habitats. Specimens were divided
into two groups based on the seasons, activity season (Summer: late June to mid of
July) and hibernation season (Winter: late November to mid of January).

2.1. Light microscopic investigations

During the two seasons, the collected specimens dissected and liver was immediately
fixed in 10% normal saline. The specimens were dehydrated in ascending grades of
ethyl alcohol, cleared in xylol, mounted in molten parables 58-60 °C . Serial Spm
thick histological sections were cut stained in Mayer's hematoxylin and eosin and
processed for investigation under bright field light microscope and photographed.

(2013) AGN 232l ¢y g piall g ol Al ia slel] jlisall lae
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2.2. DNA Fragmentation Assay

DNA fragmentation was assayed by a modification of the method of Arends et al.,
(1990) and Bortner ef al., (1995). Freshly isolated specimens were washed twice with
ice-cold PBS and suspended in 100 ml of lyses buffer (10 mM Tris HCI/10 mM
EDTA/0.5% Triton X-100, pH 8.0), vortex-mixed, sonicated, and incubated on ice for
20 min. After centrifugation for 20 min at 4°C 14,000 rpm the supernatant containing
fragmented (soluble) DNA was transferred to another tube. Lyses buffer (100 ml) was
added to the pellet containing insoluble DNA. Both samples were treated with RNase
A (0.5 mg/ml) for 1 hr at 37°C and then with proteinase K (Sigma, 0.4 mg/ml) for 1
hr at 37°C. After adding 20 ml of 5M NaCl and 120 ml of isopropanol, the samples
were incubated overnight at 220°C, and the DNA concentrations were determined.
Fragmented DNA was calculated as 100% X soluble DNA/ (soluble+insoluble DNA).
The soluble fraction of DNA was determined by electrophoresis on 1.5% agarose gel
and has a ladder-like appearance.

2.3. Caspase 3

Caspase 3 was determine using ELISA kit of Uscn Life Science Inc. Wuhan Cat. No.:
E0449Ra. Caspase-3 is a member of the caspase (cysteine aspartate protease) family
of proteins, and has been shown to be an executioner protein of apoptosis. Sequential
activation of caspases plays a central role in the execution-phase of cell apoptosis.

2.4. Caspase 7

It is determined colorimetrically using Stressgen Kit (catalogue No. 907-013). Cells
that are suspected to or have been induced to undergo apoptosis are first lysed to
collect their intracellular contents. The cell lysate can then be tested for protease
activity by the addition of a caspase-specific peptide that is conjugated to the color
reporter molecule p-nitroaniline (pNA). The cleavage of the peptide by the caspase
releases the chromophore pNA, which can be quantitated spectrophotometrically at a
wavelength of 405 nm. The level of caspase enzymatic activity in the cell lysate is
directly proportional to the color reaction.

2.5. Statistical analysis

Data were presented as means + standard error (SE). The statistical analysis was
performed with multi-variant analysis of variance (MANOVA) using SPSS (version
13) software package for Windows comparing the multivariations between the
groups. F-test was calculated and considered statistically significant at p < 0.05

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)
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3. Results and Discussion

3.1. Histological observation of liver

By light microscopy it observed that, during two hibernation seasons the fatty liver
was more abundant with damage, of which restored nearly normal structure in spring
and almost normal pattern in summer. Light microscope observations revealed that
during hibernation, hepatic cells were less homogeneous in size and more damaged,
particularly in female (Fig.1).

Fig. 1. Photomicrographs of histological sections of Uromastyx acanthinura liver, male (M) &

female (F), during two seasons, Activity season, (A&A1) showing nearly normal structure and

almost normal pattern with less abundant fatty. Hibernation season (B&B1) showing fatty and
pigmented liver cells with more abundant damage particularly in female.

3.2. Liver DNA fragmentation

Fig. 2 illustrates the liver DNA fragmentation of males and females U. acanthinura.
The genomic expression of the degree of laddering (total DNA fragmented) increased
and more expressed during hibernation of both male and females. Males showed
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highest degree of genomic DNA fragmentation. There was no detected genomic DNA
damage during the season of activity.

Fig. 2. Male and female of Uromastyx acanthinura, DNA fragmentation, Lane (L) Lader,
Lane (1) Active season, Lane (2) representing hibernation, Genomic DNA showed apparent
separation during hibernation, particularly in female.

3.3. Caspase 3 and Caspase 7

Table 1. and figs (3 and 4) illustrates the changes of liver caspases of both male and
female U. acanthinura, during activity and hibernation seasons. Caspases 3 and 7
were markedly increased reaching highest level during hebernation season comparing
with the activity season.

Table 1. and figs (3 and 4) illustrates the variations of caspases of both male and
female of U. acanthinura during activity and hibernation seasons. The assayed
caspases enzymes were markedly increased reaching highest level during hibernation
season. However, during activity season there were a marked declining of the
enzymes activities. There were no wide variations of the enzyme activities between
both sexes.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)
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Table 1. Changes of liver caspases of both male and female Uromastyx acanthinura, during
activity and hibernation seasons.

CAS3 CAS7
Caspases/Sex
M F M F
Activity Season 0.61+0.05 0.60+0.06 0.62+0.04 0.56+0.05
Hibernation Season 0.98+0.04 0.97+0.07 0.92+0.04 0.96+0.04
F-test 55.38 65.40 74.34 65.76
p=<0.05 S. S. S. S.
(Mean=SE), Significancy at p. < 0.05; M:. Male; F: ,.Female .
1.2
Caspase-9
1 T T
7

p100mg

0.4

0.2

%

AS

H.S

Fig. 3. Changes of Caspase-3 activity in liver of male and female of Uromastyx acanthinura,
during activity season (A.S) and hibernation season (H.S).
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Fig. 4. Changes of Caspase-7 activity in liver of male and female of Uromastyx acanthinura,
during activity season (A.S) and hibernation season (H.S).

4. Discussion

U. acanthinura often known as the North African Spiny-tailed Lizard, is a medium
sized lizard occurring in desert habitats of north-western Africa, and the northern part
of western Libyan desert .

The ecology and physiology of U. acanthinura in Libya is still little studied, although
the amount of information on the subject has increased considerably within the last
ten years. This lack of knowledge hampers understanding of how ecological and
physiological differences may arise as a result of the environmental changes in terms
of seasonal variation.

Hibernation in lizards is an evolutionary adaptation to harsh environmental
conditions, such as cold weather and starvation. The decrease in body temperature is
associated with profound reductions of blood flow, oxygen delivery (Frerichs et al.,
1994), and glucose utilization (Frerichs et al.,, 1995) in body organs and in particular
the brain and liver.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)
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Hepatic cells and structures during hibernation reflected the reduced metabolic
activity of U. acanthinura. In addition, these changes illustrated the drastic
edematous lesions and damage of the natural cells especially hepatic cells in liver.

The observed hepatic cells damage was confirmed by assayed hepatic cells
segregation of double helical DNA fragmentation during hibernation as well as of
increased caspase 3 and 7 activities, similar observations were previously reported on
the snake Eryx colubrinus and the lizard Fumeces schneideri by Abdel-Raheem et al.,
(1989 a) and on the ground squirrel spermophilus tridecemlineatus by Squire and
Andrews (2003). The maintenance of a minimal DNA content in liver and kidney
during the hibernating cycle might be responsible for retardation of protein
biosynthesis is such organs.

These results run in agreement with the previous studies of Abdel-Raheem et al.,
(1989c). Also it might be responsible for declining mitotic index of cells. Studies
performed by Kruman et al., (1986) indicated that hibernation induced a decline in
DNA synthesis in intestinal crypt cells ground squirrels. Also Abdel- Raheem et al.,
(1989 a) reported that, the decreases in DNA content was observed in different tissues
of two reptilian species, E. colubrinus and E. schneideri during the hibernating
season.

According to Cicero et al., (1989) and Zuasti et al., (1990)., in heterothermic
vertebrates, Extra-cutaneous melanin containing cells may be found in various tissues
and organs such as the kidney, liver, spleen and lungs, during hibernation.

5. Conclusions

It can be concluded that the biological change of body temperature during seasons of
U. acanthinura affected the biological structure and function of liver and leading to
all changes through all assayed hormonal secretion, hepatic cells structures, and DNA
biosynthesis.

References

Abdel-Raheem, K., Okasha, S., El-Deib, S., Shaalan, S. and El Daly, E. (1989a) Hibernation
in reptiles: 5- Changes in the nucleic acids metabolism in tissues of Eryx colubrinus and
Eumeces Schneideri. Bull. Fac. Sci., Cairo University, 57, 65-80.

(2013) AGN 232l ¢y g piall g ol Al ia slel] jlisall lae


http://en.wikipedia.org/w/index.php?title=Uromastyx_acanthinura&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Uromastyx_acanthinura&action=edit&redlink=1

Physiochemical and histological study on the effect of the hibernation on the lever of 9
Uromastyx acanthinura (Bell, 1825).

Abdel-Raheem, K., Okasha, Shaalan, S. and El-Daly, E. (1989¢c) Hibernation in reptiles: 4-
Changes in amino acids and protein metabolism. Bull. Fac. Sci., Cairo University, 57, 81-99.

Angilletta, M.J., Niewiarowski, P.H. and Navas, C.A. (2002) The evolution of thermal
physiology in ectotherms. J. Thermal Biol., 27, 249-268.

Arends, M.J., Morris, R.J. and Wyillie, A.H. (1990) Apoptosis: The role of the endonuclease.
Am. J. Pathol., 136, 593-608.

Arnold, S.J. and Peterson, C.R. (1989) A test for temperature effects on the ontogeny of shape
in the garter snake, Thamnophis sirtalis. Physiol. Zool., 62, 1316—1333.

Avery, R.A. (1994) Growth in reptiles. Gerontology, 40, 193—199.

Beaupre, S.J. (1995) Effects of geographically variable thermal environment on bioenergetics
of mottledrattle snakes, Crotalus lepidus. Ecology, 76, 1655-1665.

Beaupre, S.J. (1996) Fieldmetabolic rate, water flux, and energy budgets of mottled rattle
snakes, Crotalus lepidus, from two populations. Copeia, 1996, 319-329.

Beaupre, S.J., Dunham, A.E. and Overall, K.L. (1993) Metabolism of a desert lizard: the
effects of mass, sex, population of origin, temperature, time of day, and feeding on oxygen
consumption of Sceloporus merriami. Physiol. Zool., 66, 128—147.

Bennett, A.F., and Dawson, W.R. (1976) Metabolism. In Gans, C., Pough, F.H. (Eds.).
Biology of the Reptilia, Academic Press, NY, 5, 127-223.

Bortner, C.D., Oldenburg, N.B and Cidlowski, J.A. (1995). The role of DNA fragmentation in
apoptosis. Trends Cell Biol., 5: 21-26.

Castonguay, M., Rollet, C., Frechet, A., Gagnon, P., Gilbert, D. and Brethes, J.C. (1999)
Distribution changes of Atlantic cod (Gadus morhua L.) in the northern Gulf of St Lawrence
in relation to an oceanic cooling. ICES J. Marine Sci., 56, 333-344.

Cicero, R., Mallardi A., Maida, 1., Gallone, A., and Pintucci, G. (1989) Melanogenesis in the
pigment cells of Rana esculenta L. liver: evidence for tyrosinase-like activity in the
melanosome protein fraction. Pigment Cell Research, 2, 100-108.

Congdon, J.D., Dunham, A.E., and Tinkle, D.W. (1982) Energy budgets and life histories of
reptiles. In: Gans, C., Pough, F.H. (Eds.). Biology of the Reptilia, Academic Press, NY, 13,
155-199.

Crawford, K.M. (1991) The winter environment of painted turtles, Chrysemys picta:
temperature, dissolved oxygen, and potential cues for emergence. Can. J. Zool., 69, 2493-
2498.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)


http://en.wikipedia.org/w/index.php?title=Uromastyx_acanthinura&action=edit&redlink=1

10 Yousef K.A. Abdel-Hafid

Dunham, A.E, Grant, B.W. and Overall, K.L. (1989) Interfaces between biophysical and
physiological ecology and the population ecology of terrestrial vertebrate ectotherms. Physiol.
Zool., 62, 335-355.

Frerichs, K.U., Dienel, G.A., Cruz, N.F., Sokoloff, L. and. Hallenbeck, J.M. (1995) Rates of
glucose utilization in brain of active and hibernating ground squirrels. Am. J. Physiol., 268,
445453,

Frerichs, K.U., Kennedy, C., Sokoloff, L. and Hallenbeck, J. M. (1994) Local cerebral blood
flow during hibernation; a model of natural tolerance to cerebral ischemia, J. Cereb. Blood
Flow Metab., 14, 193— 205.

Gatten Jr.R.E. (1974) Effects of temperature and activity on aerobic and anaerobic metabolism
and heart rate in the turtles Pseudemys scripta and Terrapene ornata. Comp. Biochem.
Physiol., 48A, 619-648.

Grobman, A. B. (1990) The effect of soil temperatures on emergence from hibernation of
Terrapene carolina and T. ornata. Am. Midl. Nat., 124, 366-371.

Karasov, W.H. and Anderson, R.A., (1998) Correlates of average daily metabolism of field-
active zebra-tailed lizards (Callisaurus draconoides). Physiol. Zool., 71, 93-105.

Kruman, LI., Kolaeva, S.G. Iljasova, E.N., Zubrikhina, G.N., Khachko V.N. and Petrova,
A.S. (1986) Seasonal variations of DNA synthesis in intestinal Epithelial cells of hibernating
animals I. DNA synthesis in intestinal epithelial cells of ground squirrel Citellus undulates
during deep hibernation. Comp. Biochem. Physiol., 83, 173-177.

Lillywhite, H.B. (1987) Temperature, energetics, and physiological ecology. In: Seigel, R.A.,
Collins, J.T., Novak, S.S. (Eds.). Snakes: Ecology and Evolutionary Biology. Macmillan
Publishing Co., NY, 422-4717.

Litzgus, J.D. and Brooks, R.J. (1998a) Growth in a cold environment: body size and sexual
maturity in a northern population of spottedturtles, Clemmys guttata. Can. J. Zool., 76, 773—
782.

Litzgus, J.D. and Brooks, R.J. (1998b) Reproduction in a northern population of Clemmys
guttata. J. Herpetol., 32, 252-259.

Macartney, J.M., Larsen, K.W. and Gregory, P.T. (1989) Body temperatures and movements
of hibernating snakes (Crotalus and Thamnophis) and thermal gradients of natural
hibernacula. Can. J. Zool., 67, 108-114.

McNab, B.K. (2002) The Physiological Ecology of Vertebrates: A View from Energetics.
Comstock Publishing Associates, Cornell University Press, Ithaca, NY.

(2013) AGN 232l ¢y g piall g ol Al ia slel] jlisall lae



Physiochemical and histological study on the effect of the hibernation on the lever of 11
Uromastyx acanthinura (Bell, 1825).

Rock, J. and Cree, A. (2003) Intraspecific variation in the effect of temperature on pregnancy
in the viviparous gecko Hoplodactylus maculatus. Herpetologica, 59, 8-22.

Scalla, M., Geremia, E., Corsaro, C., Santoro, C., Baratta, D. and Sichel, G. (1990) Lipid
peroxidation in pigmented and unpigmented liver tissue: protective role of melanin. Pigment
Cell Research, 3, 115-119.

Schwarzkopf, L. and Shine, R. (1991) Thermal biology of reproduction in viviparous skinks,
Eulamprus tympanum— why do gravid females bask more. Oecologia, 88, 562—569.

Secor, S.M. and Nagy, K.A. (1994) Bioenergetic correlates of foraging mode for the snakes
Crotalus cerastes and Masticophis flagellum. Ecology, 5, 1600-1614.

Squire, T.L. and Andrews, M.T. (2003) Pancreatic triacylglycerol lipase in a hibernating
mammal. 1. Novel genomic organization. Physiol. Genomics., 16, 119-130.

Waldschmidt, S.R., Jones, S.M. and Porter, W.P. (1987) Reptilia. In: Panadian, T.J.,
Vernberg, F.J. (Eds.). Animal Energetics, Academic Press, NY, 2, 553—619.

Webb, J.K. and Shine, R. (1998) Using thermal ecology to predict retreat-site selection by an
endangered snake species. Biol. Conserv., 86, 233-242.

Whitaker, P.B. and Shine, R. (2002) Thermal biology andactivity patterns of the eastern
brown snake (Pseudonaja textilis): a radiotelemetric study. Herpetologica, 58, 436—452.

Zuasti, A.; Ferrer, C., Aroca, P. and Solano, F. (1990) Distribution of extracutaneous melanin
pigment in Sparus auratus, Mugil cephalus, and Dicentrarchus labrax (Pisces, Teleostei).
Pigment Cell Research, 3, 126-131.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)


http://en.wikipedia.org/w/index.php?title=Uromastyx_acanthinura&action=edit&redlink=1

Al Mukhtar Journal of Sciences

Vol (28), No. (02), Year (2013) 12-19

Omar Al Mukhtar University, Al Bayda, Libya.
National Library No.: 280/2013/Benghazi

Statistical analysis of the effect of machining
parameters on the straightness error of high
carbon steel turned components

Abdulmansaf A. Bouzaid', Farag A. M. Alwahdi* and Ahmad K. B. Almajri®

'The Higher Institute for general Vocations, Derna, Libya. Email: yasadeen@yahoo.com
2 Department of Mechanical Engineering, Omar Almukhtar University ,Libya. E-mail:

Faragalwahdi@hotmail.com .
3The Higher Institute for general Vocations, Derna, Libya.

DOI: https://doi.org/10.54172/mjsc.v28i2.155

Abstract

The objective of the present work is to study the effect of machining parameters on
the straightness error of cylindrical parts of high carbon steel (SAE 1095) having
hardness 210 BH produced in a lathe machine. The considered turning parameters
that affect the straightness error are cutting speed ,feed rate and depth of cut at three
levels for each parameter with two replicates of different length by diameter ratio for
instance there are 3x3x3x2= 54 specimens to be machined. The straightness error are
measured for each specimen and statistical analysis are carried out .The analysis of
variance performed on the measured data shows that the cutting speed is the most
significant factor affecting straightness error, secondly the feed rate and lastly the
depth of cut. Also, the interaction cutting speed-depth of cut and cutting speed-feed
rate-depth of cut affect the straightness error of the machined work piece too. The
present work is provided with three dimensional surface graphs which show low
straightness error at high cutting speed for each considered level of feed rate and
depth of cut.
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1. Introduction

The forms obtained by machining processes deviate from the specified geometry
Form geometry is important due to consumer demands for quality ,less costly
product, minimum friction, minimum wear and extended operating part life. This
demands condition is pushing researchers to study the effect of machining parameters
such as cutting speed, feed rate, depth of cut and tool geometry among the several
factors that affect machined parts geometry. The literature survey indicates that there
are significant amount of research have been carried out regarding surface roughness
studies and few work give significance to the form errors produced on the machined
part specially which connected with the machining parameters of cutting speed, feed
rate and depth of cut. Table 1. shows the general factors that affecting surface
roughness. Rico et al. (2010) reported that the cutting speed and feed rate
significantly affect the roundness of cylindrical component. Shouman and Bouzaid
(2000) have been developed empirical formula for the evaluation of straightness and
roundness errors of high carbon steel turned component as function of machining
parameters and length by diameter ratio of specimen.
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14 Bouzaid et al.
Table 1. Factors affecting surface roughness.
Author Control Parameters Significant Parameters Operation
. cutting speed, feed rate . .
Risa (2011) and depth cutting speed, feed rate turning
cutting speed, feed rate, .
Asilturk (2011) depth of cut and nose cutting speed, feed.rate, depth turning
. of cut and nose radius
radius of tool
Rafai and Islam cutting speed, feed rate cutting speed, feed rate and turnin
(2010) and depth of cut depth of cut £
Kuzinovski et al. cutting speed, feed rate cutting speed, feed rate, force turnin
(2009) and cutting depth and cutting depth. £
Salles and cutting speed, feed rate feed rate turnin
Gongalves (2003) | and depth of cut &
feed rate, interaction between
Hayajneh et al. spindle speed, feed rate feed rate and depth of cut and millin
(2007) and depth of cut interaction between feed rate &

and spindle speed

2. Machining conditions

In order to analyze the effect of the considered cutting parameters on the straightness
error a three variables, three levels with two replicates of different (L/D) ratios
factorial design were performed to include 54 machined specimens. All the
specimens were machined on a lathe machine with one end gripped in a three jaw
chuck while the other end was kept free. Table 2 shows the levels of the machining
variables used in the experiment whereas Table 3. demonstrates the machining
conditions used in turning the desired number of work pieces and the corresponding

straightness error.

Table 2. The levels of machining parameters.

Machining parameter Unit Low Medium High
Cutting speed (v) m/min 12 21 30
Feed rate mm/rev 0.05 0.1 0.2
Depth of cut  (d) mm 0.1 0.3 0.5
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3.Straightness measurement

Straightness error is measured using Talyrond 200 System Annon (1984), where
straightness graph measurement is an essential part of the system operation. The
straightness of the machined surface is measured by the minimum separation of two
parallel plans which just contain the surface Fig 1. Table 3. demonstrates the
measured straightness error of each replicate and the corresponding machining
condition.

Straightness error

Figure 1. Assessment of straightness Error

Table 3. Machining conditions and the corresponding measured straightness error

frf:r::li /:2:3 Cug::;;gn:f:; ed Delztmh::lg cut Replicate 1 Replicate 1
0.05 12 0.1 10.06 11
0.05 21 0.1 6.47 19.19
0.05 30 0.1 3.68 3.87
0.05 12 0.3 18.86 25.65
0.05 21 0.3 3.62 3.77
0.05 30 0.3 2.75 4.03
0.05 12 0.5 6 6.84
0.05 21 0.5 4.09 5.53
0.05 30 0.5 1.87 3.68
0.10 12 0.1 10.5 11.69
0.10 21 0.1 5.03 5.53
0.10 30 0.1 2.87 3.5
0.10 12 0.3 5.12 7.12
0.10 21 0.3 4.12 5.65
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gﬁiﬂ /::‘t,; Cug::;lgn:f: )e ed De[ztmhlzg cut Replicate 1 Replicate 1
0.10 30 0.3 2.12 4.56
0.10 12 0.5 6.69 5.18
0.10 21 0.5 4 4.12
0.10 30 0.5 2.43 5.53
0.20 12 0.1 6.62 10.28
0.20 21 0.1 4.9 5.34
0.20 30 0.1 3.75 4.15
0.20 12 0.3 13.31 6.43
0.20 21 0.3 4.35 431
0.20 30 0.3 3.9 4
0.20 12 0.5 7.81 6.56
0.20 21 0.5 5.59 5.78
0.20 30 0.5 2.24 4.25

4. Analysis of data

The data was analyzed using multifactor experiment analysis (Miller and Frennd
1985). Decision: For replications, since F=4.49 table 4 does not exceed 7.686, the
value of Foo1 for 2 and 27 degrees of freedom, we can reject the null hypothesis for
instance the test for replications is not significant at this level, but it cannot be
rejected at 0.05 level of significance since F=4.49 table 4. exceed 4.212 the value of
Foos at the same degrees of freedom. For the main effect of factor A (cutting speed)
since F=36.38 table 4. exceeds 5.498 and also for the main effect of factor B (feed
rate) since F=7.696 table 4. exceeds 5.498 the value of Foo, for 2 and 27 degrees of
freedom the null hypothesis must be rejected for instance the tests for the effect of
each main factors A and B on straightness error are significant. For the main effect of
factor C (depth of cut) F=5.372 table 4. exceeds 3.362 the value of Foos for 2 and 27
degrees of freedom, we can reject the hypothesis for instance the test for the main
effect C is significant at 0.05 level of significance. For the interaction of main factors
AB and BC since F=2.18 and F=2.619 table 4. respectively do not exceed 4.116 or
2.732 the values of Foo1 and Foos for 4 and 2 degrees of freedom, we cannot reject
the null hypothesis for instance the test for interaction of AB and BC have no effect
on specimens straightness. For the interaction of factors AC, since F=11.35 table 4.
exceeds 4.116, the value of Foo1 for 4 and 27 degrees of freedom, we can reject the
null hypothesis for instance the test for interaction of AC are significant. For three
factors interaction ABC since F=6.4 table 4. exceeds the value of Foo; for 8 and 27
degrees of freedom, we can reject the hypothesis for instance the test for interaction
of ABC on specimens straightness is significant.
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Table 4. The analysis of variance for straightness error.
Source of Degrees of Sum of Mean
PN F
Variation freedom squares Squares
Replication 1 22.471 22.471 4.49
Main effects:
A (cutting speed m/s) 2 363.89 181.94 36.38
B (feed rate mm/rev) 2 76.97 38.48 7.696
C (depth of cut mm) 2 53.72 26.86 5.372
Two factors interaction
AB 4 43.61 10.9 2.18
AC 4 227.06 56.765 11.35
BC 4 52.38 13.095 2.619
Three factors interaction
ABC 8 257.86 32.235 6.4
Error 27 132.294 5
Total 53 1055.64 - -

The following three dimensional surface graphs were generated using Lab View 6.1
software. Fig 2.and 3 demonstrate the effect of cutting speed-feed rate and cutting
speed-depth of cut respectively. These figures clearly show that low straightness
error can be achieved for any level of feed rate and /or depth of cut when the cutting
speed is high. On the other hand Fig 4. out lines the effect of depth of cut-feed rate on
the straightness error ,according to the graph there is a slight increase in straightness
error at the considered levels of depth cut and high feed rate whereas almost medium
level of depth cut and low level of feed rate produce high straightness error. Also Fig
4. shows that low straightness error can be achieved at considered levels of depth of
cut and high feed rate.

Figure 2. Surface plot of straightness error versus cutting speed and feed rate for depth of cut
=0.1.
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Straightness error in micron

Figure 3. Surface plot of straightness error versus cutting speed and depth of cut for feed
rate=0.05 mm/rev.

Straightness error
in micron

Figure 4. Surface plot of straightness error versus feed rate and depth of cut for cutting
speed=12 m/min

5. Conclusions

Based on the conducted experiments and accomplished analysis the following
conclusions and recommendations are obtained.

e The cutting speed is the most significant factor affecting straightness error.

e The feed rate significantly affect the straightness error.

e The interaction cutting speed- depth of cut significantly affects straightness
erTor.

e The interaction cutting speed, feed rate, depth of cut significantly affect the
straightness error.

e The effect of length by diameter ratio is significant at 0.05 level of
significance.
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For further work the same experiment can be conducted using different materials and
different chucking method of specimen i.e. the work pieces gripped from one end and
centered from the other end.
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Abstract

The objective of this study was to investigate the impact of allelopathic potentials of aqueous
extract of Artemisia herba-alba aerial parts on germination and secondary metabolites
accumulation in common bean seedlings. Quantitative analysis of aqueous extract of
Artemisia showed the phenolic compounds and flavonoids that might be concerned as allelo-
chemicals agents. After 8 days, the germinated common bean seedlings were significantly
inhibited with the increase in concentration of Artemisia extract. However, the phenolic
compounds in common bean seedlings increases when the concentration of Artemisia extract
increased. Degradation of storage carbohydrates of common bean seedlings was significantly
increased with increasing the concentration of Artemisia extract. It seems that the enhance-
ment of total carbohydrates was attributed to the inhibition of amylase activity that reduced
the contents of reducing and non-reducing sugars. However, the polysaccharides remained at
high level when compared with those of the control. Inhibition of protease activity led to
accumulation of free amino acids and protein contents in germinated seedlings of common
bean. Although, 4% aqueous extract of Artemisia shoots contains allelopathic chemicals and
phytotoxic, this effect led to an increase in unsaturated and saturated fatty acids in germinated
common bean seedlings.
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1. Introduction

Artemisia, one of the larger genera in the family Asteraceae and the largest genus in
the tribe Anthemideae, comprises from 200 to more than 500 taxa at the specific or
subspecific level. Many Artemisia species have a high economic value in several
fields, Artemisia herba-alba is a common perennial shrub in semi- deserts of Middle
East (Zohary,1973) and it is one of the most common medical species of Artemisia
herba alba. It is widely used in folk medicine by Bedouins (Al-Shamaony et al.,
1994) as hot and cold drink. Medicinal plants may contain bioactive compounds that
possess inhibitory activity. Artemisia herba alba has mucilaginous cells which
contain phytotoxicity chemicals (Al-Charchafchi et al, 1987) such as sterols,
terpenes, flavonoids, saponins and tannins (Kanitah, 2011). These chemicals were
toxic to the seed germination , seedling growth and other physiological factors of the
plants (Alam et al., 2001) or even auto-toxic to same plant species (Al- Charchafchi
et al., 1987).

The effects of one plant on other plant through the release of chemical compounds in
the environment can be defined as allelopathy (Hussain and Khan 1988). Allelopathy
is an important mechanism of plant interference mediated by the addition of plant
produced phytotoxins to the plant environment and competitive strategy of plants.
Allelopathy involving secondary metabolites is produced by plants, microorganisms,
viruses, and fungi that influences growth and development of biological systems
(Oussama, 2003). Over whelming evidence suggests that plant phenolic play a major
role in allelopathy (An et al., 2000). Many researchers have found that the inhibitory
substances involved in allelopathy that are terpenoids and phenolic substances (Alexa
et al, 2004; Chaves and Escudero, 2006; Khan et al, 2007). A wide array of
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biologically active constituents is produced by plants in the genus Artemisia (Lixf
Wang et al., 2010 ; Modallal and Al- Charchafchi, 2006; Moussavi-Nik et al., 2011).

This study was undertaken to assess the allelopathic effects of aqueous extract of
Artemisia herba-alba aerial parts on seed germination, growth and biochemical
changes associated with germinated common bean (Phaseolus vulgaris L.) seeds.

2. Materials and Methods

2.1. Laboratory experiment:

Aerial parts of Artemisia herba-alba were collected from Wadi Derna in Libya during
June 2012, dried and four different weights of 1, 2, 3 and 4 g were separately soaked
in 100 ml of double distilled water for 48 hours at room temperature. The mixture
was filtered through Whatmann paper No. 1 to obtain 1%, 2%, 3% and 4% (w/v).
Four concentrations beside the control were chosen for the experimental study.

Seeds of common beans (Phaseolus vulgaris L.) were surfaces sterilized with 5%
aqueous solution of sodium hypochlorite for 2 minutes, rinsed five times with
distilled water and dried between two paper towels. The experimental design was
complete randomized with four replicates. Twenty seeds were soaked in 50 ml of
each concentration of Artemisia extract for 24 hours then washed with distilled water.
Another twenty seeds were soaked in 50 ml distilled water served as control. The
treated and untreated seeds were then placed in petri dishes on Whattman No.1 filter
paper under laboratory conditions. Ten ml of extract solutions were added to petri
dishes and germination was counted after 2, 4, 6 and 8 days from starting the
experiment. Seeds were considered germinated when the radical extended through the
seed coat.

2.2. Biochemical measurements:

Phenolic contents were extracted in ethanolic potassium hydroxide with refluxing,
separated on paper chromatography and determined by HPLC (Harborne, 1984).
Total amino acids were hydrolyzed with HCI (6N) in sealed tubes for 24 hours at 120
°C and analyzed using amino acid analyzer (Black burn, 1986). Fatty acids were
extracted by petroleum ether (40-60 °C), saponification was done by alcoholic 40%
NaOH, methylation with diazomethane and methyl esters then analyzed by using
GLC (IUPAC, 1979). The total carbohydrate was determined according to the method
of Nelson (1944) and Somogyi (1952). Protein content was estimated by Lowry et al.
(1951). Amylase and protease activities were assayed in the crude extract of fresh
tissues using the method of Afifi ef al. (1986) and Ong and Gaucher (1973).
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2.3. Statistical analysis:

Differences between treatments and control were determined by one- way analysis of
variance (ANOVA) followed by Least Significant Differences (LSD) for comparing
means. All statistical analysis were performed using Costat version 2 software
programme.

3. Results and Discussion

The results of mean effect of aqueous extract of Artemisia herba-alba aerial parts on
germination percentage of common bean seeds are shown in Table (1). The results
clearly that the two concentrations of aqueous extracts of Artemisia herba-alba aerial
parts (1 and 2 %) significantly enhanced the germination percentage of common bean
seeds through the entire time of experiment. The other two concentrations (3 and 4%)
of Artemisia extract had highly inhibitory effects on the germination percentages of
common bean seeds.

Table 1. Effect of aqueous extract of Artemisia herba-alba aerial parts on germination
percentage of common bean seeds.

Treatments Germination (%) at different times in days”
2 4 6 8
Control 46.5 57.0 80.0 86.6
1% 50.1 79.0 85.7 93.0
2% 54.0 85.6 93.5 100.0
3% 45.5 69.5 68.5 80.0
4% 20.0 39.0 51.0 70.0
LSD 1% 2.1 2.5 2.5 2.9
LSD 5% 143 1.82 1.75 1.98

* Average based of four replicates

The inhibitory effect was pronounced in 4% extract than in 2% extract and this
indicates that the aqueous extract contained growth inhibiting allelochemicals and
their effects were dependent on the extract of Artemisia concentration. These results
are in agreement with the results of Abdel-Fattah et a/. (2011); Adrian et al. (2000)
and Lixf Wang et al. (2010). They showed that Artemisia extracts decreased the
percentages of seed germination of several crops.
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Table 2. Chemical constituents of 1% aqueous Artemisia herba-alba aerial parts extract.

No. Constituents Concentration

(ng/ml)

1 Quercetin 3-O-glucoside 8.39

2 Quercetin 3-O-galactoside 8.35

3 Quercetin 3-O-glucosylgalactoside 6.21

4 Quercetin 3-O-rutinoside 9.31

5 Isorhamnetin 3-O-rutinoside 4.51

6 1,3,6 tri-O-galloyl-B-glucopyranose 5.93

7 1,6 di-O-galloyl-B-glucopyranose 4.98

8 1-O-galloyl-B-glucopyranose 3.39

9 Reducing sugars 200.90

10 Free amino-N- 0.85

11 Free ammonia 20.95

Table 3. Effect of aqueous extract of Artemisia herba-alba aerial parts on the concentrations
of phenolic contents (ng/ml) of germinated common bean seeds

No. Phenolic contents Control | 2% extract | 4% extract
1 Quercetin 3-O-glucoside 0.17 245 3.75
2 Quercetin 3-O-galactoside 0.19 2.12 3.43
3 Quercetin 3-O-glucosylgalactoside 0.20 1.60 2.10
4 Quercetin 3-O-rutinoside 0.97 1.97 2.25
5 Isorhamnetin 3-O-rutinoside 0.47 1.03 1.98
6 1,3,6 tri-O-galloyl-B-glucopyranose 0.85 1.03 2.95
7 1,6 di-O-galloyl-B-glucopyranose 0.18 0.81 1.96
8 1-O-galloyl-B-glucopyranose 0.17 0.45 1.65

Table (2) shows the constituents of 1% aqueous Artemisia herba-alba aerial parts
extract. The data analysis showed that the presence of five known flavanol glycosides
(4.51- 9.31 pg/ml) and three galloyl glucose (3.93- 5.93 pg/ml), reducing sugars
(200.90 pg/ml), free amino-N- (0.85 pg/ml) and free ammonia (20.95 pg/ml). The
flavanoids show antagonistic properties with plant hormones Indol Acetic Acid (IAA)
metabolism, protein synthesis and ion uptake by the plants (Hussain and Khan, 1988).
In the present study, the results revealed that the aqueous aerial parts of Artemisia
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extract was more capable for inhibiting roots of common bean than shoots. This may
be due to the direct contact between the roots and phenolic compounds of the aqueous
extract which may in turn inhibit cell division (Rietjens and Alink, 2003) which is
highly active in meristematic tissues for the growing roots. In this respect, flavanoids
may leak from shoots, leaf litter or roots into the soil solution and inhibit seed
germination and radical elongation (Berhow and Voughn, 1999). The phenolics are
responsible agents for allelopathic effects of Artemisia herba-alba extracts on
common bean. Phenolic compounds present as free forms esters or as glycosides
when combined with sugars that may be indirectly related to chemicals which
responsible for allelepathic effects (Seal ef al., 2004).

Table (3) indicated that the total phenolic compounds for germinated common bean
seeds were increased with increasing the concentration of Artemisia extract. These
phenolic compounds are water soluble and leach from shoots and roots.

Results in Table (4), indicated that the total soluble sugars in germinated common
bean seeds were significantly decreased with increasing the concentration of
Artemisia extract. Whereas the opposite effect was noticed with polysaccharides,
total carbohydrates and protein contents when compared to the control.

Table 4. Carbohydrates and protein contents (mg/g dry weight) in common bean seedlings
treated with aqueous extract of Artemisia herba-alba aerial parts.

Soluble sugars Total
Treatments . Non- soluble Poly-. Total Protein
Reducing Reducing | sugar saccharides | carbohydrate
Control 20.31 35.28 55.59 125.00 180.00 160.20
2% extract 15.41 30.35 45.76 143.10 188.80 190.40
4 % extract 0.43 26.20 36.63 156.10 192.70 195.40
LSD at 1% 2.32 2.69 3.12 2.14 2.62 3.52
LSD at 5 % 1.51 1.58 1.87 1.39 1.65 1.98

Each value represents mean of four replicates

The aqueous extracts of Artemisia was inhibited the activities of amylase and
protease, this effect increased with increasing the extract concentration. The reduction
of amylase caused decreases in the level of the total soluble sugars (reducing and
non-reducing) and the increase in the level of polysaccharides as compared with the
control values (Table 5). The same findings were obtained by El-Darier (2002),
Pandey and Mishra (2005) and El- Khawas and Shehata (2005).
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Table 5. Amylase and protease enzyme activities (Unit/mg protein) in common bean
seedlings treated with different concentrations of aqueous extract of Artemisia herba-alba
aerial parts.

Treatments Amylase Protease
Control 2.46 0.81

2% extract 231 0.61

4 % extract 0.76 0.42

LSD at 1% 1.03 0.21

LSD at5 % 0.11 0.14

In the present investigation, proline and phenyl-alanine contents were increased by
increasing the extract concentration as compared with control treatment (Table 6).

Table 6. Total amino acids (mg/g dry weight) of germinated common bean affected by
aqueous extract of Artemisia herba-alba aerial parts

Treatments Control 2% extract 4% extract
) ) Glu. 4.35 14.12 17.00
Amino Acids Arg, 0.73 1.89 5.31
Prol. 0.85 0.63 3.00
Orn. - - -
His. 0.12 0.16 0.31
NLeu. - - -
Asp. 2.11 1.61 5.91
Threo. 0.15 0.95 1.35
Lys. 0.25 0.99 1.38
IsoLeu. 0.75 2.60 2.10
Meth. 0.13 0.16 0.39
Gly. 0.11 0.41 1.63
Ser. 0.45 1.53 2.43
Cyst. 0.62 0.51 2.40
Ala. 0.81 242 1.34
Val. 0.73 2.12 1.25
Ph.ala 0.53 1.65 1.93
Shikmic acid family Tyr. 012 056 1.19
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Total Amin acids | 12.81 | 3231 | 48.90

This concept was confirmed where the biosynthesis of phenolics released from the
aqueous extract of Artemisia herba-alba is derived from the shikimic acid pathway.
Also, flavanoids contains structural groups originated from the Shikimic phenyl-
alanine (El-Khatib et al., 2004). Thus, a higher level of amino acids was assumed for
the increasing in protein contents as shown in Table (4). The high level of protein
content was accompanied by a great decline in the protease activity that plays an
important role in the hydrolysis of reserve proteins during germination of common
bean seeds. Similar results obtained by other investigators (El-Khatib and Hegazy
1999; El- Khawas and Shehata 2005).

Table 7. Total fatty acids (saturated and unsaturated) as percentages of germinated common
bean affected by aqueous extract of Artemisia herba-alba aerial parts

Treatments Control 2% extract 4% extract

Caprylic (8:0) 0.33 0.66 0.25

Capric (10:0) 0.01 - 0.78

Louric (12:0) 0.08 1.02 1.45

Myristic (14:0) - 19.10 0.91

Saturated (%) Palmatic (16:0) 14.00 18.95 15.40

Streric (18:0) 7.50 - 0.04

Arachidic (20:0) 2.13 1.28 2.25

Erucic (22:0) - - 0.82

Total 24.05 41.01 21.65

Oleic (18:1) 41.50 90.80 37.11

Unsaturated (%) Linoleic (18:2) 32.00 70.90 37.60
Linolenic (18:3) - 23.20 -

Total 73.50 184.90 74.71

Results in Table (7) showed that at any reduction in saturated fatty acids, there was a
regular increasing in unsaturated one, especially those treated with 4% aqueous
extract of Artemisia aerial parts. This increasing effect may be related to the
accumulation of Myristic acid (14:0), Palmitic acid (16:0), Oleic acid (18:1), Linoleic
acid (18:2) and linolenic acid (18.3) in 2% concentration of Artemisia extract. The
absence of Erucic acid (22:0) is a typical characteristic of control samples and 2%
Artemisia extract. These results are in agreement with An et al. (1993). Who showed
that any secondary compound with allelochemical activity can cause both stimulatory
and inhibitory effects. This pattern is common and it related to concentration:
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stimulation at low concentrations and suppression for higher concentrations. During
growth period often cause to increase production of secondary metabolites
(Einhelling, 1996; Weir et al. 2004) and other metabolic compounds as free amino
acids, proline, sugars, organic solutes (Ercisli et al. 2005). This study tended to
accumulate amino acids, proline and unsaturated fatty acids which may be considered
an adaptive mechanism to increase stress tolerance and seed germination, growth and
biochemical changes associated with germinated common bean seeds.
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Abstract

Many applications dealing with the mechanical behavior of materials require the measurement
of displacement fields or deformation fields. For this type of measurement, optical methods
have become unavoidable due to their non-intrusive approach, their high spatial resolution,
their high sensitivity, the large size of their examinated field, and the increasing power of the
computers that now allow the processing of huge quantities of data. In this context we have
developed a system for measuring 3-D displacement fields using CCD (camera charge digital)
and 3D laser scanner. This method allows the measure of the 3-D displacement field using at
least two pairs of stereoscopic images of an object corresponding to two states of its
deformation (or the processing of a sequence of pairs of images acquired during the
deformation). The main topics developed in this study are: the calibration of a camera and a
3D laser scanner, and measuring 3D displacement fields from coupling of camera and 3D
laser sensor. The potential application of our method is the characterization of structures, for
example, to provide assistance in the development of tools for stamping.
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1. Introduction

Optical methods for measuring displacement are now widely used in mechanical
experiments. The main techniques are photoelasticity, geometric moire, moire inter-
ferometry, holographic interferometry, speckle interferometry (speckle), the grid
method and digital image correlation Frey, P.J. and George, P.L. (1999), CLOUD, G.
(1998), Kinsey, L.C. (1993), Sutton, M.A. (1983&1986), Faugeras, OD. And
Toscani, G. (1987), Horaud, R. And Monga, O. (1995). Method of digital image
correlation (DIC) is probably one of the most commonly used, many applications of
DIC method are presented by Horaud, R. (1995) and more specifically for the
measurement of displacement fields from 3D stereo coupling and monitoring
correlation of pixels in a sequence of images by correlation Garcia, D. (2001), Garcia,
D., Orteu, J.J. and Devy, M. (2000), Garcia, D., Orteu, J.J., and Devy, M.(2001).

When only one camera is used, the DIC can give the displacement field only in the
planar domain of the observed object. Otherwise using a camera accompanied with a
laser sensor 3D, can be measure the displacement field in the 3D surface.

In this study we use the camera and an image correlation method to define the
displacement field of a moving object. The coupling of the camera and the 3D
scanner allows us to associate the observed displacement field and the 3D surface of
the object. The measured displacements are on the 3D surface of the order of 20 mm
to 40 mm.

2. Camera calibration and 3D scanner

2.1.Calibration parameters of the camera

The calibration of a camera is to determine the coordinates (u, v) in the image
coordinate system (b) from the coordinates (x, y, z) in the coordinate B world. In
other words, it consists in solving the following equation:

b= M.(B) (1)
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To do this, we must first express B in the camera frame, and then calculate the
coordinates of (b) in the same spot after a projection. Finally, changes in the b mark
image plane for its coordinates (u, v).

2.1.1. Determination of b form

To calculate the coordinates of b in the image plane from point B whose coordinates
are expressed in the reference world.

su

sv |=Mc

@)

— N e X

Where M. = | m,, m,, m,, m,,

In this equation, the coordinates are homogeneous. The homogeneous coordinates of
the object point B (x, y, z, I), and those of the pixel b is (su, sv, s). Cartesian
coordinates of b are (su /s, sv / s). is the perspective projection matrix. Using
equation (2), However ,we can write the Cartesian coordinates of an image point as
shown in equation (3).

m;,x + m;,y + m;z + m,

My X+ M3y Y+ My3Z + My,

My X+ My )+ Mmysz + My, 3)
V=

ms X + ms,y + msy;z + ms,

2.1.2. Calculating calibration parameters

The calibration parameters can be obtained from the perspective projection matrix
Mc. We apply the method to calculate Faugeras-Toscani M¢ (1986, 1987).
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The calibration parameters of a camera intrinsic parameters to include ay ay, Uo, vo and
extrinsic parameters (R) rotation matrix and (T) transition matrix. These parameters
can be calculated from the perspective projection matrix Mc. Equation (4) shows how
to calculate the calibration parameters from the Mc matrix .

r3 =my

Uy, =m,.my

V, =m,.m,

au = —||m1 A m3||

a, =|lm, ~m| )
rl :l/au(ml_uom.’;) ( )
r, =1/a,(m, —v,my)

t,=1/a,(m, —u,ms,)
Z, =1/a,(my —vymsy,)

t,=my,

2.2. Method for 3D laser sensor calibration

The 3D scanner is composed of a sensor and a laser sheet coordinate measuring
machine. It helps to have a dense cloud of points with an accuracy of the order of 10
microns. The calibration pattern is used marble cube whose faces are perpendicular.
Two checkerboard patterns as were positioned on the faces oriented along the X and
Y directions of the machine. Each level of the target is represented by a cloud of
points (x, y, z) as shown in Figure 1.

Plane must be perpendicular to the target. The least squares method, is used to
calculate the normal vector to each plane, and the intersection of the three planes
representing the origin of the coordinate of the target. The origin of the pattern allows
us to compute the translation parameters of the transition matrix scanner. three
normal vectors (ni,ny,n3) represent the rotation matrix. Then, it is possible to find the
transformation matrix between the scanner and the 3D sights.

R t
MS:( J %)
0 1

(20[3) ‘_5.:[4// 222/ ‘JJJA.xJ/j L).chL// K124/} lﬁj.L?_UJUAA]/‘LBA
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Owm

pP1

100 500

Figure 1. 3D calibration pattern for Points cloud obtained with the 3D scanner.

3. Matching a CCD camera and a 3D laser sensor

We present in this paper a method for matching a CCD camera and a 3D laser sensor.
As a first step, calibrate the devices located in the same space, due to the standard
calibration techniques G. CLOUD.(1998). Secondly calculate the transition matrix of
the camera and the transition matrix of the 3D sensor. Third step calculation of total
transformation matrix M; for combining the texture image obtained with the camera,
and the surface obtained with the 3D scanner. This method is illustrated in Figure 2.,
where for each vertex V; point cloud obtained with the scanner associating a pixel Pi
of the image obtained with the camera.
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Camera Scanner

WG T

1

Objet

Figure 2. Coupling of the camera and the 3D laser scanner

4. Measuring Displacement

After calibration of the scanner and camera, we obtain an association between the
pixel (u;, vi) of the camera image and the vertices (xi, yi, z) of the point cloud
obtained with the scanner. At beginning, we acquire an object in an initial position,
then move the object, and we repeat an acquisition. We select manually one specific
characteristic point of the object to specify its characteristics before and after
movement. In our experiment, the characteristic point is defined as a corner of a
square of the calibration target.

We record the coordinates (u,v) of the characteristic point in each image and then
compute the coordinates (x, y, z) from the top of the scatter. Finally, we measure the
displacement as the Euclidean distance between the 3D point feature recorded before
and after displacement:

D:\/(xz_x1)2+(y2_Y1)2+(22_21)2 (6)

Dx:x2_xery:y2_y1’ D,=z,-z (7)

(20[3) ‘_5.:&// 222/ ‘JJJA.::J/} L).chL// K124/} ‘e}.LY_UJUM//‘LBA



Measurement of 3D Displacement Fields and Deformation Using 3D Laser Scanner and 37
CCD Camera (0-10 mm)

where (x1, y1, z1) and (X2, y2, z2) are the coordinates of the characteristic point on the
scatter plot before and after displacement .

5. Measuring Deformation

Mark and local deformations of rotations through a moving solid. We replace the
object by its outer envelope will be considered without thickness.

The displacement is calculated by interpolation and are given in the reference
measurement by a 3D vector field expressed in the reference measurement, R(x,y, Z):

u(x,y,z)
U|v(x,y,2)
w(x,y,z)

a
purpose computing Q [b] solid carrier rotation is
c

dy 0x 0z 0x _
o ou . v ow| 0 a b .
w=17""5 oz oyl | @ 0 -—c (@)
[aw ou ow 9w 0 J -b ¢ 0

[ 0 gu_ v a_u_a_wl
v  du

dx dz 0dy 0z
It can be calculated from the tensor of local rotations
step 1: regular triangular mesh
Displacements are expressed as nodes attached to elements

Step2: calculating the shift with the actual element for reference (3D surface passing)

[ueya] [wEn)
Ulv(xy,z)| = Ue|Vve(EM)
W(X,y:Z) We(E.vn)
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If the item is regular it can be considered as a reference only a scaling factor (divide
by the area) and orientation will be different for each element is then calculated the
change of reference to project item in the reference of the reference element

= X % = aNl:_ 'aﬂ— ’
L = L X PA L
_g. N2 | 0Ny 0Nz _
Nemg B2 =1, 2-0,2 =0 \/ :
: WNs o ONs_ 4. ONs _ P P
Ns=m; 52 =0, S=1;2=0
Xj — X;
—_ - 1 _
PP =¢&= Vi — Vi , PP, =
th=¢ [Gej—x)2+ -y 2 +(zj-2z)?] Lj —Zl-] .
X — X
N 202+ Oy + (a2 P2 JZ/'; _ ?]
L
REARP=¢ ©)

_ljl)g => U = ue(0,0); l_]:ﬁ =>Ve = ve(0,0); _ITL)Z =>We = We(0,0)
U8 =>up =1, (1,0); U,.§ =>vg, = 1,(1,0);U,.C => w3 = w,(1,0)

U =>Ups = up(0,1); Up. T => V3 = 0,(0,1); Up.C => W3 = w,(0,1)

Step3 : calculation of strains in the coordinate system of the reference element

€egr Enns B

’

g & O
Eeno = |8 &m 0 (10)
0 0 O
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Calculation with the assumption of small perturbations € =1/ Z[Vl_j + VﬁT]

aN; aN, aN

Sgé = a_iuel + —= e Uen + a_;ue3 (11)
JdN. ON N
&g = a_nlvel + a—nzvez + a—;ve3 (12)

__ 1[N, dN dN, ON3
€ = E[Wuel + — an uez + ue3 + 6& 1761 + a—évez + 6_§v63

(13)

It is better to calculate the large deformation € = 1/2[VU + VU™ + VU.VUT]

Then
AN, AN, AN, o AN, dN; 2
€ —a—auel +a—éue2 +a—&ue3 + 6& +a—§uez +a—éue3 +
o, a aN. ]2
[aa 1+ g Vea T 5 Ves
A aN. AN 1[an, AN, dN; 2
€ n Veq + 3 Vey + WPQ + 5[[guel + Wuez + ﬁue_g +
aN; ON, AN 2
on Vet t 5 Ve F W”eS]
L 1fany aN, AN, aN, aN, aN,
Sin +E|:an Upr + o Ugy + Wueg, + 9t Veoq + 3t Vop + oz Vo3 +
aN, aN ] [azv1 an, AN, ] [azv1 aN,
I:aa uel + aé ueZ + a(t: ue3 an uel + an ueZ + 6r| u€3 + ai Uel + ai veZ +

6N3 N,
e3] [an 17e1 veZ +

a—;veg] | (16)
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Step 4: calculation of the tensor rotations @ and vector rotation Q in the coordinate
system of the reference element

a R (N e
Q[b] et Wene=|%m O Ty (17)
C -
Yo Yo O

1|ron AN aN. oN ON. ON3
ey = e 5[[6_111 o1 + Giter + Gtes| = [TEver + TEver + Tovas] | (19
1| ron ON. ON
Yeg = De = E[ [T wer + G wer + a_e,gwe3]] (19
_ _ l _ 0N, 0N, ON3
Yo = Ce =3 [ [_an We + o We2 +_6n We3]] (20)

Step 5: calculation of deformations and rotations in the measurement space,
Ry, 7))

The matrix P is defined by the vectors of the coordinate system of the element
M= [7.¢]
Then

_— pT
Exyn = P EenoP (21)
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6. Results

In our experiment, we acquired with the 3D scanner and CCD camera of our
calibration pattern in an initial position. Then we moved precisely the pattern along
the x axis, and makes a new acquisition. The displacement is measured in an area
defined manually using the method given in the previous section.

The following tables gives the results in terms of Euclidean distance and Dx: X-axis
component of MMT , Dy: Y-axis component of the MMT, Dz: Z-axis component of
the MMT calculated for each point associated with a pixel and the standard deviations
obtained for each template 1, 2 and 3.

Tablel. The results of the deplacements.
(a) : Euclidean distances (D)

No 1 2 3 4 5 Standard Deviation
Dimagettel | 10.027 | 10.01 | 10.00 | 9.9901 | 9.980 0.0240
Dimagetie2 | 10.009 | 9.971 | 9.99 | 10.001 | 10.003 0.0269
Dimagettes | 9.997 | 9.964 | 9.99 | 9.987 | 9.999 0.0279

(b) : X-axis component of MMT (Dx)

No 1 2 3 4 5 Standard Deviation
DX imagetee1 | -10.02 | -10.009 | -10.02 | -9.99 | -9.98 0.0234
DX imagette2 | -10.00 | -9.97 | -9.98 | -9.99 | -10.00 0.0266
DX imagette3 | -9.99 | -9.98 | -9.97 | -9.98 | 9.97 0.0238
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(c): Y-axis component of the MMT(Dy)

No 1 2 3 4 5 Standard Deviation
DYimagetter | -0.256 | -0.246 | -0.234 | -0.217 | -0.201 0.021
DVimagette2 | -0.151 | -0.122 | -0.123 | -0.136 | -0.165 0.0229
DYimagettes | -0.116 | -0.008 | -0.009 | -0.0087 | 0.0093 0.0238

(d) : Y-axis component of the MMT (Dz)

No 1 2 3 4 5 Standard Deviation
DZimagette1 | -0.253 0.250 0.246 0.243 0.239 0.0082
DZimagettez | 0.0048 | -0.0051 | -0.0054 | -0.0056 | -0.0062 0.0082
DZimagettes | 0.0088 | 0.0084 | 0.0082 | 0.0079 | 0.0076 0.0083

template 1
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template 2

template 3

Figure 3. The study area of the selected templates.

(a) template 1 before moving (b) template 1 after moving
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(a) template 2 before moving (b) template 2 after moving

(a) template 3 before moving (b) template 3 after moving

Figure 4. Reason associated with the templates 1,2,3

We note that for the measured displacement is close to the specified motion, the
standard deviations for each measurement or for a pattern of 100 in the directions X
and Y are of the order of 0.02 mm and the Z-direction of about 0.01 mm. On a
practical level, the movement being in a plane containing the optical axis and in a
direction approximately equal to 45 © with respect thereto. It is logical that the
dispersion along the Z axis which is parallel to the image plane is smaller. We also
note that the results for 2 and 3 template, referring to surface and the other surface
slightly left, are similar. Against the differences between the results of these
templates and template 1 may be explained by calibration errors. The use of a non-
linear calibration matrix would correct errors due to optical distortions and
significantly improve the result.
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6.1. Results of Measuring Deformation

Table2. The results of the deformation.

£1End) €2em0 €Eno
Zonel 0.0160 0.0243 0 0.0242 0.0218 0
[0.0243 0.0329 Ol l0.0218 0.0195 Ol
0 0 0 0 0 0
Zone2 0.0444 —0.0305 0 0.0030 0.0028 0
[—0.0305 0.0182 Ol [0.0028 0.0610 0]
0 0 0 0 0 0
Zone3 0.0436 —0.0278 0 0.0115 0.0137 0
I—0.0278 0.0138 Ol [0.0137 0.0160 Ol
0 0 0 0 0 0
a1 Q2 Q
Zonel 0.0084 —0.0024
o] e
0 0
Zone2 0.0127 0.0025
[1.1e—016l [ 0 l
1.1e — 016 0
Zone3 0.0144 0.0022
[ 0 ] [2.76_014
0 2.7¢ — 017
01En0 DEno)
Zonel 0 0.0084 0
-0.0084 0 0
0 0
Zone2 0 0.0127 —1.1e— 016
[ -0.0127 0 —1.1e—016}
1L.le—016 1.1e—016 0
Zone3 [ 0 0.0144 07
-0.0144 0 0
0 0 0
©O2(en.0 DEno)
Zonel 0 -0.0024 07
-0.0024 0 0
0 0 0

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



46 Rahel.G. Rahel
Zone2 0 0.0025 0
-0.0025 0 0
0 0 0
Zone3 0 0.0022 —2.7e — 017
[ -0.0022 0 —2.7e — 017}
2.7e — 017 2.7e — 017 0
P1 P2 P3
Zonel -0.726 —-0.726 0.060 [ —0.727 —0.727 —0.014]
[—0.654 —0.654 —0.060] —-0.6693 —-0.6693 0.0253
0.207 0.2079  0.0230 0.1486 0.1486 0.0433
Zone2 —0.7594 —0.7594 —0.143 [—0.0709 —0.0709 0.6508 ]
[—0.6480 —0.6480 0.172 l 0.0135 0.0135 —0.7522
0.0582 0.0582 0.0574 0.9974 0.9974 0.0564
Zone3 | [-0.7499 —0.7499 —-0.1656 0.7342 0.7342 —-0.0329
[—0.6573 —0.6573  0.1928 l [0.6413 0.6413  0.0620 ]
0.0743 0.0743 0.0342 0.2229 0.2229 —0.0700
€1(xy;2) £2(xy.2) E&xyn)
Zonel | [0.0457 0.0457 0.00070 0.0428 0.0428 —0.0003
I0.0457 0.0457 0.0007 l [ 0.0428 0.0428 —0.0003|
0.0007 0.0007 5.64e — 008 —0.0003 —0.0003 0.000001
Zone2 0.0033 0.0033 0.0040]7 0.00002 0.00002 —0.0006
[0.0033 0.0033 0.0040 [0.00002 0.00002 —0.0006]
0.0040 0.0040 0.0030 —0.0006 —0.0006 _0.0330
Zone3 0.0031 0.0031 0.00477 0.0257 0.0257 0.0007
[0.0031 0.0031 0.0047 I0.0257 0.0257 0.0007 l
0.0047 0.0047 0.0035 0.0007 0.0007 1.8e — 005
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D1xy.2) D(xy.2)
Zonel 0 0 0.0007
[ 0 0 —0.0007 l
—0.0007 —0.0007 6.7e — 021
Zone2 [4.19¢ — 019 4.19e¢ — 019 —0.0029 ]
4.19e — 019 4.19e — 019 —0.0029
0.0029 0.0029 2.72e — 020
Zone3 [—8.67e — 019 —8.67e — 019 —0.0037]
—8.67¢e — 019 —-8.67e — 019 —0.0037
0.0037 0.0037 0
D2(x,y.2) O(xy2)
Zonel 0 0 0.6673e — 004
[ 0 0 0.6673e — 004‘
—0.6673e — 004 —0.6673e — 004  1.05e — 022
Zone2 —4.23e — 022 —4.23e—022 0.0001
[—4.23e — 022 —4.23e—022 0.0001]
0.0001 0.0001 0
Zone3 —5.34e — 020 —5.34e—020 0.000014
[—5.34e — 020 -—5.34e—020 0.000014 l
0.000014 0.000014 5.79e — 022

7. Conclusions

In this paper, we present a method for matching a CCD camera and a 3D laser sensor
to obtain textured 3D model of an object observed. Then we proposed a method to
calculate an estimate of the displacement using the point cloud and the image of the
observed object present, we enhance this approach by automating the selection of
areas measuring and controlling more finely calibration parameters. This work is part
of an objective measurement of 3D deformation fields using the development tools.

References

Cloud, G., (1998) Optical methods of engineering analysis, Cambridge University Press.

Faugeras, O.D. and Toscani, G. (1986) "The calibration problem for stereo". In Proc.
Computer Vision and Pattern Recognition, Miami Beach, Florida, USA, 15-20.

Faugeras, O. D., Toscani, G.,(1987) Camera calibration for 3-D computer vision, Proceedings
of IEEE International Workshop on Machine Vision years, Machine Intelligence, Tokyo,
Japan.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



48 Rahel.G. Rahel

Frey, P.J. and George, P.L. (1999) Meshes: application to finite elements, Hermes Science
Publication.

Garcia, D. (2001) Measuring shape and displacement fields dimensional stereo-image
correlation, Ph.D. Thesis, Institut National Polytechnique de Toulouse, France.

Garcia, D., Orteu, J.J. and Devy, M. (2000) Accurate Calibration of a Stereovision Sensor:
Comparison of Different Approaches, 5th Visoin Workshop on Modeling, and Visualizaiton,
Saarbriicken, Germany.

Garcia, D., Orteu, J.J. and Devy, M. (2001) Precise calibration of a CCD camera or a stereo-
scopic vision sensor, LAAS Report No. 01332 Photpmécanique Symposium, Poitiers, France.

Horaud, R. and Monga, O., (1995) Computer Vision: basic tools, 2" edition.
Kinsey, L.C. (1993) Topology of Surfaces, Springer-Verlag.

Sutton, M.A., Wolters, W.J., Peters, W.H., Ranson, W.F. and McNeill, S.R. (1983)
Determination of displacements using digital correlation An improved method. Image and
Vision Computing, 1, (3), 133-139.

Sutton, M.A. (1988) The effects of subpixel picture restoration on digital correlation error
estimates, 27, (3), 173-175.

Sutton, M.A., Cheng, M., Peters, W.H. Chao, Y.J. and McNeill, S.R., (1986) Application of
optimized digital correlation method year to planar deformation analysis. /mage and Vision
Computing, 4, (3), 143-150.

(20[3) ‘_5..:&// 222/ ‘JJM& L).c:LL// K124/} ‘e}.LLUJUM//‘LBA



pstell LAl dlas

64-49 (2013) &l ¢(02) 234 ¢( 28 ) 2lswe
b coband) ¢ laal) jae daals
4320131280 s s plail 5,

gl ol Jama Ao galal) ABUSH §oliay Asbuilly dyggall alis Al
doll) Caglal) cuas PESH

Zomlall den G o Lasy lae Gl Glagliae

abdoobaia@yahoo.com : g5l 1y byl colianll ¢ jlisal) jae duals cdelill LS cduec)) il W/R.dl
L eilihs ecgilis g8 o Lbed) Calealdl] duadlST ¢ Lle colus)y ulls 2

https://doi.org/10.54172/mjsc.v28i2.158 :DOI

gl

¢100) el allaig (Cpmsg S 5le) Al olaty (Mgl ghyall) dusgll alai 80 Auh U Caadl la Cang
Qs esliall Dlgin) Jag) aalll zlas olal @lhige o (3ol 12 10 ¢8) ysulall 48U, (2ly 500 200
el (e golhe Do 8 Aubll Cupal (Y1 b ¢ plall e U A el digat Jaee ¢ al) zlaal)
Alda o Auhl) il iy S5 .2 2010 sbs s 2009 b e 53 DAt eliand) die 8 syl
S 8 50L) aml fghael 38 25/ $ila 10 jgelall 48ES <l 100 Selay) allas ¢ Slally &) alai o glpally duggnll
Oo @I Aady elaall Qigad Jane 0 DS il pe ez Y1 Qilyg all zlaall (i oliadl Dlgin) Jaee e
ol

Abstract

This study was conducted to investigate the effect of ventilation system (fan-window), heating
system (gas-kerosene), lighting system (100, 200 and 500 watt) and bird density (8, 10 and 12
bird/m?) on production performance indexes (feed consumption study was conducted on the
broiler houses during the period from February 2009 to Jan 2010 in EL-Bieda-Libya. The
results recommended that fan ventilation, gas heating, lighting of 100 watt and bird density of
10 bird/m? were the most suitable to maximum the feed consumption rate, bird body weight
and production index with minimize the feed conversion and the bird mortality.

.J}.}L.“ PEIY ‘B;L..'a‘?” cdaanll &z\f)@ﬂ\ ‘CM\ uSL..m AN ct\h

12013 23 s 1l 5 €2013 (12 Gl 1Y) F)
CC BY-NC 4.0 o 1) gLiall a5 JM& (30 4] Jpam sl wis ilaal) Jiall 138 (¢ sialill) Caalill ©


mailto:abdoobaia@yahoo.com
https://doi.org/10.54172/mjsc.v28i2.158

dasiall .1

¢ s Al L) s U CalaaY) aal KLl A8 cilalaoaY) i S eV Rad e
OBl gy Hias g b L2 &l e Calsall deliay Hlaa¥) Ty Ay . el g Uadl) 8 dals

& Adgl dalsall e Lisgall o Hellickson et al. (1983) <Deaton and Reece (1980) <3
Luguadll Bhall Al Y ALSYL (oYL oSad) 0 Cus ¢ Galsall (Slad Luulia din s
Al el asl b ¢ LigaVl Calall elsgll AN ¢ gl Aaulgy un ) Al gl
gl

Hhall ] 3 Kol oy Galsal) Slisal dusgill aUai s yie a3l Smith and Olive (1971) <3
~Saslall elsgll Ay daghalls

Lsgil) Laa Galsall Sl Lusgil Cpuansliad caellas Slia o Van wicklen and Allison (1989) A
Lasas celggll Duss o Jalal ellyy Mgl 3k Ge (5S dmplall dusgdll ASaSa) dugglly Ll
Aailal) Wilsall Jie pe sgil) didee Jal (10 sl LIl dggill ardins

OSsal) Bl days zshE Ladie zladll Jsa &fa 2.53 e elsgl) deju 5255 of AEYB (1979) s
celall Dlgin) 5:USy zlaall Al Oyl (8 cmend ) 25 ©0 36721 (e

0.3 0sS o Gamy sehall (gine die zlaall (el 858 3 ¢lsgll deyus of El-Hadidi (1989) ¢ sl
a1 Al il ey &

s &zl il e aaa Lo goaly Gamnd Al glggll ey B2L) ol Scott et al. (1983) <3 Lay
Db Ll Al 96 Ly slsgl) deju 53L) (b dcaidid) Bhall cilayy die Lay cdadipd) shall cilayo
zay) e

W e o Ois paSficlua 5.4 Ge Uil 055 asr e zlaal s Jame ol ¢ Culpin (1981) aas
co> O3 paSfAelufa 7.2 Jaadl 6S aalll 2 s

Sl dalis (e % 15 Gasdny % 70 Ay dal olllae Qs e Reece (1978) (K
4l CIGR (1984) S5 cpn (& () 2w 111) zlaal) jee (e cnds¥) (e sanl) DA Gaaail
o) b il alail (il Gl platidy aalll 2 Lol 2580 Abee 8 Aadiisall 2l g oS

Lty S e sl A Cpanill Sl dalie Jles) axdiog 5 ¢ zlaall jee (0 JgY)

(2013) A 32l) oy gyl 5 alil] Anall o shel] Jlisall Ese



51 Aowlll Cagylall cand aalll 2 las el Jaee e gulall 2865 5elially dibailly Loggnll alas il

o 12 yae e i/ Zan 174) Gaasil) alail Jalye OB aladind of Reece et al. (1981) s
il A Gl (el e (e palal) B 5U/%an 697 5 a5 25712 (e e e jilh/%an 348
el Jigat Jaee ol aual) O e (o8

aUas Deaton et al. (1978) s Hoopaw and Goodman (1976) « Buckland (1975) ()
JsY) sl o aag c5elia) 50k Bals) ae yaiasall Bl alayy BeliaY) 5ad e e adafial) oL
ce)3all isal Jamas (all Oisl) un e palll zlas el auas ) sl

G (O dels 2 5 8sla) delu 1) adatiall ssLa) alai of Cherry et al. (1980) il < Sl
ceadll Zlas s Oy Ganad )

allaty (D Aol 3 5 5elin) delu 1) ahaiid) selial) oUas 36 Ketelaars et al. (1986) )
el 6 jee n s jee Gezladl) o) o (Dl delu 1 5 Belia) el 23) el el
1.6) <1 clie cllginy (asy slafan 2.1) g saby adaiall sela)l ol & zlaall o aag

bl see e e Jsf (3 QB OIS (A1) agail Jane o ddasSle g ¢(syf /s

plad aniy mladll jae (e Jds¥! @.,u&\ P aid) selay) 2 o Ensminger (1992) s
el el Jaee el ans ) a1 (PIA (DU Gl Lgadiy 3ebia) Aol 3) adatiall oLl
@l gl 351 sl A (e Sl DU iy adaiall BelaY ) ala 50lS ad )l 43 L Cilial

sl s gl el e 2 5ol

i gl ol Jare e glall 28USH selialy Al dusgil) ol 8l Auhy ) Gaadl) Caag
Lol Cagyal)

Alaad) cla) .2

& Hiiall gl e aal laal ¢l Bpde audil Cylaall (e desans shal o8 Auhall (e Caagll (]
) alail) Cal Hlasy @lldg ca 2010 suisr Ja 2009 b (e 5l DA ¢ Lad — eloand) A
ler inlall Z Yl sals) Bl elimul) dide ld) 5 aalll ks delia 8 Laluy) 53 e aela
gl gl Aahaal Auda) Ll Ay 5 aal zlas deyie 60 (Joa dikidlls gl s il s
celaall Digin) Jana) palll 2o ool e (sudall 28ES eselial) pUai casanl) alUas cdggill olla) aall

(zY) Ay 2 laall e 80 daasi celdall Jigad Jana oz laall all 03

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



sl sl alat Cum (e Ly 8 A0 caleall Slee 8 deadidl L) (1) Jsas o
o salal) AEES (3eliaY)
coalll 2lay (Slue 8 deddid) AlaY) .1 Jgan

skl ddlig Belay) Al . . X
448411) eua:. Aggil) euss OSauall a)
(ol k) (=) )
10 500 e 33 1
10 500 e oo 2
10 200 e 33 3
10 200 DS 3y 4
8 100 O 3l 5
8 200 O S 3l 6
8 500 O S 3l 7
8 200 Sle 33 8
10 200 e 3l 9
12 200 Sl 33 10
Asedl) aUsi.1.1.2

gl sae IS (oSl Aisg Aadae b Mlsill aadiy (1) oSl ¢(2 (1) pal zlan e Hlad) &
dia.) (u)ﬂ\ al;]l ‘55 25 &—l}\aﬂ al;]l ‘55 9 (Jluill a\+31 GS 10) o 60 x 150 u-uB.A 2\..._\‘543 338k 21
ol Laladl) g5l e yfing ya 4y (Sasally ¢ Sunall Aisgs Dilee B zshall iy (2) Sasd) Lty (1
(orSaall o < dpunigl) laalsal) @il (2 JSE) Glas 2 53 (i) 4 (e L3sSe an 75 X 85
Al Gsgl Aalise Laasi (p 4 Gl g i) cpayall 2 12 cJshall 2 65 e = (b iSsal) ola)
it L 2o/ il 10 jsalall LS iy 500 el plas ¢ Sl Al alas % 20 dua)Y) daludl
aalll zlas ool o disgll allan il Auhal @lldy cisgl s lae Clecalsall uih agl il o

(1 dson) canall Juai (Dl alliy

(2013) A 232l o5 el 5 Galil] slaall g shel] LS all e




53 Al Gagylal) cant aall) 2 lan el Jana e gulal) 23Sy 5elia )y Aidnillg duggnl) ol il

a2l (Sl 8 ggl mshe -2 JSE a2l (Slae b uggll 38153 .1 IS
Al Ll .2.1.2

e (3 JS3) oSl 23855 e (A Sla) aadiny (3) oSl (4 3) pal zlan S Hlas) &
Oo JS) Latigh lealsall culSy (4 JS8) oSud) 280 Adee 3 gyl axdiy (4) (Sl
Lseill dalus dpsi a3 Citdl ) o 8 X o 40 Ladalel e = By aiSasall olad) ¢ isdll
2af il 10 gkl Z8ES (g 200 selayl alai 3l Liggill alai %6 20 AuiayY) Aalisd Zuwally
glao ool o dmn Un sl duhal ellyy cdn) ol lae laaalgal) (uii agd i€l of in Las

(1 Jsas) obdl) Jemdy cpaaill 58 (P aall

coalll 2 lad (Slae 8 Cpaung I i) JUsi 4 S cealll mlas (Sl (& Sladl &l ol .3 J<a

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



selay) Ui .3.1.2

(s 100 83k selin) el padiny (5) 4y (Sl ((7 6 (5) pal zlad (Slue SN las) &
-5 500 838 selial cilid pading (7) oK) Ly ¢y 200 8538 selia) clial padiinn (6) Sl
il g \8)) (2 9 X 2 52 adaladl (e (338 (Sluall olad) ¢ Sluse EDAL Fpnnigl) Clealsall Sy
(mag Sl Al U (Mgl Liggil) alas % 25 dnia)Y) Aalisdd duilly disgil) dalie Lo ¢ 3.5
Ll ellyg selayl alas lae clbialsall uti agl (Slue EDEN o Lin Las %0/ jilla 8 ysulall Al

(1 Js2a) palll zlas ol e sl ala ik

ysulall 286 .4.1.2

LNl e 2/ 5la 12 <10 8 oa pel Lseball BUS ¢ (10 <9 (8) aal zlad (Sl DB jlad)
il ¢ ) ¢p 10 X o 55 2lasb ccnpe—3)d Slaall slad) ¢ (Sl DN dauigl) cilialsall CilSy
Al ¢l sl aUai )l Aiggll AUt % 25 Auay¥) Aalised Zuwlly Liggll dalis Lo ¢a 3.5
O8b Al @lldg ¢ gall A8US oo Cilialsall Guti agd (Sluse EDEN G e Lea .y 200 sl

(1 Jsan) paalll zlas ol e galall 43U ol

Aulaudly 4 alas .5.1.2

g5l e OIS Al Ui o Cam ¢ Apladly Ldal) AU 8 sasge Lginho @ Al Slad) paes calS

aalll 2 las ol lyige 2.2
3l Dlgin) .1.2.2

Sl Claa 3 5 Lagy Jaehall adiall el3all (s &3 Gus lesud jphll sl Dlgid s o
sl Aslaall 3oyl e Lesand cllgind)

Fe=Fa*7-F (1)

(2013) A 232l o5 el 5 Galil] slaall g shel] LS all e



55 Aowlll Cagylall cand aalll 2 las el Jaee e gulall 2865 5elially dibailly Loggnll alas il

(EsmlfpaS) Lesud claa)) Dlgin) Jas = Ft
(229) Lo ASlgdl) 123l 48 = Fd
(32S) L saud daiall o13all 1S = Fr

zleall 0y .2.2.2

iy e 5 lly 1Sy (Kusall e yilla 100 Alsdie die 3T 5 Gum el gl zlaall Gy s
A O (B Bl dangia Glual

eh3al) Jigat Jane .3.2.2
4 Al ok e Legad zlaall 613l isal Jaes ila
Fer = Fec / W, (2)

:L'j Cus

(Ls.\x.N) ¢)aal) df}ﬁ Jaze = Fq
(e anS) llgidl elial) 1S = F
(Afpnd) L 5 = W

bl e 8l dasi 4.2.2

ne e sl DA Al gl sl daud 35k e Zpaill ol gy sadall e 3800 Qlaa
el Dl die gl

Asled) gyl e asbun (Sag 2850 IS Ailgs die aalll zlas ol Jle oSall yige oY) Qs el
: Pavlovski et al. (2009) 23 Wl Lk 4l

PI=(W.F)*100 / A.F¢ (3)

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



Zay) Qs = Pl

(p29) D5l &ulgs (A punl O Jousia = W

(M —100) = (%) Ligall dus = F

100 X (a2 oo sehal) sae [ &&LY jeubal) sxc) = (380N %) M

(ps) upll 58 oL 2 = A

s Agles 8 gl el Jaes Javsio lum a3 455 550 IS Blgd (3 gl el Jaes Glis

2 2010 ssiss e ) 2009 s e e AL Al

Aadlially pitiad) .3

S (selay) ol cAiall alas chiggll ala) il duhs Caagy cplaill (e lgde deaniall bl
all) Cagylall it aalll 2 las olaf Jans e (sadal)

Lggl Sl ,8l.1.3

dannga) o) copglil 2z laall el Jaee Ao Ligell ol 3G (9) ) (5) oo JEE) s
plai ael liw aaS 3.860 eliall eDigind Jaee ol el zohll Liggall ol of (5) J<all
.aaS 3.750 38)5illy A ggil)

oy lly all zlaal) (g 53L5 ) ool olaall eDlgin) Jaee 8 52030 Lk o (6) JSall jelf L
.aaS 1.554 31l disgl) alla ael i oz shally Liggall platl aa$ 1.626 Nss )

hel L syl gl alas yie 2,37 dps ) iy 53y o133d) igad Jana 50 3o Wl Ao
(7) JSEL e WS 62,41 3815l dosgall ol

Ll alail % 4.1 ) 38l das ciliay Gus Liggnl alas CDEAL zlaall 380 A Load gl
(8) JSAIL raase LS ¢35y dusgil) Al % 6.3 ) (33Ul Aot cibiay Lai ¢ zslally

shel Ly 66.35 DU ddy el bl dusgill alai ael Gum cLiggll alay zly) db b
Zbalh Ausgll Al o e Las (9) JSEIL miage WS 60.95 U iy JiT gl duggnll ol
ooballs Bsell i lea) o ) olld aagg Aasiball Galsal glhe areail anlidl) Dsgll pllai Jiay
oSl Ja)s 5235 dagla )l Aaitipall Hhall dajd e palddll e b sela ¥ el Ciaall Jouad 8

(2013) A 32l) oy gyl 5 alil] Anall o shel] Jlisall Ese



57 Al Gagylal) cant aall) 2 lan el Jana e gulal) 23Sy 5elia )y Aidnillg duggnl) ol il

Sy sl ge El OeSl sl Sl dasdlly skl elsedl e paliall e Ll el 4

¢
<Lged)
3.900 |
1.650 - :
2 % y
3 1600 | 7 3800 ¢
%l‘) -'g 3.750 |
2 1550 + T
» T 270
1 =~ 3.650 -
1.500 =
) g el By
Tl 34 o ’
gl Qg i
LT O A5 4o sl Al 50 1(6) JSi SR Bl e 4 gl a0 1(5) Je
. 2.82 ¢
}' 6 = ’1, 2.40 -
-;’) g ! . i( 238 +
= 27 4 236
2 .
[ 238 L ———
Talsa E Tl £
Tyl gl agl i
LU A e Ay gl pUS 00 1(8) Js& S Jagad Jara o 4y sgdll s L350 (7) Js&
68.00 |
66.00 |
a
% ea.00
4 6200
[P
60.00
S -
Cois By
sl plas

LTU i e sl ol 00 1(9) s

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



Laxl) ol ,ik.2.3

daumgall i) cyelil 08 .z ladl) el Jaee e &l JUx 56 (14) ) (10) oo JSEY) maass
L) U el iy (228 3.760 613l &Blgin) Jara ol Jael Sl &) U of (10) J<all
.28 3.580 (smug Sl

dlail aa< 1,644 lss ) deay (53l all zlaall (39 o Al aUn 550 (11) JSE) ekl LS
caaS 1,484 Gauss KI5 Gl e Laigy ¢ Sl Ll

el Ly Gl asal) aUas v 2.29 4w ) dhay slly o130 digas Jane b Gaw W daig
(12) JSEIL rnse L (2.4 Gaung Il Al olas

Laxl) Al % 4.1 ) @) dus cliag dua Al ala GBIk zlaall Gl L Ll @l
A(13) JSEIL mmse LS g pSIL Al Uil % 7.8 N 8L st by Laiy ¢ Jlally

aldai lacl Laiw 69.63 ZdU dids el 3l &) sl laef Gum i) Uy byl dils i
Jiar Sl 23 ol o i Lae ¢(14) JSAL miage WS <57.29 Ll dids J81 cpang Sl 28l
Cady Ul A8l pUsi Hlas) of I b aapg Aagitd) calsall golhe araai] Calid) A5l ol
Lanl a8 Sl e oSl By Gl sl e e g Vs Dl adlial 2 Sl of 4
S o iy el (e B sl s a1 Chley oSl 2l Jgl Sle die i g Sl
o) Dl sl 4L e 55 Jally (Sl e

1.650 . 3.800
% Gidsol % 3.750 |
3 3.700 |
3 1.550 3 3.650 - i
) 1.500 | S 3.600
T 9 3550 |
| 1.450 - ;
£ 1 3500 |

1.400 - 3.450 -

e Oy b Gyt
Ay s o
FERININ]
g Oy e Adal Bl L0 1(11) Jsa LS SMgEa e Al JUa L5 1(10) Jsa

s 2.45
3 . ] :i 2.40
3 . % 2.35 =
i 3 2.30
2 2 o225

o ‘ - 2.20 -

e Gyl 23 s Bt
A s T alad
LU Apud e A s 5k:(13) Jsa G Jara S A G 1 (12) Jsa

(2013) A 232l o5 el 5 Galil] slaall g shel] LS all e



59 Aowlll Cagylall cand aalll 2 las el Jaee e gulall 2865 5elially dibailly Loggnll alas il

80.00

60.00

S g

<

40.00 -

20.00

¥ G S
A sl

LU Jula Jeddal HUaS L0 1(14) Js&

selay) ala 5k .3.3

daumgall bl cojelal 38 Lz bl ohal Jane e el alas 536 (19) ) (15) oo JKEY) s
Whln M (aaS 3.940 &laall Dl Jane el ael iy 100 sl HUai of (15) J<al
sl e cilg 500 ey 200 selay) alail aa< 3,650 (aaS 3.880 ¥l

s N deas Gills (A zlaall 35 o el Dl Jane 5330 LG (16) JSall ekl LS
200 selmy! plail a€1.538 ¢aaS 1.690 isY) Ll W cculs 100 seluay) olail 2a< 1.746
Sl e ey 500 iy

a3 «cly 100 selay) alai die 2.26 dus N Jiay Mg oldall Jigad Jone 5B 3o W daiy
coase LS (gl e cls 500 cculy 200 sl alail aa€ 2.37 (aa€ 2,30 <V anall Lol
(17) Jsay

selua) alail % 3.7 L @il dus ciliay G selial Al (DAl oz laall 80 A L s
LS il e iy 500 «cly 200 selay) aUail % 4.9 % 3.9 ol Laelai D s 100
(18) Uil muase

lLiw ¢75.26 DI Qs el <y 100 el alas ael Gum celial) ooy Zly) dd 3
dda o i e 2(19) JSEIL mumse WS 62,25 ZEU Jds i @iy 500 selay) alan el
Asgidall Galsal) £le ananai] Caliall 3ol s iy cils 100 5ol

1.750 4.000
1.700

o

3.900 +

2
3 1650
3 1600 9 3800 -
2 1.550 1 g
= 3 3700 -
% 1500 - -

1450 + . 3600

1400 ~—— — —_— — - 2500 -

200 100 500 200 100 500

.

(35) #1580 Dl

3)

(03) Sebayl pli (S5) el aua

E 05 Ao Sslay plal 50 1(16) Jeu LI g e Selay a3 1(15) Jek



olall - Loy ane Clagllae 60

5 240
1 a ~ i 235 y
=4 . 230
3 ?} 1 ;
2 @ : :i' 225
o -
< a . 220 |
0 215 : : ] .
200 100 500 200 100 500
(i) Sebal Al (<is) Selaai sl
LU Al e Splia) U 50 1(18) Js SV Gl Jama e Selda¥) U i 1(17) Je&

80.00

60.00 +
40.00
20.00 ¢
0.00 ~
Y o]
200 100 500

(is) Selali Al
LU Qi e Splayl U 50 1(19) Je

T e

ekl 48t 48k .4.3

Aol il copglal ad Lz laal) elhol Jare o bl DS 535 (24) ) (20) oo JEEY) s
ks D5 aa$ 3,720 eliall éDlgin) Jane Jlef ael 25/ il 10 sulall 286 o (20) J<all
LSl e %/ 5l 12 (8 ysulall A8EST 2a€ 3.420 ¢3.570 <Y aedll

(2013) A 232l o5 el 5 Galil] slaall g shel] LS all e



61 Al Gagylal) cant aall) 2 lan el Jana e gulal) 23Sy 5elia )y Aidnillg duggnl) ol il

deas silly all zladll (s o eliad) eDlgind Jame B salll 58l (ulSal (21) <A ekl LS
Jsehall BT aa€1.463 (1.578 lis¥) Lo Dl 2o/ e 10 slall 486S1 1a€ 1,702 Niga I
sl e 2o/ 5Ua 12 (8

D 2o/ il 10 jgalall A6 2ie 2,19 dus ) Jiay (s2g ol3a)) Qisat Jore B Ga Wl dagig
(22) U<l mmse L o Jall e 20/ 5ila 12 (8 ulall 4861 2,34 <2.26 < and) Lol
Dshall A1 % 4.9 ) 38l L ciliag Cuagadal) ASES (Al zlaall 33U A L b
25] 5la 12 2o a8 ysuball A8EST % 6.7 <% 5.4 ol Laelias D 2o/ jilla 10 selall 280S
(23) JSAlL amse LS (sl e

G A el 2o/ il 10 psedal) A6 hael Gum ¢ gl AU ALY dily 5B ddle Ay
lae -(24) JSAL mase LS <58.98 £ DU s il %5/ il 12 jgubal) 48US el Ly <74.80
Aagizdl Galsall £ )le arena die Dpuliall gulal) EUS Jigy %o/ il 10 jselall A3US (o iy

1.800 l 3.800
2 1700 % 3.700
B
-j 1.600 ¥ 3.600
¥ 4 3500
Y2 1500 g
,i. —~ 3.400
2 1400 3, 3300
1.300 — 3200 ~
12 10 8 12 10 8
(2] Sila) sl A3l (2] siks) ) galali Rds
LG 0y Ao sl A 61 (21) Jss SR Dl o) phall 3 502 (20) Jsa
8 235 7
3 6 ‘ : i 230 +
B ‘ l 2.25 -
o 4 a 2.20
g | 47
2 1 215 1
0 i | § 210 - . -
12 10 8 12 10 &
(2] ils) gl A3 (2] St gl Adis
LU s o ) el &S 00 1(23) Jea LI Jogad Jans e el ABUS 00 1(22) Jea
80.00
g
“

60.00 o
40.00 ¢
20.00 +
0.00 ~
12 10 8

(2] ) st G
Al Mukhtar Journal of Scie. UV G e sl A0S 501 (24) Jsk




Gluagilly AadAll .4

el 2l gl maaay oltal die gt of S 4ien Bl el o Jgeanll daLul il e
YL Al Cagylall chas

osball dsel ol 06 of -1

) Al U o6 of -2

.2lg 100 83 el Beliza alai (46 of =3

2af b 10 glall 4GS 06 o —4

&b

AEYB (1979) Agricultural Engineers Yearbook. Design of ventilation systems for poultry and
livestock shelters. American Society of Agric. Eng., D270. 4, 382-400.

Buckland, R. B. (1975) The effect of intermittent lighting programs on the production of
market chickens and turkeys worlds. Poultry Science, 31, 262-270.

Cherry, J.A., Beane, W.L. and weaver, W.D. (1980) Continues versus intermittent
photoperiod under low intensity illumination. Poultry Science, 59, 1550 — 1551.

CIGR. (1984) Report of Working Group on a climatization of Animal Houses. Commission
International du Genie Rural. Published by University Ghent, Belgium.

Culpin, C. (1981) Farm machinery. Granda, London, Toronto, Sydney, New York, 10th
edition.

Deaton, J.W., Reece, F.N. and McNaughton, J.L. (1978) Effect of intermittent light on broilers
reared under moderate temperature conditions. Poultry Science, 57, 785-788.

Deaton, J.W. and Reece, F.N. (1980) Respiration in relation to poultry house ventilation.
Poultry Science, 59, 2680-2685.

El-Hadidi, Y.M. (1989) Mechanization on poultry farms. Ph.D. Thesis, Faculty of
Agricultural, Mansoura University, Egypt.

(2013) A 232l o5 el 5 Galil] slaall g shel] LS all e



63 Aowlll Cagylall cand aalll 2 las el Jaee e gulall 2865 5elially dibailly Loggnll alas il

Ensminger, M.E. (1992) Poultry Science (Animal Agriculture Series). Interested Publishers,
INC., Danville, lllinoise.

Hellickson, M.A., Driggers, L.B. and Muehling, A.J. (1983) Ventilation systems for livestock
structures. In Hellickson, M.A. and Walker, J.N. edition. Ventilation of Agricultural
Structural. ASAE, St. Joseph, M1, 195-214.

Hoopaw, R.D. and Goodman, B.L. (1976) The influence of intermittent light on growth,
performance and other traits in young chicks. Poultry Science, 55, 2285-2289.

Ketelaars, E.H., Verbrugge, M., VanDerHel, W., Lindden, J.M. and Verstegen, W.M. (1986)
Effect of intermittent lighting on performance and energy metabolism of broilers. Poultry
Science, 65, 2208-2213.

Pavlovski, Z., Skrbic, Z., Lukic, M., Petricevic, V. and Trenkovski, S. (2009) The effect of
genotype and housing system on production results of fattening chickens. Biotechnology in
Animal Husbandry. 25, (3-4), 221-229.

Reece, F.N. (1978) Space requirements for brooding chickens. Poultry Science, 57, 584-587.

Reece, F.N., Lott, B.D. and Drott, J.H. (1981) The effect of limited- area brooding on broiler
chicken performance. Poultry Science, 60, 2240- 2245,

Scott, N.R., DeShazer, J.A. and Roller, W.L. (1983) Effects of the thermal and gaseous
environment on livestock. Ventilation of agricultural structures edited by hellickson, M.A. and
Walker, J.N., St. Joseph. Mich.: ASAE, C monograph, 6, 119-165.

Smith, A.J. and Olive, J. (1971) Some physiological effects of high environmental
temperatures on the laying hen. Poultry Science, 50, 912-925.

Van Wicklen, G.L. and Allison, J.M. (1989) Aerosol and ammonia concentrations in broiler
houses using mechanical and natural ventilation. J. of Agric. Eng. Res., 42, 97-109.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



pstedl LAl dlas

81-65 (2013) & £(02) 230 ¢( 28 ) alae
bl celanll Al jae daals
$E20131280 :es€ll s plal 5,

cad aalll zlas elaf Jara Ao Sl Luaigl) cilialgal) il
Aol G lall
2 olall des e Loy Taae (lias Glagline

abdoobaia@yahoo.com : s iS¢ Ll coliand] ¢ jliSall jac desls cdefil] LS cduc)) ) duigh auid !

L egilihs ocgilids g8 o Led) oleoldl) daaolST s Ll colus) 4l 2

https://doi.org/10.54172/mjsc.v28i2.159 :DOI

il

Al Laly) WeliS play bl dulpall 58 das Jlae & Lilg) cleliall o gl delia i
SV Gl s Cangy LASlly Sl b Jian A Slie aalll zlad il e anls oSls (gAY Clilsall
2 50) ¢ Susall alad (sin Jlad ccapp—pd) (Sunal) olad) 1z gidall sl il aalll 2o (Slise Slaalse duy
&) Lsgdl) Aalise dpss oo 4 3.5 ¢3) Sl gLyl (» 10 Xp 84 2 9.5 X 2 76 <2 12 X 2 60 2 9.5 X
Jame e all zlaall (5 coldall Digind Jaea) saball olaf Jae cihyize Ao (% 30 <25 ¢20) duayY) dalusdl
Byaial) palll o e (0 depya e (B (B Auball el (EY) i ¢ sl (e U s colall Jugas
OSasall olat) o Al il iy My .0 2010 sisy s 2009 b e 553 DA L — elianll A
5Ly (el Iohael 28 % 30 duggill dabise iy o 3.5 (Sl glinyly (p 12 X 2 60) Susall alaly (=G
Oe G Lty o133 Jisal Jaes e S B o z YY) iy oall zlaall (g5 £l32) eDlgind Jaes e AS 4
gl

.2013 23 saig sl f)s €2013 12 Lyl 13 F)
CCBY-NC 4.0 =¥ gliall dad 5 JAA (e 4] Jsem sl 2 Slaall Ja) 138 (o sialdl) Calll ©


mailto:abdoobaia@yahoo.com
https://doi.org/10.54172/mjsc.v28i2.159

Abstract

The poultry industry is important industry in the field of livestock due to high production
efficiency and the speed of rotation of capital project. Broiler faces some technical problems
in the housing and the environment. This study was concluded to investigate the effect of
broiler house specifications: Orientation (East-West and North-South), dimensions (60 m x 12
m,50mx9.5m ,76 mx 9.5 m and 84 m x 10 m), roof height (3, 3.5 and 4 m) and ratio of
ventilation area (20, 25 and 30 %) on bird production performance indexes (feed consumption
rate, bird body weight, feed conversion, bird mortality and production index. The study was
conducted on twelve broiler houses during the period from February 2009 to June 2010 in Al-
Bayda — Libya. The results recommended the orientation (East-West), the house dimensions
of 60 m x 12 m, roof height of 3.5 m and ratio of ventilation area of 30 % were the most
suitable to maximum the feed consumption rate, bird body weight and production index with
minimize the feed conversion and the bird mortality.

il ) ¢Sl oladl ¢Sl sbaad camtigh clialsall zladll (Slue :cilalSl) ¢ lika

dasiall .1

O s (g (Aol W daliyl a8y 8 Galsad) Sl Al druaigl) claranaill crealis 23l
RO Al Aaliall Sgall ddyas Aadla yual)

obad) Gad)ly goud e i g pal e clglaiiag Calsall oF ) (2003) Ll duhs ol
Lgale IS8 g Uyl 3 ljlesd g AU ehand) agall dals il comaaly ¢ lonll (g ll st
Lo 13 cBledU 30 Jaal 8 Al 5ol iy lilgaal e died sl of LS 5,80 d35Y) 3
Aaligatl a3eliS g liy) 8 T ad i) oY) g Und deal 509« AY) il Loyt )8
60 ) 40 s 0 Opanil 890 Bpaieds 3 clgilegyia (B oaial) Jll (il 8190 Ao b L Lails

el 405 e 6 A5 e ol sy

Gelia b Sl L) Jie i) sa (alall pUaill of Coiasl (1987) caall Cipdl s by

aonlll Sladd 3 akl) e liny) cula ) ddeliall sda A JW) Gy olsd Aoy Gannw @lldg copalsal
cldall Bl A Bsal Bl Jalgall e Bdle celimnll asalll e ldall 5aby ) s9f Laa celpanl)

(20[3) u.:LJ/ aed) ¢y g pudindl g (palll] Alnad ‘e‘}.LY_U_/'LJAAj/Q-BA



67 Al Caghlall caat aalll ~ s elal Jaxa o Sl gl cilialgal) Lab

delial Luwd) Bgae ey ladlly L) jlaall e 28I Gl 53 aae of Luball Casiagl 5,

S leall

dpaladl Lo gupiall P € IS8 jobin 38 calsall asal 2] o (1998) (il) asal dudys cyelily
Lin 2 1970 ale % 4.44 Jsn oy ¥ asall JSU il 3 Galoall asal 71 daalue culS Cun
21990 ale % 58.6 Msn ) &« % 45.8 s> M 2 1980 ple & Al o2 Cilia

oo el 2l (gse (alisily Lo s oalsall delia b 5l Jalsall Auhay (2002) deal ol
O Ayl cpedaly L cpmlgall dalall Laplll Laalis) Cilaasall 3 ¢p 2003-1993 5l DS Caagiusdl
eainy (3l Jalge g cdoplaY) — Al —Adlall 2yl Jalgal) 8 Jiati A2l Jalgal) (he desane llia

Ml 8 caleall delia 8 Caagind) Ge el 2 Uy (g aliails 3le L) LA saldll

el aalll 7 las £l CadlSiy 2l e s5all dalsall pal e Capeill Ay (2006) ) gyl
Llee o il algal) (e desane llia of Luhall cijelily o pmd¥) Qi) dahie & Galsl) g Uadl
B9l Ay b Sl sae cAslg 358l Aad oAyl Aole ) Ay ccalell AuaS 8 i oz L)

ogat e il L iy oal) ASIL Aasmall gyl S Lol A3l Ensminger (1992) e
— Al dsh) — elsel) deju — Ldl) dash)ll —elsgll Bl dapy Galsdl) Ay Jadiy Lanlils o)skiy
iUl aiadd) d8luall — Liga) 550 — selal) —dapy) o Lal)

dayo e Adle e Jisad 56l el aulul 3 jae 8 aalll zlao of Harris et al. (1975) aas

L) 5l a 27 Bl daa el %8 35 — %2 31 (e sl Bha

I gl e IS Algds ol 3 sae (B aalll zladl Bl daps sl o (1986) Whe ang LS
‘;bﬂ\ ‘;r— Oﬁ 25 28 ¢ 30 32 34 36 <K u.u\al\j C—‘\)ﬂj &\nﬂb ‘_,,_1135\}

Lags adif % 39 Mss 5% Gaadl) Laall uSESH 3a dap o (1989) oy dlle aag cpn b
ol D6 Jsa yee e A6 da ) e s

o) Pla sliad) dila vie ©a 35 (55$ aalll zlaal Hla days sl of Ensminger (1992) L83
conbdl ol Blg e 0 2101 ) deal s paad US %8 2.8 (s g oY)

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



oozl 8 e ) saf shall da 53l ae Ll dighayll 5015 of Scott et al. (1983) aag
Lo 24 N shall dayy o] 1)) iy sail) o 580 Ll Gl Ll dighyll o S35 . aall

s b oSy el gl G Dghay % 60 N goml 3-2 jee 3 z sy zlaall of AEYB (1979) S
229 oo dil dils 5l Ay 2ie % 80-30 (e Lawall dighall ()65 (glall 2Ly

OShase 8 dpual) dushll o El-Hdidi (1989) s Tuller and Ldw (1988) (1986) e 53

% 70-50 (30 7555 o e csalsal

) Caiagl G camal elsgll Bla daydy dytl) gkl G ADle Slia of Smith (1990) <8
ol Ll Gl daall s3ag % 9048 (G s Lasall dughall (0585 O na % 21 B Ay e 4l
G B % 70730 e dashyll saly 8 6 29 Bl dapy die (Sly Lol dagal Jaeey saill o

ealll Zlas s (8 (i)

salall Taig % 70-60 culS aalll = las ¢ Slal Zunsliall dpsusil) ushayll of Ensminger (1992) aas
SN 15.6 e sl Sl Bl dagd g B 5 % 45 Lupaaill Dighall (58 Ladie dal)l aae s aenilly
La21.1

Dlay sty e (% 0.002) Osslall & e3a 20 e el LiseY) 385 of Lohmann (1987) s
G 3 Osaldl) (8 e 50 G ST ol Liad S35 L 130 Jagatll Jalaas zladll O3 e iy sl
skl (e 1510 35 (s Lavie Lisad) dadly aii of (Sais g laall (ia oo

b Osildl 8 g3 350300 o b of s 0sSl sl 36 5le o Reece et al. (1980) S
LSesall ahanl adgally Al Jsamid e sl adints alsdll Sl

sl g5l (e Caloall Shua 3 lanally BgaY] (e ddlide alas @llia of Obaia (2001) Al ity
oSall BIS pes DUl Jile paill oda elafy Lseluall canyall (Auggal) (Al (Alaad) (Adall alai lgie
LOalsal (e i 58ty Cilagheall (alig lad) (el s Lo

Ghail Cile aa€3.72 Jon il cpadl) zlaa) Calad) dueS Javsia o (2002) ¢Sladl dudys g
Lgidll Al el Jshy chsr al Al dsd) 3 @il ase o LS (a iy paS 177 s
% 6.02 Nss Jaussiall 3 catly ol A o WS ¢ 253 54 Nss

(20[3) u_:LL// aed) ¢y g pudindl g (palll] Alnad ";‘}.LY_U_/'LJAA.//Q_BA



69 Al Caghlall caat aalll ~ s elal Jaxa o Sl gl cilialgal) Lab

olad) Ll Ay Gk e @lldy aall 2 las (Slud Gulidl saaill ) Jsaagl) ) Auball s3a Caags
el Jaee e dum V) dalud) ) Ssel dabie G (Suall Gl g U] oSl alaal ¢ Ssdl)
REYUA|

Aaland) uladl 2

I3 palll zlas (Sl e deyye pde () aufl ulaall (e degana sl @ Auhall (e Caagl) (Baanl
@llig 2 2010 suisy o> 2009 by (e 855l DA ¢ Ll = lianl) dnae b spiiiall zgidall Uil
sloaul) Aae Hlas) . calsall delia 8 LaliY) 8l Lo el Al = laall DL (Sl lasy
caal zla 4o )30 60 JMsn dahaially glall aae aly Cum Ly a2 LY Bl ks Ayl adiad]
il o) ¢ Sl alad ¢ ud) olad) aalll zlas gl duavgll Glealsll HEE duy &
Ol ¢olaall Dlgin] Jane) aalll zlas el o ((daa)¥) dabud) L) doseill dalise s ¢ sllaal
() dadag (@ A o133l Qigad Jane ez laall Al

glaal (Sl Clialsa 1.2

2aall e (Selles Ciiug cam 25 X 40 (slae Qghall e L & Al aslll #las (Slue Giliialge
O (1) Jsaadl st plad (e Leddiaal) Lsyally ¢ Lnalall Bluall (e Susal) duzayl e 2 Slans
Al 8 deasied) gl cilicalsall

Sl sladl L1.1.2

(2) OSasal) et c(&_é) e~ B d bysna olad) (1) OSasal ¢ (2) 9 (1) OSaall e AAS Hlaa] 3
capll 2 9 (Jshll 2 40 (Sl S Gpsaigh) laalgal) cilSy (7= () asia—Jlad oysan sla]
Ole ) U (8l diseill plai %o 20 dnayY) Aalisd Al disgil) dalise a3 i) g i)
o agl GuSuall o ey lae o/ pila 12 gall DS (cly 500 53 ld i elial) alas

(1 Jsan) paall zlas ol e o) ola) 8l Aol clldg ¢Sl ola] lae dpigll sl sal)

(Sall aladd .2.1.2

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



(4) Sual 2 9.5 X 2 50 s3laf (3) Sual) (6 ¢ 5 ¢ 4 ¢« 3 (Sua) pal zlad (Slus o lid)
@ils .2 10 X o 84 salaf (6) Susdll <p 9.5 X a 76 salad (5) (Sudll p 12 X » 60 sdlaid
o Bosel) Aalss Loy o 4 i) £i)) =Gt oladY) (@AY Slislsdl Ll Ax)Y) oS
200 528 <1y bl Belayl alai ¢y Sl A8l oUai (2algil) Liggill oUai % 30 daa)Y! Aalul
Aldg (Sl slagl oo Glaalsall Guis agl (Slue @V o in Lae 2/ il 12 salall LS (g

(1 Js2a) aalll zlan ol e Sadll bl 80 Ll

i) ¢ &) .3.1.2

Sl sl e a4 3.5 a3 58 agelin) (9 ¢ 8 ¢ 7 (S pal zlas (Slue OB s @
dai cpapall 2 9 Jshall o 54 (= Gyd Slual) sladl (oo (Shue AL (SAY) Lanigh Clisalsal
Belia) alai paung pSU A8l HUsi (Ml Ausgil) ol %o 25 Aua¥) Aaluall V) disgil) dalie
he Ciloalgall (uit agl (Slue EDEN (o Liay Laa 2/ 5illa 8 jsalall 43US (g 100 )08 <ld il

(1 Js2a) palll zlas ol e i) gl il duhal elldy el o lis))

caall 2 las (Sl 8 Lardivwal) dpntigl Slialsall 1 Jgaa

Auggh Aalue duas OSuall dlad
e i) g L)) )
Aua M) daleadl ) OSual) slad) OSmuall a8
(» Sl gap | Swal) Jshb
(%)
(») (»)
20 3 9 40 o 1
20 3 9 40 Uk 2
30 4 9.5 50 et 3
30 4 12 60 £ 4
30 4 9.5 76 £-3 5
30 4 10 84 ) 6
25 3 9 54 £-3 7

(20[3) u_:LL// aed) ¢y g pudindl g (palll] Alnad ";‘}.LY_U_/'LJAA.//Q_BA




71

Falll Gagylal) cant aalll 2 las gl Jane o (Sall A claalsall il

Aggil) Aalune OSaall la
e adud) g ) .
Laf daluad ) OSanall olad) | (Saall o
. (#) OSuwal) ae OSaall Jha
(%)
(») (?)
25 3.5 9 54 £-0 8
25 4 9 54 £-G 9
20 3 11 62 g0 10
25 3 11 62 g0 11
30 3 11 62 et 12

Loa) V) daliadd) ) dosgil) dalise ds 4,12

LY Aaluall ) Ausgill dabise dos il€ ¢ (12 €11 10 (Sus) pal zlad (Slue EDG i)
OSlaall olat) oo (Shua EDEN drvigl) claalsall LBl . Jsll e % 30 % 25 % 20 o
20 da)¥) dalodd dailly duggil) dalis o 3 Ciadl g i) cpmpall o 11 (Jshall 0 62 ccie=G3pd
Loe 2o/ silla 10 ygelall Z5ES culg 200 5slaal) allai « g Sl A5l AUst 23)gall Loggil) aUsi <%
Lyl @y cdpa)V) daluall 1 disgil) dablis A oo lialgall Gt agl (Slue SN o) e
(1 Jsas) palll zlas el e dpa)¥) dalial ) dusgl dabise dps il

bl 2.2

Bhadl days el 5 8y Al 858 DA Lags (38U Az laall al) Gl o)) Dlgind (ulid 5
(lal Jiasesl) alasiily Liage LD Bhall days e NS 8 & Cun (oSlaall BN Dkl
LSl 3 Allee (jhad Aadaty Jalas il Jiagesi aladiuls Taegy el 8yl
Ll dalaidd Aysil) Lighally 5yall Ay Jansgia .1.2.2

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)




G G elimal) e Lyl 5% (DA Tl 2l hal) lage lansgia (2) Jsia o
Al ghayll Cangli LS % 25.0 ) %5 8.3 g L s dunlal) Ball das Jausia of Jsaall
.% 85.3 K % 45 o 3.3;_)\;“

2 elanl) Aaes 2010 <2009 (salel Ll Aslally 5lal) Sl Lausia .2 Jgta
el
2ifw|o|s|7e|s]4af3]2]1]

2009
11.3[16.7]19.4|23.1{25.0(24.3(23.1{20.8[18.5|14.8 9.1 [ 9.7 | () sl cilays Lassia
68|60 67|63]62]58]46]4as|s52]61|78]75| (%) 2w asuy
2010
21.3(18.8[14.3[12.0{ 9.5 [ 8.3 | (%) shadl s Janssi
61.9]60.863.6(69.378.4[85.3] (%) st a5y

=Y Jall dilaie ¢ eland) — Ligall dla ) dlass *

axlll las ehaf @lyise 3.2
$13a]) Dlgind Jana .1.3.2

2l Alaleadl oyl e Lo guad dllgind) ol3al)

Fe=Fa*7-F (1)
:L'j Cua
(gsl/pnS) Lo sad cllgindl o1l éDlgis) Jaea = Fy
(29) Lase ASlgnad) clal daS = Fy
(29 Lesad dasdl o) duS = F

zledll 035.2.3.2

Gy 5 elly 5855 Sua) o il 100 ddlsde due AT &5 Cun Lo gl zlaal) Gy Javsie i
Al O (B Bl danigie lual @llyg

(20[3) ‘_5.:[4// 222/ ‘JJJA.xJ/j L).chL// K124/} lﬁj.L?_UJUAA]/‘LBA



73 Al Caghlall caat aalll ~ s elal Jaxa o Sl gl cilialgal) Lab

)3l Jigad Jaes .3.3.2
el dabeddl 3yl e zlaall el Jigad Jaes Jowgie Glus &5

Fer = Fc/Wt (2)

ol daa
(s3) o3l Jisas Jaae = Foy
(/a8 llginall I3l dueS = F

(J-‘LL‘/(‘AS) Al Oy = Wy
yeadall e (3L dusi .4.3.2

Gle sl Pl A&l gl Jles) dand 3ok (e doyail) o8] jglall (e 33l Jagia il
Byeall Al die jgalall dae

Zy) s .5.3.2

Uslead) 315k e dlos (Karg 2590 IS Ailgs die aalll zlas ol o GSal yige 2l dids e
: Pavlovski et al. (2009) 2S5 Wl ek 400

PI=(W.F)*100 /AFs  (3)
i S
zwY) duds =PI
(p29) 5l Llgd (B ) g ansgia = W
(M = 100) = (%) &gl &us = F
100 X (a5 e gehall 23e [ A& Hglall sac) = (@3l %) M
(o) Tl 5 ol 2 = A

s Ailes 8zl el Jane Jassic ol o3 A5 550 IS &lgd 3zl el Jane Glus
-2 2010 58 el ) 2009 b sed (e dnlall Ayl

LsBlially il .3

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



ol Loy ane Qlaglae 74

Cangs ¢p 2010 swigy s 2009 by (pe 853l DA cupal A 5 il e Lo Jeanial) bl
(Aay¥) Al ) Auggil) dabin Lo ¢ (Susall Cidl o 1) el el ¢ Sasall ala) il A
(@ A ol Qisad Jaee zlaall all il coldall oDlgind Jane) aalll zlan ool Jane e

ol = elanll dnae Cagyls s () il

el olas) 5l .1.3

damgall mb cyehl zladll el Jaes e oSudl olad) il (5) ) (1) o JEEY) s
o) Lai (a2 3.730 o2l Dl Jaa el el (ce=3pd) oSl olaal of (1) J<all
Dlgind Jare b 0L 586 jelag (2) IS jell LS .20 3,550 el (s Jlad) oSusdll
olat) Lais (e~ @) oSuall olaY w1631 Mo ) deas Ml (Al zladl) (s e 613
S 1437 el (Gsindlad) (Sl

Lot o(Gue—(d) oSasall olat) 2ie 2.29 dus ) deay g 613l Jisad Jane il Gaus Ll dagig
AL #laall G A Load il L(3) JSAL mage LS 2.47 (@sin—Jled) oSl slas) el
G A Cliay Ly cpe—Gpd pSuall olasy % 3.7 ) @i s clay G (Sual) olas)
(4) JSAL maase WS (sin—dld) (Sl olaty % 5.9

69.37 gDl Ul el (qa=(38) Susal) olat] el am (Susal) olazly LY s Ll i
oSl olat) o i Lae o5 JS8) 55.29 U s B (sinmdled) oSl slas) el Laiy
Aagitall Galsall ¢)he araail cuuliall olady) Jiay (= Gd)

3.800

. 1700 . ‘

2 % 3.700

':) 1.600 | % ‘

:4'- 1.500 ‘i 3.600

(P] A ‘

‘\i_' 1.400 = 3.500

5 ol i T , ,

30 Tok " ¢
. 3 JL'_l:' o ] o~ [}
oliadd Saall 2lad
LU 055 Ao el DS Blad 8 1(2) Jsa S DI e plaal (S Sl Ll (1) Jsa

. 2.50
3 ‘i 2.40 |
-J;) % % 2.30
2 24 3 220 -
9 .

0 ( 2.10 2

2 T ta
&d o SSaall sladl
SSaall aladi

L A e pladh e Sl il 1 (4) s LS Jagad Jana o mlaall (S Sladl 8 1(3) Js&



75 Falll Gagylal) cant aalll 2 las gl Jane o (Sall A claalsall il

80.00

60.00

40.00

20.00

0.00
Es T

Sanall sl

TN s

<

U G e glad a3 005 1(5) Js

Sl sl ,55.2.3

Aaimsall bl coglil zlaall el Jane o (Sl sl il (10) ) (6) o0 ) s
WHla W aaS 3.700 &3l eDlgind Jane el acl 2 12 x 2 60 oSusdll slad o (6) J<al
210X 284 <29.5X 276 ¢29.5 X 2 50 (Susall sl 3.430 x2S 3.550 xS 3.650 <l
Sl e

Sss ) day @illy ol zlaall iy e sliall oDlgin) Jae 8 82l sl (7) IS8 el LS
Aa 1.429 (2aS 1.546 xS 1643 his¥) Whla i ca 12 X » 60 (Sl sl a< 1,761
L5l e 210 X 284 ¢29.5 X 276 <2 9.5 X 4 50 (Susall

U (p 12 X 2 60 (Susall slad sic 2,10 G ) doas (s3lg eh3a)) Jigad Jame 5 3o L At
e 210X 284 ¢29.5X 276 2 9.5 X 2 50 Sasall el 2.40 2,30 ¢2.22 cNand) Laelss
-(8) JKall g LS ¢ Mgl

OSaall Ml % 3.4 1) @l A cliay Gua Sl alad AL 2 laall G A Lead il
284 ¢29.5% 276 ¢29.5 X 250 oSesall 3l 6.0 6.3 ¢3.8 usill Lae s W 2 12 x 2 60
+(9) Jsall mase LS ¢ Ml e 2 10 X

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



a7 Lo dne Qlaglae

76

ks (81.78 L Jids el 2 12 x o 60 (Susal) slaid acl Gam coSusall by 2Ly Qs s
210X 284 ¢29.5X 276 2 9.5 X » 50 (Kusall sl 56.53 ¢63.72 71.87 zluyl Jib Whls
Aalud) Jidi 2 12 X 2 60 oSusall slad o im Lae (10) ISl mamge LS sl e

Lousall

(35) Zlosl S0

(%) 3 mi

2.000
1.500 +
1.000
0.500
0.000 ~
10x84 9.5x76 12460 9.5x50
(6) S s

F U5 A Sl il 26 1(T) Je

8
6 .
41 : N
2 +— - - e -
0% ] : . l
10x84 9.5x76 12x60 9.5x50
() St Sl

L A e SSnal) dla ot 1(9) s

100.00

(#25) £15 SDigiul

£ I3l Jusad Jaea

agid) Galsall £ lhe aransil

3.700
3.600
3.500
3.400
3300 + -
3.200 .
: . ; .
9.5x50 12x60 9.5x76 10x84
(3) oSl sl

SR D) o Sl ] (6) Jk

2.50 T

2.40

56— >

2.20 J - =

210 % — - =~

2,00 +—— — —

1.90 l . ~
10x84 9.5¢76 12x60 9.5¢50

(5) oSwall Sl

D Gl S e DSl sl 4 1(8) s

80.00

(2) oSt Sl

a
& 6000 s d i
5 a000
)
2000 +— - ~
0.00 -

10x84

12x60 9.5x50

U G e ) i 306 1(10) S

Sasall Cias g i) 550 3.3

(20]3) ‘f'ﬁ// Rxy/) KUJM& uALZ// J.BA.// {r:‘}ltUJuAAj/‘LBA



77 Falll Gagylal) cant aalll 2 las gl Jane o (Sall A claalsall il

gl Lz laall ol Jaee o (daussll (3) (Sl Citas g i) 80 (15) M (11) e JEEY) gy
3.670 laall $Dlgin) Jare el el 2 3.5 (Sl G g lay) of (11) JSEL daiagall gl
sl e 23,0 2 4.0 (Sl g iy aS3.470 a2 3.590 Y axal Wi ol cpas

s ) deag 53y (Al zladll Gy o el @Dlgial Jaa b sl b (12) J<all ekl LS
2 4.0 (Sl gliny aaS 1477 aa€ 1.615 olye) LWhlo Wi o 3.5 (Suwall g i)Y aa< 1.657
sl e 3.0

L ¢p 3.5 ¢Suall Gl ¢ lisy) die 2.21 Lo ) deay sy el2ad) Jigat Jana 30 Gas Wl Aot
(13) KAl mage L Jgil) e 2 3.0 ¢p 4.0 oSusall g Uiy 2.35 ¢2.22 caill Laelas

gy % 5.5 ) @l A ciliay G Sl G g i) G laall @) L Laad @il
(sl e 3.0 a 4.0 Sl gl % 7.8 % 6.3 cansil) Laelias W ¢a 3.5 (Susall i
-(14) UKL mage WS

71.41 ZUDU Ay el 2 3.5 (Sl G gl el Gum ¢Sl Gits g Ul 2 lay) Jids i
(15) J<all WS sl e 2 3.0 «a 4.0 oSl g lisyY 58.55 68.76 il Jidb Whls W
Aagidd) sl ¢he mreail Culiadl g LY Jia o 3.5 (Sall i g i) 8 Nl

1700 ; 3.700
2 1650 7 3 3650 |
9 1600 | % 3600 |
;_ 1.550 1 ’, 3.550 1
W 1500 4 3500
q 407 > 3as0
=~ 1400 | 1 3400
1350 3350 -
3 35 4 3 35 4
(3) il gl (3) i iz
El ) e b BUS ) 06 1(12) Js LIS SN e ) s ) Rl (1) Js
8 - 235 ‘
.} & {' 230 |
-.»' v
3 4 l 225
) 3 o
= 17 ;
2 é 215
ol |
210
3 35 4 3 &5 4

(o) i g1 (o) i g5

S R e i Ui ) 56 1(14) Je I Gy i o ) U G 1(13) s

60.00 +
}1 40.00
.7
Al Mukhtar Journal of Sci 9, 5000 |
0.00 -
3 3s 4

(3) it glisy

LU G e b gl il 1(15) Jsa



Loay V) daleall ) Aosgill dalise dass i3 4.3

gl ol Jae e dum) ¥ daludl 1) Lsgil) dalus du 85 (20) ) (16) oo JSEY) g
32l Blgin) Jaea el el % 30 diseill dalus G of (16) JSENL daumgall bl ekl
sle % 20 % 25 diseil) dalie ol 23S 3.320 (aaS 3.480 asall Ll WD (aa< 3.590
sl

Sss ) deay @iy all zlaall s e eliall @Dlgind Jane 3 52l Ll (17) ISal) elil LS
Lisgil) dabise ol aa€ 1,410 «paS 1.480 oY) Whls W5 % 30 dusedll dalisal aaS 1.574
sl Je % 20 % 25

L <% 30 duggil) dabise di die 2.28 A ) Juay il sl3all Jagat Jane 3l o Ll dniig
A(18) JSall mamse LS ¢ Mgl e % 20 <% 25 dsgall dalue ol 2.35 <% 2.35 ) Juas
Ll % 4.7 ) @ L ciliag ua Lol dalie Lo DAL 7 laall G dus Lad @l
e % 20 % 25 sl dalie il % 6.3 % 5.2 ) Laclas D % 30 Lisgil) dalus
+(19) JSall maase LS ¢ sl

¢66.43 Z U il el % 30 dsgall dalise Lo calael Cun Ligel dalise dusy z YY) Qi 3
coase WS (sl e % 20 % 25 disgll dalie ol 56.68 60.27 zluyl dib Lhls Wb
ol aanall dpuliall Lsgil) dalise dps i % 30 dusedl dalis Lo o Lin Las ¢(20) JSaL
Jag JSU angds sl sagy of ) 635 oSaall J3ls Lsgl gus of ) D waysg Angidall cpalsall
Sleall Gabal dalas (abal Gladl sdlawiul (e ay Jasd) sall g L) Cus e 438
+ sl

1600 3.600
& 45507 3 3500
b | {
5 1s00 2 a0 |
4 1450 e
R 4 3300 |
T 1.400 - s L
= 1350 | ( % 3.200 T B

1.300 4 T 3100 &

30 2% 20 30 25 20
(%) %34l i (%) o3l e

LT )5 A A s Aalua 56 1(17) U8 LI Bl e A sl Al 5L 1(16) s



79 Falll Gagylal) cant aalll 2 las gl Jane o (Sall A claalsall il

: 236 -
. 234 :
3 i :}‘ 232 -
32}
L + T fﬁ
g -
£ 24 i 2.26

ail PRTR!

56 4 5 30 2% 20
(%) %5 aln (%) st Faian
D A e il 43 1(19) s N e B S ALY ASL 5 (1) 055

-GN Gl
.
a
=3
2

<

25 20

(%) 541 Aaluen

30

LU G e A sl Aol i2(20) s

il gilly dadal) .4

sliagll dihia Fgadl alall @l aalll zlas glhe aranaly ol die oast of oSa Al ) (40
:‘é_ﬂ(\g

(e @rd) oSl oy S o -1

(p 12 X 60) (Susal) lnad 585 (f -2

2 3.5 Sslleall i) gl s of -3

% 30 Loa V) Aalual) L) dosgill dalus Ao 05 o —4

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



LA

il Z Y ggie paliaih @Dl Galsll delia 8 5550 Jelsall 4y (2002) ) 2 4550 e
a9l gy L Arala (JlaeY) 5yl) and ¢ iwale Al .22000-1993 55l Pla Caagiudl (o

bl aall) 21 CallSsy 2l e 8igal) Jalsall aaY dlilas Lol Ly (2006) dene Dt allas eyl

Oldall jee daals ddelyll S “59\))]\ alaay) (a»é ¢ fale Al o i) Jiall e & ual’ll tu\
Cawd celand)

ad divale Al eae b Al Cpendll zlas Gigudl Al A (2003) ke A e aipe ls
o e cdadgiall daals cdel)3 A< ¢ o)y 50 ALY

Lysgans b ASandly Aulgal) cilatially Zall Gllgall gl Uil yisli (1987) awd s ool Cayd
LAY dalaia el ZOlaialls del3l 8l (el Akigailly Zujal) Cluluadl Luegal) soall L Aujall yas
< vae Baalall 23 del) 3l

SLaiBY) sl ¢ pinale Al LAnled) Golul alall g)he zl) i (2002) saie e oldy ¢ Dlad
e Al daals o(psutll g 8) dely3l A (el

Al calihl (bbb daala cdely 3 LK ¢ ey 3

agla) Aagall cdapal) jeme diysgan cDopanll slai¥) Ao€a L gl )y Calsall ugi (1986) elas (2Dl
Ll pean (Sl ISV giadl caisilly aall Appedl ) Lz laall gladll ZlEY1 dd (1989) s e
AN

AEYB, (1979) Agricultural Engineers Yearbook. Design of ventilation systems for poultry
and livestock shelters. ASAE, D270.4, 382-400.

El-Hadidi, Y.M. (1989) Mechanization on poultry farms. Ph.D. Thesis, Faculty of Agricul
tural, Mansoura University, Egypt.

Ensminger, M.E. (1992) Poultry Science. Animal Agriculture Series. Text Book. Interested
Publishers, INC., Danville, Illinoise.

Harris, G.C., Nelson, G.S., Dodgen, W.H. and Seay, R.L. (1975) The influence of air
temperature during brooding on broiler performance. Poultry Science, 54, 571-577.

(20[3) ‘_5.:[4// 222/ ‘JJJA.xJ/j L).chL// K124/} lﬁj.L?_UJUAA]/‘LBA



81 a:"‘&m k—‘})ﬂ\ Caady ?.;ﬂ\ g\;ﬁ ;\Ji JAM L_s_\r. ')S Al 4\", 3',3“ U_Il.ba\),d\ )g'i‘t:

Lohmann (1987) Poultry drinkers. Lohmann Exports GmbH, Catalog.

Obaia, A.R. (2001) Engineering consideration controlling the selection of poultry farms
equipment and systems . Ph.D. Thesis, Faculty of Agricultural, Mansoura University, Egypt.

Pavlovski, Z., Skrbic, Z., Lukic, M., Petricevic, V. and Trenkovski, S. (2009) The effect of
genotype and housing system on production results of fattening chickens. Biotechnology in
Animal Husbandry. 25, (3-4), 221-229.

Reece, F.N., Bates, B.J. and Lott, B.D. (1980) Effect of carbon dioxide on broiler chicken
performance. Poultry Science, 59, 2400-2402.

Scott, N.R., DeShazer, J.A. and Roller, W.L. (1983) Effects of the thermal and gaseous
environment on livestock. Ventilation of agricultural structures edited by hellickson, M. A.
and Walker, J. N. St. Joseph, Mich.: ASAE, monograph, 6,119-165.

Smith, A.J. (1990) Poultry- The Tropical Agriculturist. The Macmillan Press Ltd. Center for
Tropical Veterinary Medicine University of Edinburgh.

Tuller, R. and Ldw, dir. (1988) Faustzahlen Zur Geflugelmast. Jahrbuch Fur die Geflugel
Wirtshaft, Verlag Fugen Ulmer-Deutschland.

Al Mukhtar Journal of Sciences, Vol. 28, No. 2 (2013)



pstedl LAl dlas

95-82 (2013) & ¢(02) 230 ¢( 28 ) alae
bl celanll Al jae daals
$E20131280 :es€ll s plal 5,

Gl A adll e 0 g5 e ned) G
Tslad) dane deuy Tz lallsy ge Dladl e Folaall Caes e iy

aabdraba@yahoo.com : s v « Ll claull « jlisall jac deals saslel) LS o fpnd) ale avi !

https://doi.org/10.54172/mjsc.v28i2.160 :DOI

uailal)

celand) Qi) 4 sl Baa o agusall clin€e 030K uel) e ,ih ladl Luhall sda gl

Aailis gaelae 4 lgannsit 35 caba 2500 —1500 ombe zshin Gise LsSA) (ge il 30 o upatll il

Lopal) B ca o @llig cdaling duia) il elgall dlalaa ()30

Y e Jasgl Gueguly pomd 83l ag IS8 aaSfane 10 desas O9x)sSsruel) Sl Y dlelas da
2 zonal) LpaS ab3ly 2SI laia)g Al Asbiall A F Ll Glgaall mad da 83 yaal) cpall aagl WS o Joaill 858

Y sl Lsn A sas ol Slaals bl dlsles o cpi gl Alalaall degenall & Sl 2SD Jes
Aebeal) o<y oyl Alaleally e sand 53ad Alabeall QY1 (figl (8 Aigina yu By hang g sand 52al dlaled)
LA U8 s Alie CilY) Olsl B (gpine e (mlias) s dsladl

e celpaall adll GlS sae 8 (ggiee gl g ) Cae oy ond Baad dlaleal) ool 38 ol jules ady Lad

5aad Alebell QS Aeageayall sl LIS aan 8 (gpina g liny) s L sedl) wilial) sy eliandl adll LIS
o gy A e sady g Badd Alaleddl ol WS L Aigine (98 ) @05 ol Giesand Badd Alaladll (Sl g s

cOmslasasell 585 A (gsina

ol bl o) casadl Gad) a8 Al puledl a8 e sl poalidl Galayl b o LS
ca )yl Alabeall ey Ladall V2l 1) cle WiSTs e sad s0al Alalaal) de sanally 43jlie Aladll dleled)

2013 07 sola :Jsall 0l ¢2013 (12 jbd 2 F)
CCBY-NC 4.0 =Y gliall dad ) JOA (e 4] Jgea sl o Jlaal) Jaall 1aa (o 8alll) Saldl ©


mailto:aabdraba@yahoo.com
https://doi.org/10.54172/mjsc.v28i2.160

83 G 8l e (935 oS5 g i

Abstract

The aim of this study was to test the effect of the drug hydrocortisone sodium succinate on
blood picture in white rabbits. The experiment included 30 male Rabbits ranged between 1500-
2500g. They were divided into 4 control and treated groups, for different periods of time,
depending on the duration of injection.

After treatment of the rabbits with a hydrocortisone dose of 10 mg/kg daily for one week and
two weeks frequent urination was observed. Swelling of the urinary bladder and congestion of
liver was also noticed after slaughtering of the animal. An increase in the amount of adipose
tissue around the liver and kidneys in the gradually treated group was observed. Treatment of
rabbits with the drug did not lead to change in the weights of rabbits treated for a week. Non
significant increase occurred in the weights of rabbits treated for two weeks and those treated
gradually, but the suddenly treated group a non significant decrease in rabbits weights was
recorded in comparison with their weights before injection.

With regard to the blood picture, the treatment for one week and two weeks caused significant
increase in the number of red blood corpuscles, white blood cells and platelets count. There
had been a significant increase in the packed cell volume of rabbits treated for a week, but the
treatment for two weeks did not lead to significant differences. Also the treatment for a week
and two weeks lead to a non significant increase in hemoglobin concentration.

In the suddenly treated group, the biochemical parameters did not differ significantly from
those present in the two weeks treated rabbits, while in the gradually treated group, most of
the biochemical parameters returned to their normal values.
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Abstract

The aim of This study was to test the effect of The drug hydrocortisone sodium succinate on
blood picture, serum components and liver tissues in white rabbits.The experiment included
30 male Rabbits ranged between 1500-2500g.. They were divided into 4 control and treated
groups, for different periods of time, depending on the duration of injection.

After treatment of the rabbits with a hydrocortisone dose of 10 mg/kg daily for one week and
two weeks frequent urination was observed. Swelling of The urinary bladder and congestion
of liver was also noticed after slaughtering of the animal. An increase in the amount of
adipose tissue around the liver and kidneys in the gradually treated group was observed.
Treatment of rabbits with the drug for a week did not lead to change in the weights. Non
significant increase occurred in the weights of rabbits treated for two weeks and treated
gradually, but in sudden treatmed group a non significant decrease in rabbits weights was
recorded in comparison with their weights before injection.

The treatment for a week and two weeks led to a significant increase in the levels of the
following liver enzymes: aspartate amino transferase(AST), alanin amino transferase (ALT)
and alkaline phosphatase enzymes(ALP). The values of these enzymes remained high in both
suddenly and gradually treated groups similar to that of the two weeks treated group.

Results of biochemical tests showed significant increase in the level of glucose in rabbits
treated for a week, but the treatment for two weeks did not lead to a significant increase. In the
suddeny treated group, The parameters did not change than that present in the two weeks
treated rabbits. While, In the gradually treated group, the blood glucose level returned to the
normal value.
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The histological examination of the livers of rabbits treated for a week revealed congestion
and dilatation of central veins. Also in some sections there was hemolysis within the central
veins. The same group also showed that there were intracytoplasmic vacuoles in some liver
cells. In two weeks treated rabbits these pathological changes became more obvious, in
addition, dilataion of hepatic sinusoids occurred.

In rabbits in which the treatment was stopped suddenly; the central veins remained dilated, but
the congestion and hemolysis were decreased. The dilataion of hepatic sinusoids and
vacuolation of hepatocytes were also decreased. As for the rabbits that their treatment was
gradually stopped most of the central veins returned to their normal size, but remained full of
hemolytic erythrocytes. Hepatic sinusoids also returned to their normal size, but the
intracytoplasmic vacuoles remained distributed in the liver cells with a reductioin in their
quantity and size.

Histochemical examination showed decreased reactivity of liver cells with periodic acid Schiff
(PAS) stain in both groups. There was also a decrease in the distribution of glycogen granules
in the hepatocytes of the treated rabbits; were most of the cell parts appeared devoid of these
granules.
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Abstract

The effect of crude oil extract from some plant spices belonging to different families were
tested in plant protection department in the faculty of Agriculture at Omar Almukhtar
University (2005 — 2006). The oil extract has been biologically evaluated on adult of white
snail Theba pisana. The results indicated that the oil extract of citrullus coloeynhis with
concentration of 100 g gave the highest effect against Theba pisana followed by the exerts
from levels of Rininus communis Menthalo lonifalik with the same concentration after 72
hours while as the other extracts of Rosmarinus offcinalls: Artemisia herbaalle and Thymus
vulgaris were less effective agenist Theba pisana. The result indicated that we can use the
plant oils of Citrullus coleythis as alterative safe methods in controlling snails with no side
effect against other species in ecosystem.
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Abstract

The aim of this study was to isolate the fungi borne on the seeds of some legumes and to
extract their toxins. Six types of dried legume seeds were collected from the local market
(Benghazi to Tobrok) in the such as: white bean, chickpea, faba beans, pea, black eyed pea,
lentil, The results showed that there were differences among the areas of study and that there
were significant differences between the seeds. The highest presences of fungi was found on
the white bean especially in Benghazi and Tobruk, where the percentage were 92% and 65%,
respectively. The chickpea and pea did not exceed 30%, while faba bean recorded 25% and
27.5% in Benghazi and Tobruk, respectively. These results also showed that the lentil seeds
were free of fungi.the seeds were carried fungi such as: Penicillium sp, Botrytis, Fusarium sp,
Sclerotinia, Asperigullus flvus, Rhizopus sp, Alternaria sp. Asperigullus niger, Asperigullus
sp, these fungi were isolated after incubation in dishes contained Agar medium at 25+5°C.

The presence of aflatoxins was the highest in the seeds of chick pea followed by bean and faba
bean seeds in Benghazi and Tobruk, respectively, no toxins were detected in pea, black eyed
pea, and lentil seeds.

Survey, seed borne fungi, leguminous, Ll « S oo ccbyhaill coldsadl Hgh  elalsl) - lida

aflatoxins, Libya
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