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Abstract

Field experiment were carried out during the two growing seasons (2007-08 and 2008-09) at
the experiment station of Crop Science Department, Faculty of Agriculture, University of
Omar Al-Mukhtar, El-Bayda, Libya to study the response of time of application and
Mechanical control methods of wild oat (Avenafatua L.). The results revealed that, the wild
oat density reduced by 76.54 and 85.63% because of soil solarization compared to unweeded
and the best time reduced the weed density were before leveling in two seasons. Wild oats
heights were reduced due to soloarization as a method of weed control by 64.38 and 75.77%
compared to unweeded in both seasons respectively, and solarization before soil leveling gave
the smallest height. Wild oat dry matter reduced by soil surface and before soil leveling by
68.88 and 86.46% compared to unweeded in both seasons respectively.

Keywords: Weeds mechanical control, Wild oat Avenafatua L , Solarization
Introduction

Wild oat Avenafatua-L is the most prevalent winter annual grass in winter cereals of
El-Jabal El-Akhdar in Libya. It germinates along with barley and wheat, grows
quickly, establishes a deep and extensive root system, and responds dramatically to
high levels of nitrogen (Milberg and Hallgren, 2004). It is a serious competitor in
winter cereals and generally sheds seeds 2 to 3 weeks prior to wheat and barley
harvest. Wild oat density of 40 and 160 plants/m? reduced wheat yield by 16 and
46%, respectively (Qasem, 2007). Several changes in agronomic practices in the
cereals cropping-fallow cropping rotation areas have contributed to the spread of wild
oat. Use some mechanical methods such as the retain crop residues during fallow
periods create an environment favorable to wild oat because of a moist soil surface.
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2 Tayyeb Farag Hessain

Tillage operations are shallows and do not bury seeds deep enough to reduce emergence
(Randy, 2003). The effect of primary tillage on weeds is mainly related to the type of
implement used and to tillage depth. These factors considerably influence wild oat
seeds distribution over the

Soil profile and the number of seeds that can emerge in a field (Barberi and Cascio,
2001). Soil solarization is a preventive method that exploits solar heating to kill weed
seeds and therefore reduce weed emergence. The success of soil solarization as a
weed control method does not depend on the actual value of peak temperature
reached in the soil, but rather on temperature duration above a certain threshold
(45°C) on a daily basis (Horowitz et al., 1983). Top soil tillage or call top-ridge mean
soil cultivation in surface. Survival of these annual species depends on cultivations that
return this seeds to, or near the 5-10 m of top soil surface due to remove the 5-10 cm of
soil top and retained in a definite area 5-25 cm width. This has resulted in a collection
of wild oat plants in specific areas in a field to facilitate controlling either chemically
or by moving (Staricka er al., 1990). Out of crop irrigation which the objectives of
this practice are promoted the wild oat seeds to germinate and the pre-seeding tillage
are to prepare a seed bed so planting can occur at a control weeds that germinate prior
to seeding (Mohler, 1996). The present investigation was conducted to study the
mechanical methods and time of application to control wild oat weed under El-Bayda
conditions of El-Jabel Al-Akhdar area.

Materials and Methods

Two field experiments were conducted at El-Baida, Libya during the winter seasons
0f 2007/2008 and 2008/2009. The soil was a clay loam soil with 0.4% organic matter
and a pH of 7.9. Fertilizer 250 kg/ha (diammonium phosphate 18:46) was applied as
recommended for cereals in the area. A seed bed was prepared by chisel plows in
summer prior to wild oat sowing in mid of August by density of 50 seeds/m? were
collected from the area of El-Baida during summer of 2006. Tested the viability
which reach 95% and seeding. Experimental design was a split plot with three
replications. Main plots were control (unweeded), out of crop irrigation, solarization
by black polyester sheeth and Top-Ridge tillage. An area of each main plot was 16
m?. Time of application i.e., before tillage: before leveling, and before seeding were
the subplots (2X2m). The wild oats density, weed height (cm), and oven dry weight at
80°C after 24 h of wild oat weeds were recorded during four periods one month apart.
Fields of the study was infested with medic Medicagoetaliksativa. L and controlled
by hand weeding, during the growing season from November to March. The dry
matter accumulation of wild oats was recorded 35, 70, 105 and 140 days after sowing
by placing 50 by 50cm quadrant randomly at four areas in each plot in each period
wild oat falling within the quadrant count the density, measure the height in cm and
dried after harvest. Data on wild oat was averaged for 2007/2008 and then analyzed
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by the analysis of various technique described by Pasqual (1994). Means were
compared by LSD at 0.05.

Results and Discussion

Wild oat density/m?: Effect on wild oat density during both seasons showed
significant differences. Maximum density occurred in unweeded plots. The solarization
treatment decreased the density compared to unweeded (Tablel). Wild oat density
differed significantly with time during the 4 stages of this trial, highest recorded due to
application of mechanical control methods before the tillage comparing to the other
times (Table 1). This result might be attributed the heat accumulation during summer
and that heat reach the site of weed seeds reducing the viability to emergence, similar
discussion was showed by (Andujar, 2005). Data presented in mentioned table
exhibited independent response the wild density to the interaction of the trial factors in
first season and opposite in second season (Tables 2 and 3). The largest was due to
unweeded comparing to solarization.

Table 1. Effects of Methods and Time of Application of Mechanical wild oats controlling and the
interaction on density/ m? during the seasons 2007/2008 and 2008/2009 at El-Baida conditions.

Periods of counting from seeding (a month interval)
First Period Second Period Third Period Fourth Period
Ist 2nd st 2nd Ist 2nd Ist 2nd
Season Season Season Season Season Season Season Season
Methods of Mechanical Controlling

Control 9.51 6.56 19.19 19.03  20.19 2833 21.19 29.89
Irrigation 5.96 3.37 6.33 6.07 9.78 7.48 9.29 8.01
Solarization 4.41 2.03 4.41 3.11 3.85 4.01 3.78 2.88
Top-ridge 6.01 4.25 5.18 4.51 8.59 9.04 8.19 9.52
F % k * * k k * *

LSD 1.39 1.25 0.75 1.04 0.88 0.83 0.41 0.48

Time of Mechanical Methods Applications (Before)
B.Tillage 6.97 433 9.14 7.91 11.03 11.86 10.78  12.52

B. Levelling 5.83 4.13 8.55 8.19 10.36 11.13 9.83 11.75
B. Seeding 6.61 3.77 8.64 8.44 11.17 12.89 10.47 13.44

F % * * * * * % %

LSD 0.68 0.56 0.78 0.74 0.41 0.59 0.57 0.42
Interaction (Methods * Time)

F % * * * * * % %

Al Mukhtar Journal of Sciences, Vol. 30, No. 01 (2015)



4 Tayyeb Farag Hessain

Table 2. Effects of the interaction between Mechanical weed control Methods and time of
application after two months from seeding in the wild oats density/m? during the First season
2007/2008 and the Second season 2008/2009 under El-Baida conditions.

Control Irrigation Solarization Top-ridge
First Second  First Second  First Second  First  Second
season season  Season  Season  season  season  season  season

??f(’re 1855 1733 822 722 356 344 422 578
illage
Before 19.66 2044 511 433 744 311 433 378
Levelling
Before 1933 1933 567 667 222 278  6.00  4.00
Seeding

LSD for First Season 1.7
LSD for Second Season 1.4

Table 3. Effects of the interaction between Mechanical weed control Methods and Time of
Application in the dry weight of wild oat weeds after 3 months under El-Baida conditions
during 2nd Season 2008/2009.

Control Irrigation Solarization Top-ridge
Before Tillage 27.90 5.11 3.77 7.68
Before Levelling 24.67 5.22 4.66 6.46
Before Seeding 31.02 4.66 4.71 4.56

LSD 1.8

Wild oats height (cm): It is noticeable during both seasons of this study that the
height of wild oats decreased significantly in the two months and highly significant in
remain two months due to solarization. Meanwhile, the highest was recorded from
unweeded (control), (Table 4). This result may be due to the accumulation of heat
which effects in seed respiration leading to decrease seedling vigour of wild oat. This
result was emphasized by (Sinden and Garry, 2006). It is clear that time of
application presented in the (Table 4) that is, except second season after two months,
the wild oat height was decreased due to solarization before soil leveling. This
decrease in weed height was attributed to interaction of environments due to heat
solarization. This discussion was compatible with Young and Thorne, 2004. The
same table showed a significant effect of the interaction (Method x Time of
application) in the first seasons during second, third and fourth months from seeding
(Table 5) and vice versa during second season during all stages of this study.

(2015) Js¥) aaedl oy 50 laall oo slel] JliSell dlao
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Table 4. Effects of the interaction between Mechanical Methods of weed control and Time of
Application in wild oat density/m? during the second season of 2008/2009 under El-Baida

conditions.

Control Irrigation Solarization Top-ridge

M1 M4 M1 M4 M1 M4 M1 M4

Before 533 2744 354 945 255 511 3.66 955
Tillage
Before

. 7.56 28.89 3.11 5.11 1.66 3.66 5.00 9.78
Levelling
Before

. 6.77 28.67 3.44 4.88 1.89 3.22 4.11 7.76
Seeding

M1= One month from seeding: LSD = 1.2, M4= Four months from seeding: LSD = 1.5

Table 5. Effects of Methods and Time and their interaction in the wild oat weeds height (cm) due
to Mechanical Controlling during the seasons 2007/2008 and 2008/2009 at El-Baida conditions.

Periods of counting from seeding (a month interval)

First Period Second Period Third Period Fourth Period
Ist 2nd Ist 2nd Ist 2nd Ist 2nd
Season Season Season Season Season Season Season Season
Methods of Mechanical Controlling
Control 3.71 4.74 16.65 12.18 25.60 2142 2994 37.01
Irrigation 341 2.47 5.78 4.36 7.93 9.58 9.91 11.78
Solarization 3.01 1.86 3.18 2.95 5.94 4.96 6.11 8.48
Top-ridge 3.56 2.71 4.98 4.55 9.06 8.58 9.11 12.31
F % % k k % * * *
LSD 0.44 0.77 0.72 0.57 0.80 1.17 0.83 0.98
Time of Mechanical Methods Applications (Before)
B.Tillage 3.71 2.31 7.20 6.10 12.39 11.73 14.55 17.01
B. Levelling 3.55 2.67 7.25 6.03 11.42 10.57 12.91 18.38
B. Seeding 3.13 3.11 6.89 5.89 12.59 12.73 14.13 17.35
F % % k * k * * *
LSD 0.45 0.61 0.51 0.00 0.67 1.12 0.29 1.01
Interaction (Methods * Time)
F N.S N.S * N.S * N.S * N.S

Al Mukhtar Journal of Sciences, Vol. 30, No. 01 (2015)



6 Tayyeb Farag Hessain

Dry weight of wild oat (gr): Dry matter accumulation of wild oat plants at different
stages varied significantly and highly significant due to mechanical methods and time
of application, (Table 6). As the seed viability and seedling vigor due to effect of heat
accumulation in the soil surface from solarization, the dry matter was reduced compared
to control. Similar was showed by (Antonio, 2000). Maximum dry matter accumulation
for time of application was before the tillage treatment. Least and significantly lower
dry matter of wild oat was in the before leveling treatment (Table 6) at the second
season during first and second month from seeding, first season of third month and
both seasons of the fourth month seeding the wild oat. In this concept during the
time-course of the study during 2007/2008 and 2008/2009 seasons, the Method of
control x Time of application was significant regarding this character in second
season in third period (Table 3) and in both seasons during the fourth period (Table
7). This finding may have occurred owing to the plastic response of wild oat and the
largest degree of the effect of solarization before soil leveling. Similar was obtained
by Pannel and Gurjeet (1994).

Table 6. Effects of interaction between Mechanical Weed control Methods and Time of
Application in the height (cm) of wild oat weeds under El-Baida conditions during the season
2007/2008.

Control Irrigation Solarization Top-ridge

M2 M3 M4 M2 M3 M4 M2 M3 M4 M2 M3 M4

?ﬁf;’; 1537 2408 2948 377 1033 1058 347 593 678 528 1003 9.66
Before

1609 2521 3042 418 733 1006 382 694 803 472 907 9.67
Levelling
Before o005 2751 2995 339 611 908 226 397 353 484 811 9.09
Seeding

M2= Two months from seeding and LSD = 1.35
M3= Three months from seeding and LSD = 1.90
M4= Four months from seeding and LSD = 1.01

(2015) Js¥) aaedl oy 50 laall oo slel] JliSell dlao
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Table 7. Effects of Mechanical Methods and Time of Application and their interaction in the
wild oat weeds dry weight kg/m? during the seasons 2007/2008 and 2008/2009 under El-Baida

conditions.
Periods of counting from seeding (a month interval)
First Period Second Period Third Period Fourth Period
Ist 2nd Ist 2nd Ist 2nd Ist 2nd
Season Season Season Season Season Season Season Season
Methods of Mechanical Controlling
Control 3.71 4.74 16.65 12.18  25.60 2142 2994  37.01
Irrigation 3.41 2.47 5.78 4.36 7.93 9.58 9.91 11.78
Solarization  3.01 1.86 3.18 2.95 5.94 4.96 6.11 8.48
Top-ridge 3.56 2.71 4.98 4.55 9.06 8.58 9.11 12.31
F * k * * % * % %
LSD 0.44 0.77 0.72 0.57 0.80 1.17 0.83 0.98
Time of Mechanical Methods Application (Before)
B.Tillage 3.71 2.31 7.20 6.10 1239  11.73 14.55 17.01
B. Levelling  3.55 2.67 7.25 6.03 1142 1057 1291 18.38
B. Seeding 3.13 3.11 6.89 5.89 12.59  12.73 14.13 17.35
F * * * * * * % *
LSD 0.45 0.61 0.51 0.00 0.67 1.12 0.29 1.01
Interaction (Methods * Time)
F N.S N.S N.S N.S N.S * * *

Table 8. Effects of the interaction between Mechanical weeds control Methods and time of
application in the dry weight kg/m? of wild oat, weed after 4 months during the First season
2007/2008 and the Second season 2008/2009 under El-Baida conditions.

Methods
Control Irrigation Solarization Top-ridge
Time First Second  First Second  First Second First Second
season  season  Season  Season  season  season  season  season
Before 3356 5.098 1355 1.142 0951 0544  1.601  1.188
Tillage
Before 3437 5604 1580 1277 0787 0489 1552 1.178
Levelling
Before 3270 5.694 1589  1.078 0232 0540 1427  1.167
Seeding
LSD for First Season 0.21
LSD for Second Season 0.18

Al Mukhtar Journal of Sciences, Vol. 30, No. 01 (2015)
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Abstract

In this work I state and prove a theorem for local existence of a unique solution for
the Nonlinear Ordinary Differential Equations (NODE):

X" (@) = f(t,x(), x"(@),x"(),..., x" (1)) (1)
of order m; where m is a positive integer; having the initial conditions:
x(j)(a) =c¢;,J=0,L...,m-1, x(a) = x(a) = ¢, (2)

Since the (NODE) (1) with the initial conditions (2) is equivalent to the Integral Equation:

x(t) =c, + Z;r: c; « _:o)'
!
J-a J:zl J;z o J;mﬁz J;mﬁl f(Smpx(Sm), x‘ (Sm)7 X"(Sm)’”.,
x(m—l) (Sm ))dsmdsmfldsm*2 coe dSstl (3)

We denote the right hand side (r.h.s.) of (3) by the nonlinear operator Q(x)t ; then
prove that this operator is contractive in a metric space E subset of the Banach space
B of the class of continuous bounded functions x(z) e C"(; ) defined by:

B :{(t,x(t),x'(z),...,xw‘>(t)) | |r-al<eo , | P (0)—c, ‘<oo} (4)

and B is equipped with the weighted norm:

Received, October 01, 2013; accepted, August 30, 2014
© The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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] = max (e @) ) ®

‘t—a‘STm
which is known as Bielescki's type norm. v 22, [ =max(/,1) are finite real

numbers, where / > O is the Lipschitz coefficient of the r.h.s. of (1) in B1(a subset
of the Banach space B given by (4)) defined by:

Bl:{(t,x(z),x'(z),...,x<'"—”(r)) | [t-a|<T,, ,

Where 7', for j=0,1,...,m—1 ,and T, are finite real numbers.

x D)=, ‘ST],} 6)

Key Words: Nonlinear Ordinary Differential Equation of Order m; Banach Space of Bounded

Functions X(t ) € Cm( i ); Lipschitz Condition; Contraction Mapping Theorem; Existence
of a Unique Solution Globally.

Introduction

When the function fin the r.h.s. of (1) depends linearly on its arguments except t then

equation (1) is an m™ order linear ordinary differential equation and to prove the

Existence of a Unique solution for it in [a—T ,a+T ] one usually write down its
m m

equivalent system consisting of m equations of first order and use one of the well
known theorems to prove the existence of a unique solution for ¢ e[a,a+ o] then

mimic the same steps of the proof for t e[a— &, a]; after that use another theorem to
show whether the solution do exist for all  e[q—T ,g+T ] or not as in (Hurewicz,
m m

1974), and when the m® order differential equation is nonlinear one may face
difficulties in dealing with its equivalent system of first order equations. But by the
theorem which I am going to state and prove in this paper one can easily prove the
existence of a unique solution for an m® order nonlinear ordinary differential
equation on the general form (1) for all te[a—Tm,a+Tm] directly in the very

simple metric space consisting of the functions x(¢) e C"[a—T,,,a+T, ]and subset

of the Banach space (4) (Hutson and Pym, 1980) equipped with the simple efficient

norm (5) (Bojeldain, 1995), which is a simple modification on the Bielescki's type

norm sup(€ _rmx(f )) used in (Bieleski, 1956). Moreover if the Lipschitz condition
t

(7) is guaranteed to be satisfied in the Banach space (4), then the theorem guarantees

the existence of a unique solution for |t—a |<ooin most cases and not in general as

Al Mukhtar Journal of Sciences, Vol. 30, No. 01 (2015)



12 Abdussalam Bojeldain

mentioned in (Jankd, 1990) for the case of the single first order nonlinear ODE
x'(1) = f(1,x(1)).

Note that this theorem is valid for m™ order linear ordinary differential equations as well.

Theorem

Let us have the (NODE) (1) with the initial conditions (2) and suppose that the
function f in the r.h.s. of (1) is continuous and satisfies the Lipschitz condition:

£ (20,5 (0,5 (), X"V O) = £ (1,30, ¥ (0,3 (s YO (0))]
ZZYJ":(;‘XU) (1)— y(j) (t)‘ (7)

in B1 given by (6); then the initial value problem (1) and (2) has a unique solution in
the (m+1)-dimensional metric space E(of the functions x(¢) e C"[a—0J,a+J])cB
defined by:

E:{(z,x(r),x'(z),...,x""-”(r)) | [t-d|<5, x(j)(t)—cj‘ST} @®)

Such that § = min(

,AJ;I);whereT:min(Tj,Tm) for j=0,1,....m—1,

I’l

b

M zm lt—a M, ), M, is the upper bound of |f| in

Bl ie.:

(X0, X' @), sV O)| <M, V(8 X(0), X (0),.., X (1) €BI
)

Proof

Integrating both sides of (1) from a to t m-times and using the initial conditions (2)
we obtain the integral equation'

XD =co+ 3" j(t_“)] [

j . .[ (5,28, (8),X (), XV ())ds s, dsyds,  (10)

To form a fixed point problem x(#) = Q(x)t denote the r.h.s. of (10) by Q(x)¢ , and
to apply the contraction mapping theorem we first show that Q : E — K ; then

,» M, =max( ‘cj

prove that Q is contractive in E.
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We see that:
| Q(X)I—C | < zm—l (l‘——a)j+ | J“J'S] Isz J‘Slnizjsml‘f(s X(S) )C‘(S)
0 B J=1 J J' ada Jda a a ’ i ?
X (8o X" ()| disdls,, (d,, ,...dsyds, | <
m-1 \t—al [t—al" m |t—al

< <

< ZH \c}.\ i + M, — —MzZ,»:l j! (11)
Therefore:

m |t—a|j m |f_a|j71
[QWr-c,| < MY, i Mylt-al ), 7 <MS<T  (12)
which means that Q : E — E..

To prove that Q is contractive we consider the difference:
| O —0(y)t | =] O(x)~ () |(1) <
LI L T 1), ()™ ()=

= f (8, 9(5), Y (5),.s YV (5))| dis dis,, 5, ... dsyds, (13)
which according to Lipschitz condition (7) yields:

| 0()-00) i) <
[ [ [ )=y 5)| ds ds,, ds, ... ds.ds,

Multiply the r.h.s. of (14) by € —vH—al evHal g get:

<

(14)

| 0(0)-0(»)|(1) <
I T [ [ e
x " ds ds, ds, .. dszdsl‘ (15)

<

Inequality (15) leads to:
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| 0(0)-0(»)|(1) <

t s (S, Sp2

asa a

St (max (evLsu z'j":—; ‘x(j) (s)— y(j)(s)‘) x

‘sfa‘ﬁﬁ

X €"L‘H") dsds, ds, ,.. dszdsl‘ (16)

According to (5), the norm definition, inequality (16) becomes:

| 0(0)-0(»)|(1) <

t eSS S (S

ds, ... ds,ds,

(17

Manipulating the integrals in (17) we obtain the following inequality:

| 0(x)-0(») |1 <

(eVL|t7a| _1)_ njlil |t_a|] <
ST

tha m—1 (VL|t_ DJ
< Lyl (e )+ X SRS

L (e -~ (vL|t—al)
<Llx— | (e )+ 3,

- (elet—al . 1) (18)

< L|x—y]

(VL)

10()-0() | (1) < Lux—yu(v%)m(e“"“ -1) (19)

Multiplying both sides of (19) by € "~ leads to:

e i | Q(X) _ Q(y) | (t) < 1—evH—d )”X — y“ <

2
v(vL)™! (

2 VLS| -
< CoLyT (1 e )||x v (20)
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The most r.h.s. of (20) is independent of t, thus it is an upper bound for its L.h.s. for
any |t —a|< O ; whence:

VLi-a 2 v
max ([ Q(0-00) [0 )< Bl1-e e @
which, according to the norm definition (5), gives:

2

— <—— (1—-e"™)|[|x—y| <
[eco-om|<- o L)’”l( )x— ]
(1_€_VL5|)HX_YH (22)
noting that for finite L >1, v 22 and m =1 we have

2 < E <1

V(VL)m -1 v

Since 0 < (1 —e ) ) <1; then Q(x)t is a contraction operator in E and thus

has a unique solution for e [a - 59 a+t 5 ]

Conclusion

. . -vLS .
We see that the contraction coefficient 0 < (1 —e " )) <1 for any finite §>0

which means that the solution for the problem under consideration is, in fact,
guaranteed globally for | —a[< T, and not only locally for| 7 —a |< & . Moreover; in

most cases; if the function f in the r.h.s. of (1) is continuous and satisfies Lipschitz
condition in the Banach space (5) with finite positive Lipschitz coefficient then the
theorem is proved for t in any interval I of finite length because the contraction

coefficient will be positive and less than(l—ef"L“ (l))<1; where u(I) is the

measure of the interval L.
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Abstract

Pot experiment was carried out in green house at Agriculture Faculty (Saba bacha),
Alexandria University. The experiment was done to investigate the role of arbuscular
mycorrhizae (AMF) to increase uptake of zinc (Zn) by some crops. Two species of
leguminous soybean (Glycine max. L) and lentil (Lens culinaris. L) were grown in
sandy soil . Zinc was applied as ZnSO,.7HO,, in four concentrations (0, 30, 50 and
70 mg/ kg soil). The plants were collected after 60 day from sowing. The results
indicating that AMF colonization increased the tested plant resistance to Zinc metal.
It also significantly stimulated the formation of root nodules, either increased the P
uptake in all treatments, which might be one of the tolerance mechanisms conferred
by AMF. All treatments were compared with the control, Mycorrhizal plants
inoculated by G. intraradices shown more accumulation of zinc in roots and large
reductions in shoots of the two legumes, indicating that the decreased Zinc metal
uptake and growth dilution were induced by AMF treatment, thereby reducing the
Zinc metal toxicity to the plants.

Keyword: Arbuscular Mycorrhizal fungi, Zinc tolerance, Leguminous plants, MD-
mycorrhizal dependency.
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Introduction

Health hazards posed by the accumulation of toxic metals in the environment
accompanied by the high cost of removal and replacement of metal-polluted soil have
prompted efforts to develop phytoremediation strategies that would utilize plants to
extract excessive soil metals. However, plant establishment and growth in metal-
contaminated sites are inhibited by adverse soil factors, such as pH, poor physical
structure, toxic metals, and nutrient deficiencies (Pichtel and Salt 1998; Wong 2003).
Nitrogen (N) is one of the most important nutrients for plant growth. The lack of N
and inhibition of N uptake induced by heavy metals have a strong impact on plant
growth. Therefore, plants that can accumulate more N may grow better in
contaminated soil. Leguminous plants have advantages in N, —fixing by formation of
root nodules (Ma et al. 2006). However, their root nodules may be inhibited by heavy
metals in the soil, and thus the N, - fixing ability of leguminous plants may be
hindered. leguminous plants may be hindered. Medicago sativa (Alfalfa) was found
to grow in soils contaminated by heavy metals since it can accumulate metal
concentrations above the tolerance levels of most plants (Tiemann et al., 1999). AMF
can enhance plants' tolerance to metal and are often used in the restoration of metal-
contaminated sites (Vogel-Mikun et al., 2005). A number of studies have indicated
that mycorrhizas can assist pioneer plant species to colonize metal-contaminated sites
by improving the plants, phosphorus (P) uptake and subsequently enhancing their
growth (Smith and Read 1997; Karandashov and Bucher 2005; Vogel-Mikun et al.
2005). The objective of this study was to investigate whether AMF colonization could
enhance the formation of nodules, increase P and N uptake, and increase metals
tolerance of leguminous plants. [including soybean (Glycine max. L) and lentil (Lens
culinaris)].

Materials and methods
Inocula preparation

Rhizobium bacteria are common soil inhabitants, distinguished from other genera of
soil bacteria by their ability to nodulate leguminous plants and fix nitrogen in the
nodules. Arbuscular mycorrhizal (AM) fungi species belonging to the genus Glomus
was used in this study. It was obtained from Hanover University (Germany) and was
propagated several times on maize plants grown in a sandy soil for 10 weeks.
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Plant growth conditions

Pot experiment was conducted during summer 2010 under greenhouse conditions at
Agriculture faculty (Saba bacha), Alexandria University. Plastic pots 25 cm depth and
12 cm inside diameter with holes in their bottom, were filling with 900 kg of sandy
soil, leaving the upper Scm without soil. Four concentrations (0, 30, 50 and 70 mg/
kg) of Zinc ( ZnSO,.7HO, ) were applied. Soybean (Glycine max. L) and lentil (Lens
culinaris. L) seeds were surface-sterilized with 0.05% NaOCI solution and
subsequently washed many times with distilled water. After being immersed in
distilled water for 24 h, and allowed to germinate on moist filter paper. When the
radicals appeared, uniform seedlings were selected for the experiment. The seedlings
were grown in 900 g plastic pots containing 860 g of soil plus 40 g of inoculum for
the “AMF treatment, or 860 g soil plus 40 g of sterilized inoculum for the -AMF
treatment. The soil moisture was maintained at 70% of field water holding capacity
by adding appropriate amounts of distilled water by regular weighing of pots. Three
replicates were used in each treatment. After two weeks, plants were thinned to 2
plants per pot. Soil of each pot was fertilized with 150 mg N kg™ soil in the form of
NH,NO;, 170 mg kg™ soil in the form of K,SO, and 30 mg P kg soil in the form of
Ca (H,POy),. The containers were arranged using completely randomized design.

Plant harvest

Treated plants were harvested after 60 days. After the shoots were cut off, the roots
were carefully washed free of soil with tap water, fully rinsed in distilled water, and
then washed with 1 mmol/LL CaCl, solution for 30 min. to remove all the particles
may adhered to the root surface and to desorbed metals associated with cell walls.
The root nodules were visually counted.

Root colonization

The cleaned roots were cut into segments about 1 cm in length. A randomly selected
fresh root subsample about 1 g was taken for the assessment of root colonization. The
roots were cleaned in 10% KOH, stained with 0.05% trypan blue (Phillips and
Hayman 1970). The percent of colonization was done .The gridlines intersect method
of Giovannetti and Mosse (1980) was used to estimate the mycorrhizae infection
percentage using the following equation:

. . Number of segments containing AMF
AMF infection % = - x100
Total number of examined segments
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Also, the mycorrhizal dependency (MD) of plant growth was calculated according to
the following formula ((Plenchette ez al., 1983) :

Dry mass mycorrhizal plant) — (Dry mass non — mycorrhizal plant
MD =P y plant) — (Dry y plant) 0o

Dry mass mycorrhizal plant

The relative increase or decrease of zinc uptake of mycorrhizal plants relative to the
non-mycorrhizal plants was calculated based on the following formula (Wang et al.,
2005):

The relative Increase/ or decrease of Zn uptake =

Zn uptake of mycorrhizal plants — Zn uptake of non — mycorrhizal plants 100
X

Zn uptake of mycorrhizal plants

Also three aspects of plant Zn efficiency were assessed. according to Harper et al.
(1997) were Zn uptake efficiency was calculated based on the ability of the root to
take up Zn from the soil and Zn translocation efficiency was computed as the ability
of the plant to transport Zn to the shoot.

Uptake efficiency (ug g — 1) = Zn uptake of the plants/root dry weight
Translocation efficiency = shoot Zn uptake/root Zn uptake

Another aspect was zinc phytoextraction efficiency which is calculated based on the
ability of the root to transport Zn to shoot according to the following equation:

Phytoextraction efficiency pg g — 1 = shoot uptake/root dry weight

Plant biomass determination and Heavy metals analysis

After samples of plants were oven dried at 70 C° for 48 hours, ground and dry weights
of shoots and roots were recorded. Half g of the oven dried plant material was digested
with H2SO4-H202 mixture according to Lowther (1980). In the digested solution Zn
was determined in the digested solutions (Jackson, 1967) using the atomic absorption
spectrophotometer (A Analyst 400). In addition, the N concentration was determined by
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the Kjeldahl nitrogen method (Lowther, 1980). The vanadomolybdate calorimetric
method (Jackson, 1967) was used to measure total P in the digested plant samples using
spectrophotometer. The yellow colored phosphovanadomolybdate complex was
measured at 480 nm Wavelength.

Statistical analysis

Pots were arranged on greenhouse bench in a randomized complete design with three
replications per treatment. Data were subjected to analysis of variance according to
Snedecor and Cochran (1972) and L.S.D test at 0.05 level of probability was used to
compare between means.

Results and Discussion
Root colonization and root nodule number of different leguminous plants

Table. (1) showed that no root colonization by G. intraradices was detected in non-
inoculated plants with AMF, and under the inoculation with AMF soybean plants had
the highest root colonization among the two legumes. Root nodules were only
detected in soybean plant under the non-inoculated treatments. The inoculated
treatments significantly enhanced the development of root nodules compared with the
non-inoculated treatments, and soybean plant developed more nodules than Lentil
plants (Table 1).

On the other hand, The highest rate of Zn (Table 1) decreased colonization with
36.63% under roots of soybean plants and degree of colonization was sharply
decreased only 14.74% by Zn additions in the case of Lentil plants. These findings
are consistent with Marques et al. (2006) who reported that High levels of zinc can
reduce and completely eliminate AMF colonization and AM fungal spore
germination in the soil.

Plant biomass

Compared with the non-inoculated treatments, plants inoculated with mycorrhiza
significantly enhanced shoots and roots biomass of all plants. Shoots and roots
biomasses of soybean plant were the highest among the two plants especially with
inoculation by G. intraradices, which might be attributed to the higher capacity of N
accumulation. On one hand, the capacity for N2 -fixation of soybean plant was higher
and the root nodules might be efficient in N2 —fixation (Ma et al., 2006).
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The growth of two plants in the present study was increased by AMF colonization,
indicating that AMF colonization increased the plants’ tolerance to metals. In addition
to the increased P accumulation, AMF colonization stimulated the formation of root
nodules, especially in, soybean plant indicating that better P nutrition in soybean plant
could also contribute to better N nutrition by stimulating the development of root
nodules of soybean plant (Table 4). This is similar to previous results reported by (Toro
et al., 1998) who reported that better P nutrition in Sesbania rostrata could also
contribute to better N nutrition by stimulating the development of root nodules. The
higher numbers of root nodules in plant treated with AMF treatments led to higher N
accumulation in the plants compared with the -AMF treatments. Andrade et al. (2004)
also reported that inoculation by Glomus macrocarpum increased root nodule numbers
of soybean plants, which then attributed to better P nutrition in mycorrhizal plants.

Phosphorus is a key element in forming root nodules, and therefore the AMF
colonization is beneficial to the development of root nodules (Barea et al., 2005). It
was also reported by Chen et al. (1999) that AMF could increase N accumulation in
mycorrhizal plants because of higher nitrogenase-fixation activity in mycorrhizal
plants and consequently increased efficiency of N2 -fixation. On the other hand, high
levels of Zn concentration in soil could inhibit the development of root nodules and
plants biomasses. These findings are consistent with the results of Diaz et al. (1996)
who found that increasing doses of Zn or Pb reduced plant biomass.

(Table 1) shown that Mycorrhizal dependency( MD) increased plant biomass by
3.16% , 21.89%, 33.69% and 17.73%, respectively .Similarly, In comparison with
Lentil plant plants,(MD) with G. intraradices increased plant biomass by 13.80%,
30.70%,23.60% and 19.35%, respectively.

Zinc concentrations

In general, the two leguminous plants showed significant differences in heavy metal
concentrations in their tissue (Table 2). The concentrations of Zn in the roots were
significantly higher than those in the shoots of all two plants. In the non-inoculated
plants, the concentrations of Zn in the shoots of soybean plants were significantly
higher than those of Lentil plant. Compared with the non-inoculated treatments,
colonization by G. intraradices decreased the Zn concentrations in the shoots of
two species tested and significantly increased the Zn concentrations in the roots of
soybean plant. AMF might change the components of root cell walls, thus increasing
the adsorption capacity to metals. This strategy may be very important for mycorrhizal
plants surviving on metal contaminated soils.
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Table 2. The effects of AMF on the concentrations (mg kg) of Zn in two leguminous plants.

Treatment Zn rate Zinc content mg/kg Roots/Shoots
mg/kg soil Roots Shoots (R/S)
0 0.00 0.00 0.00
Soybean plant without 30 2.39 0.92 2.60
(-AMF) inoculation 50 4.41 1.23 3.59
70 9.85 2.65 3.72
Mean 4.16 1.20
0 0.00 0.00 0.00
Soybean plant with 30 5.22 0.54 9.67
(+AMF) inoculation 50 8.93 0.92 9.71
70 14.35 1.54 9.32
Mean 7.13 0.75
L.S.D 0.05 2.06 0.54
0 0.00 0.00 0.00
Lentil plant without 30 1.85 0.62 2.98
(-AMF) inoculation 50 2.95 1.13 2.61
70 6.93 1.92 3.61
Mean 2.93 0.92
0 0.00 0.00 0.00
Lentil plant without 30 3.45 0.52 6.63
(++AMF) inoculation 50 6.18 0.77 8.03
70 10.85 1.40 7.75
Mean 5.12 0.67
L.S.D 0.05 1.61 0.20

Mycorrhizal plants have various detoxification mechanisms including the retention of
toxic metals in roots and the subsequent reduction of translocation to shoots (Tullio et
al., 2003; Christie et al., 2004). The higher R/S Zn- ratio (Table 2) meaning the
ability of root tissue to accumulate Zn and consequently low Zn translocation from
root to shoot. The results showed that Zn R/S ratio was high in the inoculated two
leguminous plants. In soybean plant, Root to shoot ratio of Zn concentration of root-
Zn with inoculation G. intraradices were between 9-10 folds higher than those in
shoots at all Zn application rates to soil. Similarly trend was observed in Lentil plant,
and reached between 7-8 folds higher than in shoots.
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Zinc uptake

The Zn uptake reflects the effects both plant biomass and Zn concentrations in soil
and calculated according to the data in Tables 1 and 2. Under both, the non-
inoculated and inoculated treatments, the accumulation of Zn in the shoots of soybean
plants was significantly higher than that in the shoots of Lentil plants (Table 3). The
AMF colonization increased the uptakes of Zn in the roots of the two plants

compared with non-inoculated treatments. Not only were the legumes nutrient
uptakes affected by the AMF colonization, but their metal accumulations were also
affected, which changed the plants tolerance to metal contamination. In addition to
the better nutrient uptake, Ibekwe et al. (1995) suggested that the tolerance of Sesbania

Table 3. The effects of AMF on uptake (ng/plant) of Zn by two leguminous plants

7n rate Zinc uptake pg/plant Total Zn
Treatment mg/kg soil R uptake
oots Shoots (ng /plant)

0 0 0 0.00
soybean plant without 30 330 3.00 6.30
(-AMF) inoculation 50 6.17 588 9.05

70 12.12 5.59 17.71
Mean 5.40 2.87

0 0 0 0
soybean plant with 30 8.09 2.37 10.46
(+AMF) inoculation 50 15.36 3.61 18.97

70 18.51 4.27 22.78
Mean 10.48 2.56
L.S.D 0.05 2.31 0.89

0 0 0 0
Lentil plant without 30 2.41 1.59 4
(-AMF) inoculation 50 3.57 2.62 6.19

70 5.89 2.21 8.1
Mean 2.97 1.61

0 0 0 0
Lentil plant without 30 5.00 2.14 10.70
(+AMF) inoculation 50 8.78 2.46 21.60

70 10.20 2.16 22.03
Mean 6.00 1.69
L.S.D 0.05 1.81 0.35
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rostrata to heavy metals was significantly enhanced via development of a symbiotic
relationship between the roots and Rhizobium since Rhizobium showed less
sensitivity to Zn and Cd than plants. In the present experiment, the biomasses of the
two legumes and root nodules developed were increased by AMF colonization,
possibly due to the fact that the microbial cooperation in the rhizosphere could
increase the resistance of the host plant to the toxicity of heavy metals. Rhizobium
infected the cells and adsorbed heavy metals, decreasing the influx of heavy metals
into protoplasts of roots and thereby enhancing the tolerance of the host plant to
metals (Kotrba et al., 1999).

Zinc accumulation was different among the legume species, and inoculation by G.
intraradices yielded different effects on the accumulations of Zn by the two legumes
in the present study. Compared with the non-inoculated treatment, the inoculated
treatments significantly decreased the Zinc accumulation in the shoots of two
leguminous plants.

Zinc uptake efficiency and phytoextraction efficiency were increased with increasing
the amounts of added Zn to the soils added, while translocation efficiency showed the
opposite trend (Table 4). Compared with the non-inoculated plants, Zn uptake
efficiency of inoculated plants was higher with all Zn addition levels but
phytoextraction efficiency of inoculated treatment was lower with any Zn additions.

Table 4. Zinc Uptake efficiency (U.e), Phytoextraction efficiency (P.e) and Translocation
efficiency (T.e) of two leguminous plants as affected by Zn rate b and arbuscular
mycorrhizal fungi

soybean plant Lentil plant
Treatments Zn rate ) ( Glycine max) ( Lens culinaris)
mg/kg soil
U.e P.e T.e U.e P.e T.e
lant without 0 0 0 0 0 0 0
plant withou 30 457 217 091 2.76 0 0.66
(-AMF)
) . 50 6.46 2.06 0.47 4.36 1.22 0.73
inoculation
70 14.40 4.54 0.46 9.53 2.17 0.38
i <h 0 0 0 0 0 0 0
plant wit 30 675 153 029 738 151 043
(+AMF)
) . 50 11.03 2.1 0.24 15.21 1.73 0.28
inoculation
70 17.66 3.31 0.23 23.44 2.30 0.21
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Zn translocation efficiency was lower in inoculated treatment plants than in non
inoculated ones at all Zn addition levels.

In Conclusion, the protective effect of AMF and rhizobium increased plant growth in
soil contaminated by Zinc metal by increasing both the plant nutrient uptake and
tolerance to Zn-metal. AMF colonization enabled the plants to accumulate more P,
consequently stimulating root nodules and increasing N accumulation. Besides plant
nutrient improvement, AMF increased plant tolerance to metals via such mechanisms
as dilution effects, increased tolerance to metals, decreased metal uptake, and
translocation from root to shoot. These mechanisms could be utilized in
phytoremediation or ecological restoration.
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Abstract

Being non-invasive, repeatable, cheap, and portable, ultrasound scan is increasing becoming a
mainstay method to detect injury and bleeding in blunt abdominal trauma. A prospective review
of blunt trauma sonograms obtained from January 2000 to December 2005 was carried out. A
total of 2160 blunt trauma sonograms were obtained, and 302 patients (14%) had intra
abdominal injuries, The mean age was 33.7 £ 19.1 years (range 2-85 years), with 217 (82%)
male and 85 (28%) female. There were 275 true —positive, 93 false negative, 43 false positive,
and 1749 true-negative findings. Sensitivity of sonography for detecting all intra-abdominal
Injuries were 74%, and specificity was 97.6%, Positive Predictive Value 94.4%, Negative
Predictive Value 99.2%, Accuracy 99%. We believe that US is an excellent screening modality
in the setting of blunt abdominal trauma, but it should be used only where a period of clinical
observation is part of the trauma protocol. The limitations of US must be recognized, and
considered in Ultrasound based decision in blunt abdominal trauma patient management.
Because of its high negative predictive value, we recommend that clinical follow up is adequate
for patients whose US results are negative for intra abdominal organ injury.

Hypotensive patients screened in the emergency department with positive FAST findings may
be triaged directly to therapeutic laparotomy.

Key Words: Abdomen, trauma, injury, sonography, blunt abdominal trauma.
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Introduction

The care of a trauma patient is demanding and requires speed and efficiency.
Evaluating patients who have sustained blunt abdominal trauma (BAT) remain one of
the most challenging aspects of acute trauma care it is the need of emergency
department that an optimal screening procedure for these patients should be less
expensive, fast accurate, and easy to perform and portable. Ultrasonography (US)
meets all these measures including this, Ultrasound can also be performed on pregnant
patients, on patients with clotting disorders and above all during trauma resuscitation
without interfering with the therapeutic measures. An initial prospective investigation
has demonstrated screening US to have a specificity of 96% and an overall accuracy of
96% in the detection of intra abdominal injury. The use of US in evaluating blunt
abdominal trauma was first reported in 1971 in Germany where kristensen (1971)
described its use in the diagnosis of Splenic hematomas since late 1980 and early
1990;. US is used is in several trauma centers in Europe and Japan, but it was not until
early 1990, that emergency physicians in the North America began showing interest in
the use of Focused Abdominal Sonography for Trauma (FAST)

Free Fluid free fluid typically appears as a hypoechoic region within the peritoneal
cavity or pelvis (Figure 1, 2) and typically accumulates in the upper abdomen (In the
perisplenic or the perihepatic areas), depending on the site of injury. Fluid from
splenic rupture or hepatic laceration may spread along the pericolic gutters and into the
pelvis (Figure. 3).

Materials and Methods

Reports of US performed for the evaluation of suspected blunt abdominal trauma at a
level 1 trauma center from January 2000 to December 2005 were reviewed
prospectively. Patients were identified with the use of a prospectively gathered trauma
registry database. The initial prospective US readings were compared with results of
subsequent repeat US, CT, surgery, and/or the clinical course; the best available
comparison data were used as the standard for each patient.

Technique

Trauma surgeon with general US experience of 2-20 years performed All US
examinations. Studies were completed in the resuscitation suite. Residents had
between 6 months to 4 years of experience interpreting US images.
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In most cases, a 3.5-MHz sector probe was used, although when indicated for better
imaging. The US trauma protocol, which was used for all patients in the present
study, consisted of evaluation of the right and left upper quadrants of the abdomen,
epigastrium, and pelvis. Attention was directed to the presence of free fluid and the
US appearance of the abdominal organs, a typical abdominal US trauma protocol
required approximately 10 minutes to complete.

For statistical analysis, US findings were considered positive if free fluid was present
or if a parenchymal abnormality that could be consistent with trauma was identified.
A positive US finding was considered true positive if CT or laparotomy revealed
evidence of abdominal injury. Positive US findings were considered false positive if
injury was not confirmed at subsequent studies.

Negative US findings were counted as true-negative if all other findings were
negative and/or if the patient had an uneventful clinical course. All patients in this
study were observed for 72 hours in a surgical ward or were admitted to the intensive
care unit. US findings were considered false negative if a subsequent study revealed
free fluid, hemoperitoneum, or any visceral abdominal injury. Such studies included,
CT, laparotomy.

SPLEEN

KIDNEY

Figure 1. Free fluid in perisplenic area
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Figure 2. Free fluid in perihepatic area
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Figure 3. Results of Blunt truma abdomen
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Results and Discussion

A total of 2160 blunt trauma sonograms were obtained, and 302 patients (14%) had
intra abdominal injuries. The mean age was 33.7 = 19.1 years (range 2-85 years),
with 217 (82%) male and 85 (28%) female there were 275 true—positive, 93 false
negative, 43 false positive, and 1749 true-negative findings (Table 1; Figure 4).
Sensitivity of sonography for detecting all intra-abdominal Injuries were 74%, and
specificity was 97.6%, Positive Predictive Value 94.4%, Negative Predictive Value
99.2%, Accuracy 99%.

In several recent articles (Healy, 1996; Rozycki, 1998; McElveen and Collin 1997;
Shanmuganathan, 1999; Ugwu and Eroondu, 2008; Yasin et al., 2014) in the trauma
literature, the benefits and limitations of US following blunt abdominal trauma have
been cited.

The definition of a true- or false-positive or a true- or false-negative finding also
varies, which affects the calculated accuracy of US. Our results differ from those of
previous authors (Chui et al., 1997; Yoshii, 1998; Rozycki, 1998; Rose, 2004; Nural
et al., 2005) in that we had a larger proportion of false-positive study findings we
used US as a screening examination and regarded any suspected abnormality as an
indication for further evaluation. For this reason, we considered such a finding to
represent a positive US finding. Because we were interested in detecting actual
injury, the false-positive criteria described previously served to maximize the number
of false-positive study findings, which decreased the specificity and positive
predictive value. The most common cause of a false-positive finding in our series was
a small amount of fluid seen or questioned at US but not confirmed at CT although in
certain cases.

Table 1: Results of scanning of 2160 blunt abdominal

Predictive
Value
2 ¢ 9 £ g -
s gz 2 £ gz £ £ S
2 Z & S Z 2 Z o =
2 < 7 2 & 2 2 g =z =
&0 o Q o Q S R =
EE 2 E F & & & 2 2
2160 275 93 1749 43 74%  97.6% 94.4% 992%  99%
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Focused Abdominal Sonography of Trauma
(FAST) results

False negative, 93
False positive, 43

True positive, 275

B True negative, 1749

M True positive True negative M False positive M False negative

Figure 4. Focused Abdominal Sonography of Trauma (FAST) results

Initial US images did not detect injuries in 93 patients in our series. Sixteen of these
patients had bowel injuries, which are known to be diagnostically challenging with
CT However or US because of the development of free fluid over time. Yoshii (1998)
have considered findings in such cases to be true-positive and advocate repeat
examination in all patients. This failure in detection has been shown to be a limitation
of focused abdominal sonography for trauma (Nordenholz, 1997; Chui, 1997).

Conclusion

We believe that US is an excellent screening modality in the setting of blunt abdominal
trauma, but it should be used only where a period of clinical observation is part of the
trauma protocol. The limitations of US must be recognized, and considered in
Ultrasound based decision in blunt abdominal trauma patient management. Because of
its high negative predictive value, we recommend that clinical follow up is adequate for
patients whose US results are negative for intra abdominal organ injury.

Hypotensive patients screened in the emergency department with positive FAST
findings may be triaged directly to therapeutic laparotomy.
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Abbreviations:

FAST: Focused abdominal sonography for trauma, CT: Computed tomography, BAT:
Blunt abdominal trauma.
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The Impact of Calcium Carbonate on the Bulk Density of selected Libyan
Calcareous Soils in Al Jabal Al Al-kdhar Region

Ahmed Y. Habel, Kamal A. Abdalgader, Atia E. Aldifry.
Abstract

There are few scientific journals that tackle in detailed studies concerning the effect of
calcium carbonate on the soil bulk density and therefore on other related physical properties to
it, such as soil aeration, available water capacity, and other characteristics that can have a
significant role in agricultural production processes.Most of researchers in the field of soil
science pointed out that bulk density are affected by the mineral components of soil (sand, silt,
and clay) and organic matter content. As a result of the prevailed climatic conditions in Libya;
scarcity in rainfall and high temperature, making these soils poor in both organic matter and
clay contents, as well as rich in the proportion of calcium carbonate. Based on the foregoing
facts, the present work aims to study the interrelationships between bulk density and those
components. To achieve this purpose, a thirty eight soil samples were collected at a depth ranges
from 5 to 10 cm from Aziat area, south of Jabal Al Alkdhar Region. Correlation coefficients
confirmed that there was a proportional correlation between the values of bulk density and soil
content of sand and calcium carbonate (0.864, 0.902), while this was an inversely related with
each of the percentage of silt, clay and organic content (0.800, 0.705, 0.426). On the other
hand the regression equations confirmed that calcium carbonate has the greater role in
determining the bulk density and total porosity and thus water holding capacity of soils.

Key words: bulk density, calcium carbonate, total porosity, organic content, the mineral
components of soil.
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Economic and Analytical Study for the Food gap of Wheat in Libya, and the
possibility to reduce it during the period of 1995-2010.

Abdul Hamid Tahir Suleiman, Khaled A. Mousa Allafi
Agricultural Economics Dep., Faculty of Agriculture, Omar Al-Mukhtar University
Abstract

Due to the continuing decrease of production and productivity of wheat, this in turn
led to increase the food gap year by year, causing unbalance between supply and
demand of wheat, so the problem statement of the study problem represented in
inability of wheat production to meet the local requirement, this can be clear through
the low of self-sufficiency rate of wheat. The food gap of wheat was estimated by
985.7 thousand tones 1995-2010, therefore, the government restored to fill the food
gap through imports from beyond its borders, which impact on the balance of
payments in general and the agricultural trade balance in particular.

It can be seen that wheat production decreased by 2.40 thousand tones while the
wheat consumption increased to 37.31 thousand tones.

In addition, the per capita of production of wheat decreased by 0.757 Kg/y, while the per
capita of consumption increased by 4.36 Kg/y.

The food gap size of wheat amounted about 923.23 m/tones as average of 1995-2010,
while the surplus size of local wheat consumption during the period of study
amounted about 224.41 m/tones, this surplus led to develop the stock of wheat

On the other hand, through the estimation of food security coefficient during the
period of study, "as proportion" of stock size to the average of annual local
consumption, it can be seen that it ranged between 0.03 as a minimum and 0.58 as a
maximum, where the annual average amounted about 0.35, this in turn led to the
necessity of giving more attention to this crop and find out the appropriate policy to
reduce the food gap.

Key words: Food security, Wheat Consumption, Strategic Stock of Wheat and
Rationalization of consumption.
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Land degradation at the southern slopes of Al-Jabal al Akhdar, Libya
Murad M. Aburas , Mohammed S. Yousef, Asama S. Alferjani
Soil and Water Dep., Faculty of Agriculture, Omar Al-Mukhtar University, Albeida, Libya

Abstract

Land and Soil degradation at the Southern slopes of Al-Jabal Alkhdar was evaluated; soil
degradation-related soil properties were measured. The evaluation included: erosion-related
soil surface features, soil depth, mechanical analysis of soil particles, bulk density, organic
matter, aggregates stability, soil resistance to penetration and infiltration rate. To achieve
the study objectives five different sites were chosen: Meseliba; Marawa; Sirat Alia, Grehat
and Qasar Mestashi. The field survey showed that the study area is subjected to intensive
soil erosion, the area already suffered from degraded plant vegetation, which resulted in
increased loss of soil depth. The investigation of productivity-related soil properties
showed a noticeable level of soil degradation in Qasar Mestashi soils compared to the other
sites. This can be illustrated by its shallow soil depth which is less than 12.5 cm compared
to more than 16 cm at most of the other sites. Organic matter content was 0.39 % compared
to more than 1% at the other sites. Clay content and aggregate stability > 2 mm were
relatively lower at Qasar Mestashi site compared to the other sites. A low infiltration rate
of only 0.03 mm\min indicated the deterioration of soil structure at Qasar Mestashi site. A
relative increase in soil resistance to penetration and bulk density were also found and may
have contributed to soil degradation. The shallow soil depth will always be a major
obstacle preventing the return of balance to this fragile ecosystem. The application of soil
conservation measures would improve soil depth and its holding capacity, which are
needed to enhance plant cover.

Key words: Soil properties, Soil erosion, Soil degradation, Plant vegetation
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Application of GIS for Designing Spatial and Non Spatial Soil Database
in Eastern Region, Libya

Mukhtar Mahmud Elaalem
Faculty of Agriculture, University of Tripoli, Tripoli, Libya
Abstract

Traditional methods of mapping soil classification maps and interpretive soil maps are
expensive and time-consuming. The alternative way to cope with this problem is to apply
geographic information system (GIS). GIS becomes an effective technology for scientists,
managers and decision makers in addressing multidisciplinary and complex programmes for
environmental monitoring, assessment and management.

The purpose of this paper was to generate spatial and non-spatial soil database in GIS
environment in eastern region of Libya. In this paper, number of soil properties such as soil
textures, soil depth, soil pH, soil organic matter, cation exchange capacity, soil salinity, soil
calcium carbonate and stones at surface for the representative soil profiles in the study area,
were encoded and stored in GIS databases. These data were used to classify soils according to
USA soil taxonomy, FAO soil map, and mapping soil depth, soil organic matter, soil calcium
carbonate and soil texture. For future work, the author will use these data for mapping another
interpretive soil maps, such as soil suitability for agricultural crops and soil salinity maps.
Spatial and non-spatial soil database will help researcher and decision makers in this area of
interest to answer number of questions for current and future goals.

Keywords: GIS, Soil Classification Maps, Interpretive Soil Maps, Spatial and Non-Spatial Database.
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Some factors affecting milk yield of Holstein-Friesian dairy cows imported to
Ghot-Al Sultan Project (Libya)

Amaizik, S. A., Amir, M. A.

Animal Production Dept., Faculty of Agriculture, Omar Al-Mukhtar Univ., Al-Beida,
Libya

Abstract

This study was carried out to determine the effects of calf sex, insemination system (artificial
or natural service) and number of services per conception on milk yield of dairy cows. 160
production records of Holstein-Friesian dairy cows (age 3-5 years) imported to Ghot-Al
Sultan Project (Libya) were studied. The milk yield of the first five months of lactation season
(during year, 2004) was used. Average monthly milk yield was also included in the study. The
results of study showed that, daily milk yield of cows which calved males was significantly
(P<0.05) greater than daily yield of those cows calved females (21.0 vs. 19.1 1) with about 290
liters for the whole period of study. The daily milk yield of cows were served naturally
increased significantly (P<0.05) than the yield of those cows inseminated artificially (21.65
vs. 20.85 1) with about 124 liters for the whole period of study. Daily milk yield of cows were
served one time was significantly (P<0.05) lower when compared with yield of those cows
which were served two times (20.25 vs. 21.23 1) with about 148 liters for the whole period of
study. Milk yield of cows which were served three times did not differ (P>0.05) with yield of
above two groups. It is concluded that, the calf sex, type of insemination and number of
services per conception significantly affected milk yield in Holstein-Friesian dairy cows
imported and raised under Libya conditions.

Keywords: Holstein-Friesian dairy cows, milk yield, calf sex, insemination, Libya.
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The influence of cuttings season and plant hormone on rooting of soft and
woody cuttings of some ornamental plants

Abdalla M. El-Alwany
Plant Production Department, Faculty of Agriculture, Benghazi University

Abstract

This experiment was conducted on four ornamental plants. After nearly two weeks of
planting, new foliar buds were observed on some cuttings of the four plants; Centuria,
Margrita, Hibiscus and Lantana which showed the success of rooting. After 45 days of
planting all cuttings has been removed from the planting media, and the roots formed were
counted and root lengths were measured. Results showed that number of roots and lengths in
Centuria was more without using hormone (NAA) than in the case of using recommended or
half-concentration, where the number of roots in control exceeds the treatment of 50% of the
concentration of the hormone by more than six-fold and full concentration of the hormone
increased nine-fold. In case of roots length, control treatment exceeds 13 times for 50%
treatment and 39 times for treatment of full concentration of the hormone. Margrita plant
showed a clear response regarding the revitalization of rooting by the hormone, where
treatments of 50% , 100% of hormone concentration outperformed control treatment (without
hormone), it has doubled the number of roots in the treatment of 50% of the concentration of
the hormone has more than tripled control treatment and up to 19 times in the treatment of
100% hormone more than control treatment, as it was also observed that the lengths of the
roots reached in the case of half the concentration of the hormone treatment twice control
treatment and about 13 times in the case of total concentration of the hormone. In case of
Hibiscus and Lantana which woody cuttings were used, the number and lengths of the roots
were very low compared with Centuria and Margrita in which they propagated by soft
cuttings. Hibiscus cutting showed weak response to hormone concentrations and without
significant differences with respect to root lengths, while control treatment does not appear
any response. In the case of Lantana, hormone treatments were less than control (without
hormone) in root length and without any significant differences between them.

Key Words: Centaurea, Leucanthemum, Lantana, Hibiscus, 1-naphthylacetic acid
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