University of Benghazi gl deala
Faculty of Education Al marj g il uls
Global Libyan Journal Leallel) Lol dLaals

Al-Magallat al-libiyya tal-'alamiyya £ ISSN 2518-5845

2017 guibo /05 — siss Cyumo bl 20/
) 3 uaal) b dal all ale

92Al palilly 485
((Lad - (5 b daala - Y ALK — oy Ul sy Gy il Bla guac )




University of Benghazi $IliL deals
Faculty of Education Al marj g il uls
Global Libyan Journal Laltal) Lonlh) ool
Al-Madallat al-libiyya t al-'aldmiyya t ISSN 2518-5845
2017 gk /05 — yuiah Sy bl 22
dzad) 3 jlaal) 2 4a) all ale
roadlall

CulS g edday i AnaDl Yl Ayl A gall il Aa) ) ale b LY Gl sl cilS
Do ¥ saill ddal el ale ) ahll ale ) odal aa g ¢ il g dadll g dalaally S e e
Jish 5 (aay alic alall 138 8 40 sl clal sal) A o e naliaal) elalally LSS aey Lapu¥e
Ol O il Gy oS3 OIS L DA aaaill 5 1Y) gad dal s Ol ghad aladl 138 jlis ia
Onalisall ¢l (IS LS Aal jall ale anii 8 ) saalos sl |soay alg 4185 ) 1S ¢ ppaliaall £ L)
OB (B pet st Al 3a¥) 13 ela s leasaaaily dalpall SV (e daall gl 8 sl Al
Jiay (zlady dal nll cldasll ) a) Lo aclos @V apaaiy S0 ) ags 53l Lae dal ol
alladl ga a2y 3 (b yy ki g YV (e el Aeliay aranal 8 ) shaill Jal e ed " sl 31"
S Jl "l e Sae (el ciy il 4S5 Al jall AT ) g die W Jia sl (201 sl
el dadie b Jshy aile) A Aexiwal daljall Glazas Hsa o s gial )l 4 ol
G cdlall g pally Ul S8 OV bl ol sl 406 e Al 13 Caad 285" 2 0
"Sad ) suad s L Al pad” Al Jaall 4] rling LS ¢ S Silan g YY) ) s 4 ¢t g
Ayl o)y ) Gy e S 1 g sl iyl Sl Al Clileall (may e o e
At g dal yall 5 4 oL Aiadle il 55 Gl pudly Ll Lalaial ) saial 5 ) salusall ¢Lila¥) aus 53 381
Ll ) Chags Al jall oda 8 4adle ks allsal Tsiaags a)sll | siTee san dlaia¥) 13g]
< shad Gy jal) Apdall duagil) <38 Ca dal jall Cida  cpaluall el cildgus) e ¢ sl
Aplall Glamaill e la je g dal all G 358 e sl ab Cpalusall el clalall jric) 5 (dadiia
"l e Jae el Gy il QUKD IS5 da) el ale Al (ululS 88l e e | saaied
(A Al aslell (5 jlaall dal el ale 3ab of 8zl I 3V



University of Benghazi $IliL deals
Faculty of Education Al marj gl Ll s
Global Libyan Journal Luallel) Lugullf Unalf

Al-Magallat al-libiyya tal- ‘alamiyya t ISSN 2518-5845

2017 gk /05 — yuiah Sy bl 22

The surgery Science in the Islamic civilization

Abstract.

In the early of Islamic Arabic State,Doctors information for the science of surgery was very
simple.it was limited to Moxibustion,Cupping,Phlebotomy, and Amputation.With the
development of medical science, the surgery has taken in growth and prosperity because of
Muslim scholars to study Greek literature in surgery science. This leaded the specialist
ofMuslim surgery towards creativity and innovation.It was contrary to what the Orientalists
havereported about Islamic surgery developments (no contribution of Arabic Muslim doctors
in the progress development of surgery). Furthermore, their superiority in the of surgery
sciences,Muslim doctorshave been the upper hand in the development of several surgical
equipment, which led them to devise and design surgery tools that helps surgical procedure
successfully.Zahrawi, as one of most Muslim surgery reputation, has played an important role
in development, design, and manufacture of several surgical tools. He authored medical book
included some pictures of some tools which he used in the treated some diseases. Kitab al-
Tasrif was the first medical book in the history contained images for the tools used in the
operating surgery in his time. Zahrawi said in the introduction to the thirtieth part: "this article
has been divided into three sections.First section about application the Moxibustionwith acute
medicine, Classifieds, including pictures of the tools which used for Moxibustion, everything
needs to manual work ((Arranged in fifty-six chapter)). Moreover, we provided information
about some surgical procedures performed for women with more focusing on some cancerous
tumors. The doctorshave expanded and gave the cancer more attention. They tried to
combating drugs and surgery as a procedure to fighting of cancer disease. We concluded that
the Arabic Muslim doctors have knew tumor and described the conditions and methods of
treatment. In this study, we highlighted the contribution of Muslim doctors in the Surgery
science.The Arabic Medical Renaissance have gone foradvanced steps, and considered the
Arab Muslim as the first scholars made differentiation between surgery and other medical
sciences, and they depended onthe Anatomy science as a basis to learn the surgery science.
There was a clear impact of the book ". Kitab al-Tasrif ""on the science of surgery. It has played
an important role to put surgery science at the top position for other medical sciences.
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incubation on different hormone treatments
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Biweekly changes in the in vitro shoot formation and growth pattern of
pineapple (Ananas comosus L Merr) cv Smooth cayenne over 105 days of
incubation on different hormone treatments

Abstract

BAP (6-benzylaminopurine) at 2.25 mg I applied singly, in combination with indole acetic
acid (IAA) at 0.175; 0.75; 1.75 mg It and in combination with IAA at 1.75 mg I plus
gibbrellic acid (GAs) at 1.0 mg I and BAP at 3.25 mg I applied in combination with IAA
at 1.75 and 3.75 mg It were tested for their effect on the biweekly pattern of shoot formation
(shoot per explant) and shoot growth (length and weight) of Smooth cayenne pineapple over
105 days of incubation. The highest shoot formation after 105 days of incubation were 31
shoots obtained in medium enriched with BAP at 2.25 mg I"! plus IAA at 1.75 mg I and the
lowest were 10 shoots obtained in medium enriched with BAP at 3.25 mg I plus IAA at
3.75 mg I'L. The shoot formation over 105 days took place in cycles of high and low pulses
ranged from none to 11 shoots per each two weeks. Different hormone treatments may result
in equall shoot formation but induced significant different pattern of shoot formation. Both
of single application of BAP at 2.25 mg. I and combination of BAP at 2.25 mg I plus IAA
at 0.75 mg It resulted in equal formation of 25 shoots, but the shoot formation at each two
weeks of the 105 days incubation were 1; 6; 3; 4; 8; 2; 0 and 1; 5; 2; 5; 10; 1; 0 shoots
respectively. Similar, combination of BAP at 3.25 mg I plus IAA 1.75 mg/l and
combination of BAP at 2.25 mg I, IAA at 1.75 mg It and GA 3 at 1.0 mg I resulted in
equal shoot formation (20 shoots) but different pattern. The total length and weight of shoots
increased as the incubation increased and the pattern of the pulses of high and low gain per
each two weeks in total length and total weight showed less fluctuation than that of the shoot
formation pattern.

Key words: BAP; IAA; Shoot formation pattern; Incubation periods; Ananas comosus;
Pineapple.
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Introduction

Successfull in vitro shoot formation of pineapple had been reported by several researchers.
Firoozabady and Gutterson (2003) reported a cyclic procedure of 15 days long multiplication
while Fernando (1986) transferred the shoots to fresh medium each 21 days. Incubation for
30 (Gonzales et al., 2005; Firoozabady and Gutterson, 2003; Almeida et al., 2002; Soneji et
al., 2002 a; Singh and Manual, 2000; Devi et al., 1997; Dewald et al., 1988; Bordoloi and
Sarma, 1993; Kofi and Adachi, 1993; Fitchet, 1990; Zepeda and Sagawa, 1981), 35 (Khatun
et al., 1997), 42 (Perez et al., 2009; Khan et al., 2004; Sripaoraya et al., 2003; Bhatia and
Ashwath, 2002; Rahman et al., 2001; Teng, 1997; Aydieh et al., 2000; Escalona et al., 1999),
50 ( Mathew and Rangan, 1981; Mathew et al., 1979), 60 (Hamad and Taha, 2008;
Gangopadhaya et al., 2005; Be and Debergh, 2006; Hirimburgama and Wijesinghe, 1992;
Mathew and Rangan, 1976), 64 (Omokoio et al., 2001), 70 (Soneji et al., 2002 b), 75
(Teixeira et al., 2006), 84 (Mhatre and Rao, 2002) and 112 days (Nelson, et al., 2015) were
reported. Cytokinin particularly BAP was recommended singly (Nelson, et al., 2015: Akin-
Idowu, et al., 2014: Zuraida, et al., 2011: Hamad and Taha, 2008; Be and Debergh, 2003;
Bhatia and Ashwath, 2002; Almedia, et.al., 2002) and in combination with auxin (Dutta, et
al., 2013; Perez, et al., 2012; Firoozabady and Gutterson, 2003; Rahman, et.al., 2001;
Hirimburgawa and Wijesinghe, 1992) and natural additive (Singh and Manual, 2000;
Bordoloi and Sarma, 1993, Zepeda and Sagawa, 1981). Kofi and Adachi (1993) reported
that different hormone treatment could be recommended if different incubation period were
used. BAP and KN induced the highest while 2iP induced the lowest shoot formation of
Sugar loaf pineapple incubated for 30 days. However, if incubated for 60 days, BAP resulted
in highest shoot formation, followed by 2iP while KN became the least effective hormone.
Escalona et al (1999) reported a relation between explants density and incubation period and
the obtained total of shoots and frequency of shoot sizes. The rate per week increased up to
the 7" week and declined afterward. Moreover, Danso et al (2008) reported that the length
of incubation period during multiplication stage effect the optimal types and concentration
of the rooting hormone used during the in vitro rooting stage.

Selection of best hormone treatment are usually based on a broad spectrum approach
in which high, intermediate and low concentration were compared. In all cases, the
evaluation was based on counting of shoots produced after one fixed period of incubation.
Since the optimal hormone treatment varied at different incubation, none of the
recommended hormone treatments and incubation periods could be claimed as a universal
treatment. Generally, the goal of an in vitro culture study is either developing a procedure
that result in higher rate of multiplication at lower cost or investigation the
physiobiochemical process of the in vitro shoots formation. Testing the effect of different
hormones at one fixed incubation period or different incubations periods at one fixed
hormone treatment on the in vitro multiplication without comparing of cost or monitoring
the changes in shoot formation pattern over time neither support the selection of best
hormone treatment and elucidation of physiological bases of its effect nor the reduction of
the cost of multiplication. The objective of this study is to determine how long a hormone
treatment could remain effective and when it does exert it’s highest and lowest effect on the
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in vitro shoot induction and growth over intervals of two weeks for a period of 105 days of
incubation.

Materials and Methods
Explants and treatments

Nine liters of full strength MS (Murashige and Skoog, 1962) medium was prepared
from stock solutions using 7 beakers. Each beaker contained 1260 ml of the medium, marked
1 to 7 and enriched with sucrose at 30 g/l and one of the following hormone treatments:

BAP alone at 2.25 mg. I

BAP at 2.25 mg. It in combination with IAA at 0.18, 0.75 and 1.75 at mg. I

BAP at 2.25 mg. I'* in combination with I1AA at 1.75 mg. I plus GAz at 1.0 mg. I
BAP at 3.25 mg. It in combination with IAA at 1.75 and at 3.75 mg. I

The media were adjusted to pH 5.7 and the content of each beaker divided into 63
glass jars (20 x5 cm) each received 20 ml of medium and marked with the same number of
beaker. Agar (0.14 g) was added to each jar and the jars were closed with autoclavable plastic
lid and the media were autoclaved at 121° C and 1.5 kg /cm? for 25 minutes. A total of 441
in vitro obtained shoots from Smooth cayenne stock cultures were cultured, one shoot per
jar and the jars were incubated under constant temperature of 25 ° C and 16 hours of light
(30 mmol m-? s-) provided by cool white florescent lamps.

Data collection and statistical analysis

After each 15 days for a period of 105 days, 9 jars from each hormone treatment were taken
out of the incubation room. The multiple shoots complex of each jar was picked and
weighted (total weight per explant) and then separated into individual shoots for counting
the shoots and measuring thier length. For each jar, the total shoots length was calculated by
summation of length of all shoots and average shoot length computed by dividing the total
shoot length over the shoot number. By the end of the experiment the data at all of the 15
day intervals were arranged in four tables, one table for total weight, one for total shoot
number, one for total shoot length and one for average shoot length per jar (explant). Each
table included 49 combinations (7 incubation periods and 7 hormone treatments) and the
data obtained from each of the 9 jars. Data of each three jars were averaged to establish table
with three replicates for each of the parameters. These tables were converted to tables of
biweekly increase in shoot number, total shoot length and total weight for each of the
different hormonal treatment by subtraction of the values obtained at replicate I, Il and 111
of one incubation period from that of the replicate I, Il and Il of the previous incubation
period. Before subjected to ANOVA analysis and Duncan Multiple Range Test, the data
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were transformed by adding 0.1 to data of shoot number and 0.01 to data of total shoot length
and weight.

Results

After 15, 30 and 45 days of incubation, the best treatment for shoot formation was
combination of BAP at 3.25 and IAA at 1.75 mg. It and the least effective treatment was
combination of BAP at 3.25, IAA at 3.75 mg. I"X. They resulted in the highest formation of
4,11 and 12 shoots and the lowest formation of 1, 3 and 7 shoots per explant respectively.
After 60 and 90 days, single application of BAP at 2.25 mg. I* was the best treatment
resulting in 15 and 25 shoots per explant respectively while after 75 and 105 the best
treatments were combinations of BAP at 2.25, IAA at 0.75 mg. It and BAP at 2.25, IAA at
1.75 mg. I resulting in 24 and 31 shoots per explant respectively. The least effective
treatment after 60, 75, 90 and 105 was combination of BAP at 3.25, IAA at 3.75 mg. I
resulting in 8, 9, 10 and 10 shoots per explant respectively. There was no increase in shoot
formation after 75 days of incubation in medium enriched with BAP at 3.25, IAA at 3.75
mg. 1"t and after 90 days of incubation in medium enriched with BAP singly applied at 2.25
mg. It and combination of BAP at 2.25 with IAA at 0.18 mg. It. However, the shoot
formation in medium enriched with BAP at 2.25, IAA at 1.75 mg. I'}; BAP at 3.25, IAA at
1.75 mg. I and medium enriched with BAP at 2.25, IAA at 1.75, GAz at 1.0 mg. I'* increased
as the incubation period increased up to 105 days. In fact, over 30 % of the shoot formation
(11 of 31 shoots) in response to BAP at 2.25, IAA at 1.75 mg. It occurred after 90 days of
incubation.

The highest total weight after 15, 30, 45, 90 and 105 days of incubation were 0.44;
0.99; 1.45; 4.69 and 5.91 grams, all obtained respectively in medium enriched with
combination of BAP at 3.25, IAA 1.75 mg. It while after 60 and 75 days, the heaviest weight
were 2.13 and 3.48 grams obtained in medium enriched with combination of BAP at 2.25,
IAA at 1.75, GAs at 1.0 mg. It and medium enriched with combination of BAP at 2.25, IAA
0.18 mg. I'! respectively. The lowest total shoots weight after shorter incubation periods of
15, 30 and 45 days, were 0.20; 0.63 and 0.96 grams all obtained respectively in medium
enriched with combination of BAP at 2.25, IAA 1.75, GAs at 1.0 mg. It while at longer
incubation period of 60, 75, 90 and 105 days, the lowest weight were 0.95; 1.18; 2.09 and
2.17 grams all obtained respectively in medium enriched with combination of BAP at 3.25,
IAA at 3.75 mg. I"t. On the other hand, the highest total length of shoots after 15 (28 mm),
30 (55 mm) and 45 (86 mm) days of incubation obtained in medium enriched with BAP
3.25, IAA 1.75 mg. I't while the highest total length after 75 (244 mm) and 90 (272 mm)
days of incubation obtained in medium enriched with BAP at 2.25, IAA at 0.75 mg. I". The
highest total length of shoots after 60 days (135 mm) obtained in medium enriched with BAP
alone at 2.25 mg. I't while after 105 days, medium enriched with combination of BAP at
2.25, IAA at 1.75 mg. I"* resulted in the highest total shoot length (406 mm).

The different hormone treatments showed different shoot formation patterns over
105 days of incubation (Table, 2). For each treatment, there were alternative pulses of high
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and low shoot formation and gain in total length and weight of shoots. However, the period
at which the high and low pulses occurred and the magnitude of the pulses varied among the
hormone treatments. The highest shoot formation of the different intervals of two weeks of
the explants cultured in medium enriched with BAP alone at 2.25 mg. I}, combination of
BAP at 2.25, IAA at 0.75 mg. I'* and combination of BAP at 2.25, IAA at1.75 mg. I't, GAs
at 1.0 mg. It was 8; 10 and 7 shoots respectively all occurred in the same period between
the 60- 75 days of the 105 days long incubation while the highest shoot formation in medium
enriched with combination of BAP at 2.25, IAA at 1.75 mg. I* and combination of BAP at
3.25, IAA 1.75 mg. It was 11 and 7 shoots occurred in the period between the 90- 105 and
the 15- 30 days of the 105 days incubation respectively. On the other hand, the lowest shoot
formation of the different two weeks intervals in medium enriched with BAP alone at 2.25
mg. I, combination of BAP at 2.25, IAA at 0.175 mg. It and combination of BAP at 2.25,
IAA at 0.75 mg. It was 2; 1 and 1 shoot occurred at the period between 75- 90; 60- 75 and
75 — 90 days of incubation respectively. In all of these hormone treatments no shoot
formation occurred in the last 15 days of incubation (90- 105 days). For the medium enriched
with combination of BAP at 2.25, IAA at 1.75 mg. I}, the lowest shoot formation per two
weeks was 1 shoot occurred in the periods between 31- 45 and 76- 90 days. Furthermore,
while in case of medium enriched with combination of BAP at 2.25, IAA at 1.75 mg. It and
medium enriched with combination of BAP at 3.25, IAA at 1.75 mg. I}, there were 3 pulses
of high shoots formation (5, 7 and 11 shoots) and (7, 3 and 3 shoots) occurred at the period
between 15- 30, 60- 75 and 90- 105 days of incubation respectively, shoots in the medium
enriched with combination of BAP at 3.25, IAA at 3.75 mg. I* showed only one period of
high shoot formation (4 shoots) occurred between 30 and 45 days of incubation after which
the shoot formation was only one shoot per each two weeks. The other hormone treatments
showed two pulse of high shoot formation occurred in the period between 15- 30 and 60- 75
days of incubation (Table, 2).

The increase in total shoot length and weight at each two week period showed also
pattern of high and low pulses. The highest gain in total length per two weeks in medium
enriched with combination of BAP at 2.25, IAA at 1.75 mg. I}, medium enriched with
combination of BAP at 2.25, IAA at 1.75, GAsz at 1.0 mg. It and medium enriched with BAP
alone at 2.25 mg. I was 207; 96 and 76 mm respectively all occurred in the period between
90 and 105 days of incubation. For medium enriched with combination of BAP at 2.25, IAA
at 0.75 mg. I't and combination of BAP at 3.25, IAA at 1.75 mg. I}, the highest gain in total
shoots length was 118 and 59 mm occurred at the period between 60 to 75 and 75 to 90 days
of incubation respectively. On the other hand, the highest gain in total weight per two weeks
in medium enriched with combination of BAP at 2.25, IAA at 1.75 mg. I, combination of
BAP at 3.25, IAA at 1.75 mg. It and combination of BAP at 2.25, IAA at 0.18 mg. It was
3.11; 2.43 and 1.81 grams occurred respectively in the period between 90 -105; 75 - 90 and
60 - 75 days of incubation. Most important, in medium enriched with BAP alone at 2.25 mg.
I* and medium enriched with combination of BAP at 3.25, IAA at 3.75 mg. |1, there were
only one peak of total shoots weight gain (0.91 and 1.20) occurred between the 75 and 90
days and the last 15 days (90 to 105) of incubation respectively. Medium enriched with
combination of BAP at 2.25, IAA at 0.18 mg. I* and combination of BAP at 2.25, IAA at
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0.75 mg. I"! resulted also in one peak each (1.81 and 1.52 grams) but in both media the peak
occurred in the same period between the 60 and 75 days of incubation. On the contrary, the
shoots cultured in medium enriched with combination of BAP at 2.25, IAA at 1.75 mg. I,
combination of BAP at 3.25, IAA at 1.75 mg. It and with combination of BAP at 2.25, IAA
at 1.75, GAz at 1.0 mg. It showed two peaks of gain in the total shoots weight. In all of these
treatments, one peak (3.11; 1.22 and 1.30 grams) occurred at the last 15 days of the 105 days
of incubation. However, the other peak (1.17; 0.91 and 2.43 grams) occurred at different
periods of incubation (45 to 60; 60 to 75 and75 to 90 days respectively).

Discussion

This study showed that the suitability of hormone treatment depended on how long the
incubation period was and sound recommendation of hormone treatment could not be made
unless different incubation periods were tested. Observing the explants growth responses
over different incubation period showed that the different hormones treatments exerted its
highest effect after different periods of exposure time and for each parameter, shoot
formation, total shoot weight and length there were different optimum hormone treatment at
different incubation periods (Table, 1). At shorter incubation periods of 15, 30 and 45 days,
the best treatment for all parameters (shoot formation, total length and weight) was
combination of BAP at 3.25, IAA at 1.75 mg. It while at longer incubation of 60, 75 and 90
days, the best treatment was combination of BAP at 2.25, IAA at 0.75 mg. IX. After 105 days
of incubation the best was BAP at 2.25, IAA at 1.75 mg. I't. Explants treated with BAP at
2.25 mg/l plus IAA at 0.75 mg. I"! lost its shoot formation ability after 90 days of incubation
while those treated with other hormone combinations remained capable of shoot formation.
At incubation longer than 90 days, only three (BAP at 2.25, IAA at 1.75 mg. I with and
without GAsz at 1.0 mg. I'* and BAP at 3.25 mg. I"! plus IAA at 1.75 mg. I'Y) of the seven
treatments remained effective. That is in case of the other four hormone treatments, either
the explants lost its capability of shoot formation or the hormones lost its effectiveness after
75 days of incubation. It is important to point out that while the explants cultured in medium
enriched with BAP 3.25, IAA 3.75 mg. I took 105 days to produce 10 shoots, the explants
which cultured in medium enriched with BAP at 2.25 plus IAA at 1.75 and IAA at 0.75 mg.I"
! produced the same amount of shoots on only 45 days of incubation.

The results (Table, 2) showed that the shoot formation occurred at alternative pulses
of high and low and different treatments differed on the time and magnitudes of the pulses.
That is, the different hormone treatments not only resulted in different shoot formation per
explant but also in the time when the hormone exerted its highest effect and when it regained
or lost its effectiveness. Different treatments which resulted in equal total shoots after 105
days of incubation, had different shoot formation pattern. Explants treated with BAP alone
at 2.25 mg. I't and with combination of BAP at 2.5 and IAA at 0.75 mg. I both resulted in
25 shoots after 105 days of incubation. However, the biweekly shoot formations were 1; 6;
3;4;8;2;0and 1; 5; 2; 5; 10; 1; 0 shoots respectively. Similar, explants treated with BAP
at 3.25, IAA at 1.75 mg. ! and those treated with BAP at 2.25, IAA at 1.75 mg. I plus GAs
at 1.0 mg. I* produced 20 and 19 shoots after 105 days of incubation but had different shoot
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formation pattern. In fact, in response to combination of BAP at 2.25 mg. I plus IAA at
1.75 mg. 1"t 30% of the total shoots (11 of 31 shoots) were produced during the last15 days
of the 105 days of incubation.

Determination of the pattern of shoot formation over incubation period could be used
as guide line for more elaborate investigation of hormone mode of action. External addition
of hormone is expected to change the internal hormonal balance of the explants in favor of
shoot formation. However, unless the internal balance is identified, tissue culture would
remain a mere try and error experiment and different treatments could be claimed as the best
for shoot formation. Chemical and histological analysis revealed that exogenous application
of BAP and NAA to pineapple leaf base (Hamasaki et al., 2005; Mercier et al., 2003) and
etiolated node (Souza et al., 2003) caused a sharp increase in the endogenous content of IAA
and Isopentenyladenine (Ip) within a week and that coincide with shoot formation. Shoots
could be seen by naked eye within two weeks. The pulses of high and low shoot formation
observed in this study are reflection of an endogenous changes in hormonal content, enzymes
activity and mineral content of the explants and medium that need to be identified.
Histological, chemical and radioactive techniques are usually used in investigation of
metabolism and physiological events underline differentiation and developmental process.
However, deriving of valuable information from such techniques depend mainly in selecting
of proper time for monitoring the internal metabolic and histological changes and its
association with the external parameters of growth. Monitoring the changes on the growth
parameters over two week interval as it done in this study could help in selection of the most
suitable hormone treatments and determination of the best times for conduction histological,
enzymatic and radioactive analysis.

Different in total weight between different hormone treatments and heaviest
accumulation of weight at each two weeks interval of pineapple in vitro multiplication could
be used as an indicator of possibly successfull acclimatization. Escolano, et al. (1999) and
Dewald, et al. (1989) emphased the relation between size of shoots and successful ex vitro
acclimatization of pineapple. Danso et al., (2008) reported also that the length of incubation
period during the multiplication stage of pineapple effect the proper rooting hormone type
and concentration during rooting stage. Using Spathipuyllum floribundum, Ramirez et al.
(2001) reported that hormonal treatments that resulted in heavier shoots during
multiplication stage resulted also in higher survival during acclimatization. Based on the
shoot weigh gain (Table, 2), the shoots obtained from explants treated with BAP alone at
2.25 mg/l, combination of BAP at 2.25 and IAA at 0.75 mg/l and combination of BAP at
3.25 and 1AA at 1.75 mg/l could possibly successfully acclimatized after any incubation
period except 15 and 60 days. Shoots from explants treated with combination of BAP at 2.25
and 1A at 1.75 mg/I could acclimatize after any incubation period except 45 and 90 days. On
contrary, poor acclimatization is expected for those shoots obtained from explants treated
with combination of BAP at 3.25 and | 3.75 mg/I after any incubation period except 90 days
and for those treated with combination of BAP at 2.25, IAA at 1.75 and GA3 at 1.0 mg/I
except 60 and 105 days. Moreover, the main purpose of pineapple tissue culture so far is
propagules production. However, due to expected increase in the application of the pineapple
bromelain for medical and industrial uses, the weight may soon become an important
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parameter for selection of best treatment. Combination of BAP at 2.25 plus IAA at 1.75 mg.

I* and BAP at 3.25 plus IAA at 1.75 mg. I and longer incubation of 105 days seemed to be
a best choice for biomass production (6 g/explant).

The main obstacle of micropropagation is the cost of production. However,
recommendation of hormone treatment was usually based only on rate of multiplication.

Hormones differ not only in their effectiveness as in vitro shoot formation inducer but also
in their price and longer incubation lead to more shoot formation but also in higher electricity
cost (photoperiod and air condition). Several reports suggested an incubation period of 30 to
45 days. However, a tentative estimation of the cost after one mltiplication cycle (Table, 3)
showed that none of the hormone treatments resulted in shoot cost less than one cent (0.01)
unless the incubation was at least 75 days. After 75 and 90 days of incubation, the cost of
production in case of singly applied BAP at 2.25 mg. It and combination of BAP at 2.25
and 1AA at 0.75 mg. I't was one cent (0.01). The cost per shoot in case of treatment BAP at
2.25, IAA at 1.75 mg. It could be as low as one cent but only if the incubation was 105 days
long. In these hormone treatments, the cost per shoot after the most commonly suggested
incubation period of 30 and 45 days was three times higher (three cents per shoot). Knowing
the changes on shoot formation and cost per shoot over incubation period, enable the
propagator to select the proper incubation in term of cost and the physiologist could
contemplate about the hormonal action mode or design a new experiment that would
elucidate shoot formation pattern and physiology.
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Table (1) Effect of hormone treatments and incubation periods on the in vitro shoot formation rate and total
shoot length and weight of Smooth cayenne pineapple

Hormones treat. (mg. 1) Incubation periods (Days)

15 30 45 60 75 90 105

Shoots per explants

BAP(2.25) 2rq 8 Imno 11 ijkl 15 fghi 23 bed 25b 25b
BAP(2.25) IAA(0.18) 2rq 6 Imnopr 10 jklm 13 ghik 14 ghij 17 efg 17 efg
BAP(2.25) IAA(0.75) 2rq 7 Imnop 9 Klmn 14 ghij 24 be 25b 25b
BAP(2.25) IAA(1.75) 2rq 7 Imnop 8 Imno 12 hijkl 19 def 20 cde 3la
BAP(3.25) IAA(1.75) 4 oprq 11 ijkl 12 hijkl 13 ghik 16 efgh 17 efg 20 cde
BAP(3.25) IAA(3.75) 2rq 5 noprq 8 Imno 8 Imno 9 Klmn 10 jklm 11 ijkl
BAP(2.25) IAA(1.75) GA3 (1.0) 1lq 3 prg 7 Imnop 9 Klmn 16 efgh 17 efg 19 def

Total shoot length (mm)

BAP (2.25) 18 uv 41 stuv 79 oprgstu 135 ijklmno 208 efgh 225 cdef 301b

BAP (2.25) IAA (0.18) 18 uv 37 stuv 70 prgstuv 117 kimnopr 98 mnoprags 168 fghijk 137 ijklmno
BAP (2.25) IAA (0.75) 18 uv 42 stuv 74 prastuv 126 jkimnop 244 cde 272 bc 300 b

BAP (2.25) IAA (1.75) 18 uv 42 stuv 48 gstuv 108 Imnoprq 188 efghi 180 fghij 406 a

BAP (3.25) IAA (1.75) 28 tuv 55 gstuv 86 noprast 104 Imnoprq 145 ijklmn 204 efgh 214 defg
BAP (3.25) IAA (3.75) 18 uv 16 v 40 stuv 56 gstuv 61 rgstuv 72 prgstuv 75 prgstuv
BAP(2.25) IAA(1.75) GA5(1.0) 15v 18 uv 62 rgstuv 95 mnoprags 160 ghijkl 153 hijklm 266 bed

Total shoot weight (g)

BAP (2.25) 0.28 kI 0.8 ijkl 1.36 fghijkl 1.65 efghijkl 2.25 defghij 3.03 bedefg 4.23bc
BAP (2.25) IAA (0.18) 027Kl 0.97 ijkI 1.1 hijkl 1.67 efghijkl 3.48 bede 33.52 bede 3.85 bed
BAP (2.25) IAA (0.75) 0.28 kI 0.73 ijkI 1.45 fghijkl 1.66 efghijkl 3.18 bedef 3.71 bed 4.5 abc
BAP (2.25) IAA (1.75) 027kl 0.93 ijkI 0.96 ijkI 1.75 efghijkl 2.66 cdefghi 2.99 bedefgh 6.1a
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BAP (3.25) IAA (1.75) 0.44 jkI 0.99 ijkI 1.45 fghijkl 1.80 efghijkl 2.26 defghij 469 ab 591a
BAP (3.25) IAA (3.75) 027Kl 051 jkI 0.89 ijkI 0.95 ijkl 1.18 ghijkl 2.09 defghijkl 2.17 defghijk
BAP(2.25) IAA(L.75) GAs (1.0) 020k 0.63 jkI 0.96 ijkI 2.13 defghijkl 2.18 defghijk 2.18 defghijk 3.48 bede

Data represent means of 9 shoots individually cultured on 20 ml of agar solidified (7 g/l ) full strength MS
medium enriched with sucrose at 30 g/l).

Means of the same parameter followed by the same letter were not significantly different at p < 0.05 according
to Duncan Multiple Range Test.
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Table (2). Effect of the hormone treatments on the biweekly increase in shoots formation and total
shoot length and weight of Smooth cayenne pineapple over 105 days of incubation.

Hormone treatments (mg. I%)

Growth per two weeks over 105 days of incubations

(1-15)  (16-30)  (31-45) (46-60)  (61-75)  (76-90)  (91-105)
Shoots per explant.
BAP(2.25) 1f 6 bcde 3 def 4 cdef 8 abc 2 ef 0f
BAP(2.25) IAA(0.18) 1f 4 cdef 4 cdef 3 def 1f 3 def of
BAP(2.25) IAA(0.75) 1f 5cdef  2ef 5 cdef 10 ab 1f 0f
BAP(2.25) IAA(1.75) 1f 5cdef  1f 4 cdef 7 abed 1f 11a
BAP(3.25) IAA(1.75) 4def  7abcd  1f 1f 3 def 1f 3 def
BAP(3.25) IAA(3.75) 1f 3 def 3 def of 1f 1f 1f
BAP(2.25) IAA(1.75) GAs(1.0)  1f 2 ef 4cdef  2ef 7 abed 1f 2 ef
Total shoots length (mm)
BAP(2.25) 3f 23 def 38 cdef 56 bcdef 73 bede 17 def 76 bcd
BAP(2.25) IAA(0.18) 3f 19 def 33 cdef 21 def 35 cdef 8 def 37 cdef
BAP(2.25) IAA(0.75) 3f 24def  32cdef 52cdef  118b 28 def 28 def
BAP(2.25) IAA(1.75) 3f 24def  6ef 60 bcdef 63 bedef 28 def 207 a
BAP(3.25) IAA(1.75) 13 def 27 def 31 cdef 18 def 41 cdef 59 bcdef 10 def
BAP(3.25) IAA(3.75) 3f 4f 19 def 15 def 5 ef 11 def 4f
BAP(2.25) IAA(1.75) GA3(1.0) of 3f 44 cdef 33 cdef 65 bcdef 10 def 96 bc
Total shoots weight (g)
BAP (2.25) 0.08b 052ab 056ab 0.29b 0.60 ab 0.78 ab 1.20 ab

15
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BAP (2.25) IAA (0.18) 007b 07ab 013b  057ab  1.8lab  004b  0.33b
BAP (2.25) IAA (0.75) 0.08b 048ab 0.69ab 0.21b 152ab  053ab  0.79ab
BAP (2.25) IAA (1.75) 007b 066ab 003b  079ab 091ab 033b  3.1la
BAP (3.25) IAA (1.75) 024b 055ab 046ab 0.36b  046ab  243ab  1.22ab
BAP (3.25) IAA (3.75) 007b 024b 038b  006b  023b  091ab  0.07b

BAP (2.25) IAA (1.75) GAs(1.0) 0.00b 043b  0.33b  1.17ab  0.06b 0.00b 1.30 ab

Data represent means of 9 shoots individually cultured on 20 ml of agar solidified (7 g/lI) full strength MS medium enriched
with sucrose at 30 g/l.
Increase on shoots formation per explant, total length and weight of shoots at each increment of two weeks were calculated

by substraction of the values obtained at one incubation from that of the previous one. (Incubation for 30 — Incubation forl5
days)

and (Incubation for 45 — incubation for 30 days) and so on.

Means of the same parameter followed by the same letter were not significantly different at p < 0.05 according to
DMRTest.



University of Benghazi ‘ gl drala
Faculty of Education Al marj o1 l s c ol uﬂ/w
Global Libyan Journal %},;ya' e Luallel) Luall) LLaalf

2017 guilo /05 — gt Gyt b 2l
Table (3). Estimated variable cost per shoot of Smooth cayenne pineapple after different incubation
periods in different hormone treatments

Hormone treatments (mg/l) Incubation periods (Days)

30 45 60 75 90 105

Cost/ shoot (USA 3$)

BAP (2.25) 0.03 0.02 0.02 0.01 0.01 0.02
BAP (2.25) IAA (0.18) 0.04 0.03 0.02 0.02 0.02 0.02
BAP (2.25) IAA (0.75) 0.03 0.03 0.02 0.01 0.01 0.02
BAP (2.25) IAA (1.75) 0.03 0.03 0.03 0.02 0.02 0.01
BAP (3.25) IAA (1.75) 0.02 0.02 0.02 0.02 0.02 0.02
BAP (3.25) IAA (3.75) 0.04 0.03 0.04 0.04 0.04 0.04
BAP (2.25) IAA (1.75) GA3 (1.0)  0.08 0.04 0.03 0.02 0.02 0.02

The calculated cost included only the variable items of cost (Jars, MS, agar, sucrose, hormones, wages
of labor and electricity cost for operating of autoclave, laminar and incubation room).
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Abstract.

Ethical issues have not been thought interest owners of the positive trend in general, being
expressive sentences reflect the particular subjective feeling can not be described lying or
honesty. However, some Arab positive trend , headed by Zaki Naguib Mahmoud special
attention passion influential agent of change and reform factors, not least the importance of
what caused the science of changes in society, and that the combination of these two parties
(passion "human side” _ and science "scientific aspect”) It is the message and the role that
should be played by the sons of the Arab nation to remove the conflict between supporters
of the scientific outlook and supporters of humanism in philosophical thought.
Zaki Naguib Mahmoud saw that if the center of the confrontation between man and its
surroundings when the European modern and contemporary is a science, it is for us as well,
the focus of ethics is also directed (the adoption of the principles of correct behavior towards
positions)
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The Effect of Using the World Wide Web on the Educational Process in
the Arabic Language from Teachers’ Perspective in Jenin

Abstract

This study aimed at identifying the impact of using the World Wide Web on the educational
process in the Arabic language in Jenin from teachers’ perspective. The researcher used the
descriptive analytical approach ,and the stratified random sampling. The sample consisted
of (98) male and female teachers in Jenin schools. The results revealed that there were no
statistically significant differences for using the World Wide Web on the educational process
in Arabic language from teachers’ perspective due to the variables of the study (gender, place
of residence, academic qualification, experience). In light of study’s results the researcher
had some recommendations.
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Abstract

The study aimed to Determine the level of the occupational satisfaction to the teachers of
secondary education schools in Benghazi in the light of variables the social situation, and
the type of housing, specialization, and professional experience. The study was conducted
on proportional stratified simple random sample of (245) teachers during the school year
(2015 - 2016). And it developed a tool to collect study data, and used appropriate statistical
methods in statistical analysis. And it developed a tool to collect study data, and used
appropriate statistical methods in statistical analysis. The study results indicated that the
level of the occupational satisfaction to study sample higher than the average for all of
satisfaction dimensions surveyed except after me (salaries and bonuses, and an environment
of physical work), In addition, there were no statistically significant differences in the level
of the occupational satisfaction of the study sample Attributable to variables (the social
situation, and specialization), while there were statistically significant differences at that
level Attributable to the variable type of housing and in favor of those with rental housing,
as well as that found a correlation relationship(negative) between the occupational
satisfaction of the study sample and the professional experience.
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EFFECT OF DEFICIT IRRIGATION ON PHYSICAL AND
MECHANICAL PROPERTIES OF DATE FRUIT

ABSTRACT

The aim of this research work was to determine the effects of deficit irrigation on the physical
and elasticity properties of date fruits (Phoenix dactylifera, cv Talees) during three stages of
repining (khalal, rutab and tamar) for three years (2010-2012). Four irrigation treatments
were studied: (ET1: 1 time potential crop evapotranspiration (ET¢), ET2: 0.85 ETc, ET3: 0.75
ETcand 0.65 ET, ET4). The physical properties included the date mass, volume, dimensions,
moisture content, bulk density, flesh thickness, projected area, and elasticity of fruits, also
kernel mass and volume. The elasticity properties of fruit included Young's modulus of
elasticity (E), firmness coefficient (FC), bioyield stress point (cb), bioyield strain point (gb),
rupture stress point (or), rupture strain point (er) and rupture energy (RE). The results
showed that Ripening stages for date fruit showed a significant effect on mechanical
properties with ET4. With different deficit irrigation treatments, the values of E, FC, ob, or
and RE were decreased from khalal to rutab stage then increasing with tamar stage.

Keywords: Deficit irrigation, Date palm, modulus, bioyield, and stress.
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INTRODUCTION

Water plays a crucial role in determining the yield of processing tomato but it is likely that
a water scarcity period will have to be faced in the near future. Water shortage and the
increasing competition for water resources between agriculture and other sectors compel the
adoption of irrigation strategies in semi-arid Mediterranean regions, which may allow saving
irrigation water and still maintain satisfactory levels of production (Costa et al., 2007).

Date palm (phoenix dactylifera, L.) is one of the most important horticultural crops
rich in vitamins. Date production in the world is only confined to a small number of
countries, most of them being the Arab countries. Date palm is the economic crop in Libya,
where production was approximately 150 thousand tons (Arab Agricultural Statistics
Yearbook, 2009).

In Libya date palms are distributed mainly in three areas: coastal, middle and
southern districts. There are about (6) million date palm trees in Libya grown of about (400)
cultivars.

The major cause of mechanical damage (bruising) is impact. Impact sensitivity of
fruits and vegetables is defined as having components, namely bruise threshold and bruise
resistance (Bajema and Hyde, 1998). Bruising in fruits and vegetables occurs when the
produce rubs against each other, packaging containers, parts of processing equipment and
the tree (Altisent, 1991).

Date fruits pass through several maturity stages, traditionally described by changes
in color, texture and taste.

Several investigations have shown some of the chemical compositional changes that
take place during maturation, including free sugars and tannins (Myhara et al., 1999;
Sawaya et al., 1983; Sawaya et al., 1982). Green dates stage (kimri) are firm in texture with
highest moisture and tannin contents. At the Khalaal stage, dates begin to lose moisture and
form considerable quantities of sucrose. In the Rutab stage, the loss of moisture is
accelerated, and the fruits become softer in texture, and sucrose is converted into sugars.
Dates at Rutab stage are the most desirable since they are at their softest and sweetest states.
In the final maturity stage (Tamr) the fruits contain the least amount of moisture and maintain
a soft texture with a sweet taste. Ismail et al., (2001) studied the consumer preference for
quality attributes of date (maturity of Tamr stage). Consumer gave weight on the acceptance
as: high (color, appearance, and sweetness), medium (fruit size, flesh thickness, chewiness,
and solubility).

Knowledge of the physical properties of date fruit is necessary for the design of post
harvesting equipment such as cleaning, sorting, grading, kernel removing, and packing. The
importance of dimensions is in determining the aperture size of machines, particularly in
separation of materials as discussed by Mohsenin (1986). These dimensions can be used in
designing machine components and parameters.

Grading fruit, based on weight, reduces packing and handling costs and also provides
suitable packing patterns (Khoshnam et al., 2007).
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Many studies have been reported on the physical and mechanical properties of fruits,
such as bergamot (Rafiee et al. , 2007), coconut (Terdwongworakul et al., 2009), date fruit
(Jahorni et al., 2008), kiwi fruit (Lorestani and Tabatabaeefar, 2006), melon (Emadi et
al., 2009), orange (Khojastehnazhand et al., 2009) and citrus fruits (Omid et al., 2010).
Akar and Aydin (2005) evaluated some physical properties of gumbo fruit varieties as
functions of moisture content. Kashaninejad et al. (2006) and Awady and Sayed (1994)
determined some physical and aerodynamic properties of peanuts pistachio nuts and kernels
as functions of moisture content in order to design processing equipment and facilities.
Ghonimy and Kassem. (2011) reported that there are significant differences between
different production zones of date fruits for each of fruit mass, flesh mass, fruit volume, fruit
moisture content, fruit dimensions, flesh thickness, fruit projected area and elasticity of
fruits.

Fecete (1994) found that the coefficient of elasticity for tomato and apple can be
used to characterize the fruit firmness. Cenkowski et al. (1995) studied the effect of moisture
sorption hysteresis on the mechanical behaviour of canola and showed that the modulus of
elasticity of the product brought into equilibrium through adsorption was higher than that of
the one obtained through desorption at the same moisture content. The other products whose
mechanical properties have been studied include kiwi fruit (Abbott and Massie, 1995),
apples (Abbott and Lu, 1996) and sea buckthorn berries (Khazaei and Mann, 2004).
Anazodo and Chikwendu (1983) developed equations for the calculation of the Poisson’s
ratio and elastic modulus of circular bodies subjected to radial compression and Dinrifo and
Faborode (1993) applied the Hertz’s theory of contact stresses to cocoa pod deformation.
Anazodo and Norris (1981) noted that the modulus of elasticity, crushing strength and
modulus of toughness of corncob all decreased with moisture content.

The aim of this research was to investigate some physical and elastic properties for
Talees date fruits during three stages of ripening (Khalaal, Rutab and Tamr) under four water
levels to develop a technique that can predict the packing height to protect fruits from
mechanical damage.

MATERIAL AND METHODS
1. Location, plant materials and sample preparation

The experiments were conducted during seasons 2010, 2011 and 2012. Physical and
mechanical properties of date fruits (Phoenix dactylifera) were determined at three ripening
stages. One variety (Talees) was selected from Sabha privet farm (located in the western
south of Libya, 27° 02' 20" N and 14° 25' 35" E). Table (1) shows the average monthly
climatic data (1962 — 1990) from January to December of the experimental area.

Four irrigation treatments were applied (ETi: 1 time potential crop
evapotranspiration (ET¢), ET2: 0.9 ET¢, ET3: 0.8 ETc and 0.7 ETc, ET4). The Plot consists of
6 rows (48 x 48 m). Irrigation water was delivered via a trickle system. The emitters used in
the trickle irrigation system were with flow rate of 8 L/hr, the trees were spaced at 8 m with
4 emitters per tree (16 mm in external diameter polyethylene tubes). For each treatment, 100
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date fruits were randomly selected at each ripening stage. Dates were sorted to discard the
damaged fruits, and immediately kept for less than 24 hours in a cold storage at 5 °C.

Table (1): Climate data for Sabha (1962—-1990)"

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Tmax, °C 189 220 261 318 357 392 383 378 359 313 249 200
Tmin, °C 4.5 6.8 106 159 201 236 230 229 213 169 107 5.7
rain, mm 11 0.8 0.5 0.5 0.3 0.5 0.0 0.0 04 21 0.9 11
relative humidity, (%0) 42 37 31 22 27 27 32 30 27 29 38 40
sunshine, hours/month 260 252 269 275 304 341 375 361 295 284 258 252

* World Meteorological Organization

2. Determination of crop irrigation water requirement

The FAO Penman—Monteith method (Allen et al., 1998) was used to calculate the reference
evapotranspiration ET, in the CROPWAT Program. Crop water requirements (ET¢) over the
growing season were determined from ET, according to the following equation using crop
coefficient Kc:

Where ET. is the crop water requirement, K¢ is the crop coefficient and ET, is the
reference evapotranspiration. Since there was no rainfall during the experimental period, net
irrigation requirement was taken to be equal to ET..

The total amounts of irrigation water applied in the irrigation levels in this study were
1839.1 mm in ETy, 1695.2 mm in ET2, 1531.7 mm in ETz and 1324.4 mm in ET4. The water
requirement was determined for different months based on crop growth stages and climatic
data.

3. Physical properties of date fruit
3.1. Date fruits dimensions (length and diameter)

All dimensions of date fruit and kernels were measured by Vernier calliper to an accuracy
of 0.1 mm.

3.2. Date fruit moisture content

The moisture content was determined for the flesh of dates using AOAC procedures (AOAC,
1995) where the samples were dried at 70°C for 48 hours.


https://en.wikipedia.org/wiki/Precipitation
https://en.wikipedia.org/wiki/Relative_humidity
https://en.wikipedia.org/wiki/Sunshine_duration
https://en.wikipedia.org/wiki/World_Meteorological_Organization
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3.3. Mass and bulk density

The mass of date fruit was determined using a digital balance with an accuracy of 0.01 g.
The bulk density of date fruits was calculated using equation (1) by determining the mass of
the date and its volume.

D, = (1)

m
v
Where;
Dy = The bulk density of date fruit, g/cm?;
m = Mass of date fruit, g;
V = Volume of date fruit, cm®.
4. Mechanical properties of date fruit
4.1. Compression test

The parallel-plate compressive test was carried out to determine the mechanical properties
using a universal testing machine (Instron-1000 N)

Individual date fruits were uniaxilly compressed at a cross-head speed of 0.5 mm/s
to a total deformation 10 mm. A plate (diameter 7.5 cm) compressed a date flesh slab placed
on a mounted fixed table. The contact surfaces were oriented parallel to the compression
surfaces during loading (Fig. 1). A random 10 fruits sample of each cultivar at each ripening
stage were taken for compression tests. All experiments were carried out at room
temperature (23 °C).

The contact area between the parallel-plate disk surface and each tested fruit surface
was determined experimentally. The plunger disk surface was covered with a white paper,
followed by gently pressing the horizontally oriented upper longitudinal fruit surface in an
ink stamp, and then allowing the plunger to contact the fruit surface. The resulting contact
area traced on the white paper was scanned, and specially developed software that accurately
estimates the scanned surface area was used to determine the contact area.

-
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Fig. (1): Date fruit loaded between the two parallel plates
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4.2. Elastic property of date fruit

A typical force-deformation curve (Mohsenin 1986) is shown in Figure (2). As it is shown,
the force-deformation curve exhibited two peak points. The first peak corresponds to the
yield point at which kernel damage was initiated. The second peak corresponds to the
maximum compressive force.

For stress-strain tests, the following mechanical properties were calculated; the
modulus of elasticity (E), firmness coefficient (FC), bioyield stress (ab), bioyield strain (eb),
rupture stress (or), rupture strain (e7) and rupture energy toughness (RE).

A

Rupture

Bioyield

FORCE

Pl
X
(Elastic region) Fracture

v

DEFORMATION

Fig. (2): A typical force-deformation plot for agricultural materials (Mohsenin 1986).

The Young's modulus of elasticity is a good measure of the elasticity of ideal
materials. The behavior of ideal materials is described by the Hooke's law and the model of
which is a spring without damper.

The Young's modulus of elasticity (E) for compressive stress is expressed by
equation (2).

E=Z )
&
Where;
E = Young's modulus of elasticity, kPa;
o = Compressive stress, kPa;
¢ = Strain, mm/mm.

The strain was calculated by dividing the deformation of the fruit by the initial fruit average
thickness.

el 3)

Where;
Al = Variation in the thickness (deformation), mm;
| = Original thickness, mm.
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The average stress was calculated by dividing the force on one fruit by the projected area of
the fruit as follows:

F
o=
1000A,

(4)

Where;
F = force on one fruit, N,
Ap = Contact area of date fruit, mm?2,

Firmness coefficient (FC) is calculated as the average slope of force — deformation
curve from zero to point of rupture or failure (Shafiee et al., 2008). FC was calculated by
applying the following equation (5) :

o
Al

Toughness (RE) or mechanical energy or work required for rupture was determined
by calculating the area under the force — deformation curve from the following equation
(Braga et al., 1999):

FC ()

RE-F_ (6)

Where;

RE= Toughness, J;

Fr = the rupture force, N;

D = the deformation at rupture point, m.

The area was measured by using a computer software program (AutoCAD), then, to relate
the rupture energy to date fruit volume, it was divided it by date fruit volume.

5. Statistical analysis

Statistical analysis was carried out using a randomized complete block procedure of the
MStat-c statistical package. LSD and Duncan multiple range comparison were used to
identify means that were different at probabilities of 5 % or less (Snedecor and Cochran
1976).

6. Determination of the height of packing box

The force acting on stacks of fruit may be used to estimate the force acting on a date fruit at
the bottom layer of a bulk bin. Figure (3) shows the force (F) acting on date fruit somewhere
in stack. In this study, the date fruits are represented by cylinders of an average diameter (d)
and a square arrangement which depends on their characteristic diameter and number of
fruits.
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Fig. (3): An elevation view through the stack of date fruits in arrangement.

The following equations (7, 8, and 9) calculated the number of fruit of fruits above
the bottom layer and consequently the height of the packing box.

Frox =N -M ()
Hy, =d -(n+1) (8)
H
H, =—2" 9
AT g ©)
Where:
Fmax = Maximum allowable force on a date fruit at the bottom layer, N.
Hin = Maximum depth of fruit in box, (without mechanical damage),
mm.

Hact = Actual depth of fruit in box, mm.

n = Number of fruits above the last fruit at bottom layer.
m = Fruit weight, N.
d = Fruit diameter, mm.

S. F. = Safety factor (~ 1.5) as design factor to avoid any unexpected
risk.
5.1. Determination of the contact stress

Heinrich Hertz (Shigley et al., 2008) proposed a solution for contact stress in two elastic
isotropic bodies, such as the case of two cylinders (line contact) of the same material
touching each other and attempted to find the magnitude of the maximum pressure. Figure
(4) shows two cylinders of length | (the length of cylinder = fruit length) and diameters d1
and d2. The area of contact is a narrow rectangle of width 2b and length I, and the pressure
distribution is elliptical.

10



University of Benghazi gL drala
Faculty of Education Al marj & o Ll s
Global Libyan Journal Leallel) Lonll) dLaalf

(1) (2)

Fig. (4): Line contact of two cylinders: (1) Two circular cylinders held in contact
by forces F uniformly distributed along cylinder length I. (2) Contact stress has
an elliptical distribution across the contact zone width 2b.

The half-width b is given by the equation (Shigley et al., 2008):

_|2F (1_,%2)/E1+(1_,u22)/E2
b‘J;T 1d, +1/d, 10

Where:

b = half of contact width, mm.

F = Acting force on the two cylinders, N.

I = contact length, mm.

E1, E2 = Modulus of elasticity for cylinders (1) and (2), Pa.
M1, M2 = Poisson ratio for cylinders (1) and (2), dimensionless.
di1, d2 = Diameter for cylinder (1) and (2), mm.

The maximum pressure (Pmax, Pa) is called the Hertz (compressive) stress which
occurs at the center and is given by following equation:

iy

Prs =— (11)

11
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Table (2) shows the average values of fruit mass, fruit volume, bulk density, fruit length,
fruit diameter and fruit thickness. Minimum values of the mass (4.95 g) and length (21.84
mm) were found with ET4 treatment, while the minimum values of diameter (17.5 mm),
thickness (9.94 mm) and volume (4.27 cm?®) were found with ET; treatment, but the
minimum value of solid density (0.82 g/cm?®) was found with ET,. All the previous physical
properties were found with Khelaal ripening stage except solid density was found with Tamr
ripening stage. The maximum values of the mass (11.43 g) and length (37.2 mm) were found
with ET: treatment and Rutab ripening stage, while the maximum values of width (20.89
mm) and solid density (1.16 g/cm®) were found with ET4 treatment and with Tamr and
Khelaal ripening stages, respectively, but the maximum values of thickness (11.86 mm) and
volume (11.85 cm?®) were found with ET- treatment and with Tamr ripening stage.

Table (2): Some average physical properties of date for different treatments.

Fruit Flesh  Fruit Solid Bulk . Fruit Fruit Flesh
) ) Moisture . ;
Treats Stage | mass. mass. Volume, density, density, length, diameter, thickness,
' ’ content,%

g 9 cm?® g/lem®*  gcm? mm mm mm
Khelaal | 7.62° 3.98°  7.00° 1.092 0.61° 71.658  27.3bx 17.5"° 9.942

cry Ruwb |5 S22 j0s0® 1060 064w sBea® 3720 193® 117
10.94 a a ab a c a a a

Tamr b 6.24 12.00 0.91 0.67 22.67 34.9 19.9 114
Khelaal | 7.32° 3.95% 6.90° 1.062 0.62% 70.062 215’6 17.42%® 10.29%
ET2 Rutab 11;09 5';'23 10.77° 1.03% 0.66% 57.21%® 36.5% 19.02% 11.342
Tamr | %74 613* 1185¢ 082>  069°  2067° 3486° 19.37%  11.86°
Khelaal | 654 321c 633¢ 103® 0670 69322 2+ 17550 10230
ET3 Rutab 9;37 5;82 9.7 102%  071° 50.64%  33.21%  19.01% 11.452
Tamr | 8640 °87 1001 o0gse 0720 1932 3LE9 qgu0a q163
Khelaal | 4.95¢ 279  4.27¢ 1.16° 0.75% 58.64%® 210'(,84 17.92%® 10.652
ET4 Rutab | 8.57° 4.02 7.99¢ 1.072 0.75% 43.25° 30.2%¢ 20.67% 11.532
Tamr | 8.10° 4.24% 7.68¢ 1.052 0.78% 17.47 R0.58 20.89* 11.682

bc

(a) Mean values with different letters are significantly different (< 5% level).

12
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The results show that the mass of date fruit decreased by decreasing crop water
requirements. Same results trend was found for the length and volume. While the width and
thickness increased by decreasing crop water requirements. The reason for these results is
due to water stress decreasing the above-mentioned measurements.

Results showed that the fruit mass increased from Khalaal stage to Rutab stage, while
decreased from Rutab to Tamr. Different trend was found with ET2, ET3, and ET4
treatments, where the date dimensions increased from Khalaal stage to Rutab stage, then
increased from Rutab to Tamr. Data proved that the physical properties of date fruit were
greatly influenced by ripening stage with all water levels.

For the four water levels, the statistical analysis (at 5% level) showed significant
differences for most physical properties of date fruits during three stages of ripening
(Khalaal, Rutab and Tamr).

4.2. Mechanical properties of date fruit

The mechanical properties of date fruit varieties at different ripening stages included
modulus of elasticity (E), firmness coefficient (FC), bioyield stress (ob), bioyield strain (&b),
rupture stress (or), rupture strain (er), and rupture energy (RE) as shown in table (3).
Ripening stages for date fruit showed a significant effect on mechanical properties (P <
0.01).

2.1. Stress (6) — Strain (€) curve

Figure (5: a, b, ¢) shows the stress-strain curve of date palm (Talees variety) during different
ripening stages under four different water levels. For the four water level treatments, the
statistical analysis (at 5% level) showed significant differences for most elasticity properties
of date fruits during three stages of ripening (Khalaal, Rutab and Tamr).

The elastic limits were (112.3, 42.4 and 51.9 kPa), (115.6, 40.9, and 50.8 kPa),
(121.3, 43.6 and 53.4 kPa) and (127.2, 46.1, and 56.2 kPa) for ET1, ET2, ET3 and ET4
treatments, respectively. The results showed that the elastic limit decreased from Khalaal to
Rutab stage, while increased from Rutab to Tamr. The reason may be due to the major
changes which take place in the structural tissues during the on-going maturation process
and change from Khalaal to Rutab to Tamr stage of maturity. The most significant changes
are in sugar type which converts from sucrose to fructose and glucose as a result of enzymatic
action during the maturation process. The changes in pectin by pectinase enzyme lead to
softness in the date structure at the Rutab stage compared to the Khalaal stage despite the
reduction in moisture content at the Rutab stage. Also the results showed that the elastic limit
increased with decreasing water level.

Table (3): Some average mechanical properties of date for different treatments.

Elasticity Firmness Bioyield point Rupture point Rupture
Treats Stage | Modulus  Coeff. energy

stress  strain  stress strain 5
(kPa) (N/mm) (kPa) (kPa) (MJ/m?)

13
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1051.80¢ 0.75® 277.3 0.44% 442352 0.562 0.1184°
ab

Khelaal

ET1 Rutab 6.67 % 0.16°¢ 6.12¢  0.26°  10.65° 0.4 0.0124°

59.31°¢ 0.14¢ 10.35 0.21« 15.32° 0.21°¢ 0.0213°¢
Tamr cd

894,22 0.772 28456 0.48% 453.25%  0.59%  0.1268"
Khelaal ab

ET2 Rutab 4.32% 0.15°¢ 7.24% 031 11.54° 0.39®  0.00486°¢

55.67°¢ 0.15¢ 10.36 0.25°¢ 17.36° 0.21¢ 0.01158¢
Tamr cd

824.56 @ 0.792 297.69 051% 472328 0582 (.21356°2
Khelaal a

ET3 Rutab 4.33% 0.16°¢ 7.87¢ 0.32 12.00®° 0.41* 0.00865°

55.01°¢ 0.15¢ 11.64 0.28° 18.64° 0.22°¢ 0.01195¢
Tamr -

784.81 abe 0.8 32435 0.62% 486.32% 0.61% 0.26033%
Khelaal a

de c d b ab c
ET4 Rutab 4.29 0.16 8.69 Oél?cs 12.91 0.43 0.0134

53.57¢c 0.17¢ 17.84 0.33% 21.37b 0.24¢  0.01223°¢
Tamr cd

(@ Mean values with different letters are significantly different (< 5% level).
2.2. Modulus of elasticity (E)

The average values of Young's modulus of elasticity (E) for date fruits at different ripening
stages and water levels are shown in table (3) and figure (6-a). It is clear that the modulus of
elasticity (E) decreased from Khalaal to Rutab stage, while increased from Rutab to Tamr
which was common trend for all water level treatments.

For ET1 treatment, the values of modulus of elasticity were 1051.8 kPa, 6.67 kPa
and 59.31 kPa for Khalaal , Rutab and Tamr stages respectively. For ET2 treatment, the
values of modulus of elasticity were 894.22 kPa, 4.32 kPa and 55.67 kPa for Khalaal, Rutab
and Tamr stages respectively. For ET3 treatment, the values of E were 824.56 kPa, 4.33 kPa
and 55.01 kPa for Khalaal, Rutab and Tamr stages respectively. For ET4 treatment, the
values of E were 784.81 kPa, 4.29 kPa and 53.57 kPa for Khalaal, Rutab and Tamr stages
respectively. The results showed that the values of modulus of elasticity decreased with
decreasing water level

14
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Fig. (5): Stress- strain curves of date fruit varieties at different ripening stages.

For the four water levels, the statistical analysis (at 5% level) showed significant
differences for E of date fruits during the three stages of ripening (Khalaal, Rutab and Tamr).

2.3. Firmness Coefficient (FC)

The average values of firmness coefficient (FC) for date fruits at different ripening stages
and water levels are shown in table (3) and figure (6-b). It is clear that the firmness
coefficient (FC) decreased from Khalaal to Tamr stage, for all different water levels. Also
the results showed that the values of FC increased with decreasing water level.

For ET1 treatment, the values of FC were 0.75, 0.16, and 0.14 N/mm for Khalaal,
Rutab and Tamr stages, respectively. For ET2 treatment, the values of FC were 0.77, 0.15,
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and 0.15 N/mm for Khalaal, Rutab and Tamr stages respectively. For ET3 treatment, the
values of FC were 0.79, 0.16, and 0.15 N/mm for Khalaal, Rutab and Tamr stages
respectively. For ET4 treatment, the values of FC were 0.80, 0.16, and 0.17 N/mm for

Khalaal, Rutab and Tamr stages respectively.

For the different water levels, the statistical analysis (at 5% level) showed significant
differences for FC of date fruits during the three stages of ripening (Khalaal, Rutab and

Modulus of elasticity (kPa)
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Fig. (6): Modulus of elasticity (E) and firmness coefficient (FC) for different water levels

at different ripening stages of date fruit.
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2.4. Bioyield stress (¢b)

The average values of bioyield stress (ob) for date fruits at different ripening stage and water
levels are shown in table (3) and figure (7-a). It is clear that the bioyield stress (ob) decreased
from Khalaal to Rutab stage, while increased from Rutab to Tamr, with all water levels. In
case of ET1 treatment, the values of (ob) were 277.3, 6.12, and 10.35 kPa for Khalaal, Rutab
and Tamr stages respectively. In case of ET2 treatment, the values of (ob) were 284.56, 7.24,
and 10.36 kPa for Khalaal, Rutab and Tamr stage respectively. In the case of ET3 treatment,
the values of (ob) were 297.69, 7.87, and 11.64 kPa for Khalaal, Rutab and Tamr stages
respectively. In the case of ET4 treatment, the values of (ob) were 324.35, 8.69, and 17.84
kPa for Khalaal, Rutab and Tamr stages respectively.

For the different water levels, the statistical analysis (at 5% level) showed significant
differences for ob of date fruits during the three stages of ripening (Khalaal, Rutab and
Tamr).

2.5. Bioyield strain (&b)

The average values of bioyield strain (eb) for date fruits at different ripening stages and water
levels are shown in table (3). It is clear that the bioyield strain (eb) decreased from Khalaal
to Tamr stage, with all different water level treatments.

In case of ET1 treatment, the values of ¢b were 0.44, 0.26, and 0.21 mm/mm for
Khalaal, Rutab and Tamr stages, respectively. In case of ET2 treatment, the values of ¢b
were 0.48, 0.31, and 0.25 mm/mm for Khalaal, Rutab and Tamr stages, respectively. In case
of ET3 treatment, the values of ¢b were 0.51, 0.32, and 0.28 mm/mm for Khalaal, Rutab and
Tamr stages, respectively. In case of ET4 treatment, the values of ¢b were 0.62, 0.38, and
0.33 mm/mm for Khalaal, Rutab and Tamr stages, respectively.

The results also showed that the values of bioyield strain (eb) increased with
decreasing water level.

For the four water level treatments, the statistical analysis (at 5% level) showed
significant differences for ¢b of date fruits during the three stages of ripening (Khalaal, Rutab
and Tamr).

2.6. Rupture stress (or)

The average values of rupture stress (o) for date fruits at different ripening stages for the
different water levels are shown in table (3) and figure (7-b). It is clear that the rupture stress
(or) decreased from Khalaal to Rutab stage, while increased from Rutab to Tamr, with all
different water level.

In case of ET1 treatment, the values of or were 442.35, 10.65, and 15.32 kPa for
Khalaal, Rutab and Tamr stages, respectively. In case of ET2 treatment, the values of or
were 453.25, 11.54, and 17.36 kPa for Khalaal, Rutab and Tamr stages, respectively. In case
of ET3 treatment, the values of or were 472.32, 12, and 18.64 kPa for Khalaal, Rutab and
Tamr stages, respectively. In case of ET4 treatment, the values of or were 486.32, 12.91,
and 21.37 kPa for Khalaal, Rutab and Tamr stages, respectively.
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The results also showed that the values of rupture stress (or) increased with
decreasing water level.

For the water level treatments, the statistical analysis (at 5% level) showed
significant differences for or of date fruits during the three stages of ripening (Khalaal, Rutab
and Tamr).

2.7. Rupture strain (er)

From the calculated results of rupture strain for date fruits at different ripening stages with
different water levels, as shown in table (3) and figure (8-a), it can be found that the rupture
strain decreased from Khalaal to Tamr stages, with Talees and Taghit varieties, but in the
case of Khudari variety the rupture strain increased from Khalaal to Rutab stages then
decreased in Tamr stage.

In case of ET1 treatment, the values of rupture strain were 0.56, 0.40, and 0.21
mm/mm for Khalaal, Rutab and Tamr stages, respectively. In case of ET2 treatment, the
values of rupture strain were 0.59, 0.39, and 0.21 mm/mm for Khalaal, Rutab and Tamr
stages, respectively. In case of ET3 treatment, the values of rupture strain were 0.58, 0.41,
and 0.22 mm/mm for Khalaal, Rutab and Tamr stages, respectively. In case of ET4
treatment, the values of rupture strain were 0.61, 0.43, and 0.24 mm/mm for Khalaal, Rutab
and Tamr stages, respectively.
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Fig. (7): Bioyield stress (ob) and rupture stress (o) for different water levels at different
ripening stages of date fruit.

The results also showed that the values of rupture strain (er) increased with
decreasing water level.

For the three varieties, the statistical analysis (at 5% level) showed significant
differences for e of date fruits during the three stages of ripening (Khalaal, Rutab and Tamr).

2.8. Rupture energy (RE)

The average values of rupture energy (RE) for date fruits at different ripening stages and
water levels are shown in table (1) and figure (8-b). It is clear that, the rupture energy (RE)
decreased from Khalaal to Rutab stage, while increased from Rutab to Tamr, with all
different varieties.

In case of ET1 treatment, the values of RE were 0.1184, 0.00124, and 0.0213 MJ/m?
for Khalaal, Rutab and Tamr stages, respectively. In case of ET2 treatment, the values of RE
were 0.1268, 0.00486, and 0.01158 MJ/m? for Khalaal, Rutab and Tamr stages, respectively.
In case of ET3 treatment, the values of RE were 0.21356, 0.0.00865, and 0.01195MJ/m? for
Khalaal, Rutab and Tamr stages, respectively. In case of ET4 treatment, the values of RE
were 0. 26033, 0.0134, and 0.0223 MJ/m? for Khalaal, Rutab and Tamr stages, respectively.

The results also showed that the values of RE increased with decreasing water level.

For the three varieties, the statistical analysis (at 5% level) showed significant
differences for RE of date fruits during the three stages of ripening (Khalaal, Rutab and
Tamr).In general, the mechanical properties of date fruit are influenced by varieties and
ripening stage. As concluded from the results of the present study, each of E, FC, ob, or and
RE decreased from Khalaal to Rutab stage then increased at Tamr stage. The physical and
mechanical properties of Talees date fruit under four water levels are important in designing
machine used for harvesting and post harvest handling of dates during ripening stages.
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Fig. (8): Rupture strain (er) and energy (RE) for different water levels at different ripening
stages of date fruit.

3. Predicting the height of packing box

In order to get optimum (prediction) of the height of packing box the following procedure
was applied.

Applying equations (10) and (11) considering the following assumption:
d1 = d2 = fruit thickness.
E: = E>= Modulus of elasticity for date fruit.

M1 = M2 = Poisson ratio of date fruit (the absolute value of the transverse strain to the
corresponding axial strain resulting from uniformly distributed axial stress below
the proportional limit of the material, it was measured ~ 0.4 .
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I = Fruit length.

Pmax = Bioyield stress of date fruit.

Substitute equation (10) in equation (11) use try and error method to calculate the
maximum allowable force (Fmax) for the three varieties in Rutab stage (the bioyield stress in
Rutab stage is less than other stages), the values of n, Hw, and Hact can be calculated as shown
in table (4).

Therefore, the maximum heights of packing box which does not result in mechanical
damage were 267.12, 503.41, 557.64 and 716.49 mm for ET1, ET2, ET3 and ET4,
respectively.

Table (4): The calculation results of Fmax, Hih, and Hact.
ET1 ET2 ET3 ET4
Fmax, N 3.8 6.95 7 7.8

N 33.25 2.67 70.92 91.02
Hi, mm | 400.68 755.12 836.45 1074
Hact, mm | 267.12 503.41 557.64 716.49

CONCLUSION

The obtained results of physical and mechanical properties of the three date fruit varieties
during three stages of ripening can be summarized as follows:

1.  There were significant differences between ripening stages of date fruits for most
physical properties.

2. There were significant differences between ripening stages of date fruits for
mechanical properties.

3.  For different water levels, the values of E, FC, ob, or and RE decreased from Khalaal
to Rutab stage then increased from Rutab to Tamr stages.

4.  The different measured mechanical properties followed the same trend which reflected
their state behavior at the three stages same of ripening for the three tested varieties:
decreasing through Khalaal to Rutab stages then increasing through Rutab to Tamr
stages.

5. The maximum heights of packing box are 267.12, 503.41, 557.64 and 716.49 mm for
ET1, ET2, ET3 and ET4, respectively.
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Abstract

There is no doubt that diplomatic or political means are sometimes occur any sense that it
starts after the occurrence of problems that occur between the subjects of international law,
whether states or international organizations, in other words, in the event of war or other be
resolved diplomatically and amicably either through the good offices mediation or through
regional or international organizations such as the Security Council or the General Assembly
of the United Nations or the European or African or Arab League organizations in order to
end this conflict between the warring parties and restore normal situation between the
conflicting parties to what it was before the conflict and to resolve this conflict amicably
before resorting to arbitration or to the international Court of Justice or to international
justice
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Abstract

I chose the subject (Magistrate Caliph Omar bin al-Khattab Treaty (<) To the people of
Ailia) So as to wicker search elements to arrive at more accurate historical novels formula
Treaty and exclude vague and late; and the reason for this is due to the significance of the
Treaty, which sought most Almstserven to to proven different Arab historical novels and
attributed to the period of the first century, to bring the truth out, to prove the religious and
historical rights of religions and doctrines and boredom vying for control of the city of
Ailia (Jerusalem), and that this right is an old and eternal admitted by the caliph of the
Muslims, they claim the same. Despite the importance of the Treaty, which concerns the
period of the early first Arab state (the heart of Islam), but its history has not been codified
only in the late period of the fact, as it is known that history without the Abbasid period,
and therefore a lot of ambiguities and exaggerations assigned to this Treaty and other
events historic first for the date of the first Arab state, it was this important treaty currently
known for novels in history b(lsraeli) novels false, to prove the rights of bored and other
religions in Jerusalem the first Qiblah of the Arabs and the electrode ring backs prophets,
moreover The importance of the treaty is to show the reality of the spirit of Islam and its
principles in dealing with other religions and peoples knockout oppressed who lived under
Islam the rights and freedoms of religious It deprived them under the previous
governments, which condemns the same religions and different doctrines. And adopted in
this study on the historical narrative approach, to list the provisions of the treaty formulas
for the most important Arab historians the most trusted and well overdue treaty formulas
and attributed to the Caliph Omar ibn al-Khattab listed («). As well as based on the
scientific method and analytical, analytical study of detail to the provisions of the treaty
drafted with the assistance of the historical events in the period of early Islam and writing
style through poetry, which has been retained in the spirit of early Islam and writing style,
S0 as to gain access to proven true novels formula Treaty and late exclusion scientifically
far from passion and bias.
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