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The effect of using premix on the
Quantity of milk Overlapping with the
months of milking in Friesian cows.

Abstract

The study was conducted at Al-Mukhtariya Station in Homs .
Thirty Friesian cows over a period of six months in 2021, the
experiment animals were divided into three groups according to the
production season (the first, third and fifth), different leyels of
(premix) 0.025 <0.050¢ 0.10 % were added to animals ration . The
aim of this research was to study the effect of supplement ation of
different leyels (premix) on quantity of milk produced by Friesian
cows at different milking months.

The results showed that there were significant differences between
the premix concentrations (P < 0.05) in terms of the amount of milk
produced, and the Tukey test results showed that the premix
concentration of 0.050% was superior in terms of the amount of
milk produced over the two concentrations of 0.025% and 0.10%
by about 4.31 and 5.58 kg. / day for each of them, respectively,
while there was no significant effect between the months of the
season as well as the interaction between the level of premix added

and the months of the milking season.

Key words: mineral premix, Friesian cows, quantity of milk
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Descriptive Statistics

Dependentvariable: —sdobisa.

oiEnn pll e s R LY Mean Std. Deviation Il
25 1.00 17.5556 308671 =]
2.00 16.2222 411636 =]
9.00 14. 4444 218581 =]
1000 15. 4444 212786 =]
11.00 16.4444 265100 =]
12.00 16.8889 362093 =]
Total 16.1667 207608 54
50 1.00 22.7¥500 F.54532 12
.00 17.8333 3. 3To9s 12
9.00 19.5000 4. 85237 12
10.00 20 6667 65.25712 12
11.00 199167 817378 12
12.00 221667 T.814132 12
Total 204722 65.54771 F2
100 1.00 16.4444 316667 =]
.00 13.2222 449352 =]
9.00 13.2222 3565293 =]
10.00 14 5556 3.22081 =]
11.00 151111 3.95109 =]
12.00 16. 7778 315348 =]
Total 14. 82889 3. 73998 54
Total 1.00 19.3000 5.94292 320
2.00 15 9667 4. 28698 30
9.00 16.1000 4. 62563 30
10.00 17. 2667 5.21289 30
11.00 17 4333 5.00967 30
12.00 18 9667 5. 04856 30
Total 17.5056 548589 120
25% (0.025) 50%(0.050) 100%(0.10)
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Loall) d.ﬂ;ﬁ c_‘atu (6)d}.§;“ S5, %5 iy Cyyad A giman 22.66

CRlal) Jalas =5 (6)Jgaal)
Tests of Between-Subjects Effects
DependentVariahle: cudelidu

Type lll 5um
Soure of Squares df Mean Square F Sin.
Corrected Madel 1455 494 17 85.617 3528 000
Intercept A2136742 1 82136742 2148328 0o0
sl 1100217 2 AE0I0B 22668 0oo
el 20307 ] 54,743 2,250 051
el il 62450 10 6.245 287 5849
Error 3931500 162 24.268
Total 60547.000 180

Corrected Total 5386994 179

a. R Squared = 270 (Adjusted R Squared = .194)

Tukey Soi Hlodl) aladind o8 GeSanpll 3805 o 394l Aggine e A8 el

& il Aysina (38a5 amy aadind ) Laegd) lHaa) chlid) aal ey g3l

AaS Ca e G5ty %0.050 eyl A o bl iy ¢oulil) Jalas Jsoa
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psm [ &55.5854.31 521 (% 0.105 % 0.025) il e daslill (sl
sty %5 Lysindll (s5iase Sie 3yl Appine Sy Myl e Lagia JSI
Tukey [loal) Gk mibti (7)dsaall

Tukey JLaa) Gk gl (7) Jand

Multiple Comparisons
Dependent Variahle, ol
Tukey HSD
Diﬁgé?:la . 95% Confidence Interval
(1) gkl 5 () il 3 J) Std.Emor  Sig.  LowerBound  UpperBound
25 dll] 43056 88684 000 -6.4033 -2.2078
100 12778 94807 AT - 9648 35204
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Abstract
The study aims to analyze the reality of the forest in Syria for the
time period between (2001-2015) where it was evaluated after
knowing the changes that occurred in the area.in addition to outlook
the future of forests in Syria during the coming years by adopting a
scenario method that combines quantitative and qualitative data
form a comprehensive view of the possible paths of development
the forest sector . four scenarios have been adopted for this
purpose:' Security first' 'Policy first' 'market first' and' sustainable
development first'. The results of the study confirmed: There was
an increase in the number of natural forest trees at a rate of (19.2)
%. The largest number of oaks ‘followed by conifers and pistacia and an
increase in the rate of artificial afforestation by (23.4) %.forest coverage
constituted (2.8) % of the area of Syria in 2015. in addition there is a
decrease in the number of seedlings production at a rate of (24)% and
increase in the average number of fires by (80)% during the period
(2001-2015).Finally;. The current reality of forests in Syria clearly
indicates a significant decline in vegetation cover and the security
scenario is one of the worst visions of its severe damage to the future of
forests While the policy scenario partly preserves the forest .As for the
market scenario It is dominated by profitability and forest degradation
increases.' Sustainable development thrive in their components,
maximize their environmental benefits, And are managed jointly by all
stakeholders.

Keywords: forest area-tree numbers- scenarios-future forests
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The effect of the incubation duration on
the efficiency of humic materials on iron
and zinc availability in calcareous soils

Dr. Mahmoud Oudeh® Eng.Reem Barghoth4

Abstract:

An incubation experiment was carried out to study the effect of
the incubation duration on the effectiveness of some humic
materials (humic acids, fulvic acids and humax), at a rate of (2000
mg.kg™) to each of them on the bioavailability of Iron and Zinc
during three incubation durations (T1:2weeks; T2:4weeks; T3:
6weeks) in three calcareous soils of varying total carbonate content

(S1: CaC03=10.25%; S2:CaC03=16.75%; S3:CaC03:26.33%).

The results showed a significant improvement in the availability
of iron by increasing the incubation duration, as the soil content of
available iron increased significantly at the incubation duration
(T3) compared to the two durations (T1:T2). When comparing the
studied humic materials with regard to the effect on the soil content
of available iron, it was noted that the fulvic acids treatment was
superior to the basic soil content of available iron, followed by the
humax treatment and finally the humic acids treatment. When
studying the mutual effect between humic materials and the
incubation duration, the available iron concentration increased
significantly (LSDgo5) when adding fulvic acids with iron
(FeSO,.7H,0) at a rate of (10mg.kg™) and without adding iron in
the three studied soils, and the incubation duration excelled (T3) for
the two incubation durations (T1, T2).

The results also showed that the soil content of available zinc
increased significantly with the increase in the incubation duration,

3 - Prof. Soil Department — Faculty of Agriculture - Al-Baath University- Syria.
4 - Ph. D. Student of Science of Soils. Faculty of Agriculture - Al-Baath University.
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as the soil content of available zinc increased significantly at the
incubation duration (T3) compared to the two durations (T1: T2).
When comparing the studied humic materials with regard to the
effect on the soil content of available zinc, it was noted that the
fulvic acids treatment was superior in comparison to the basic soil
content of available zinc, followed by the Humax treatment, then
the humic acids treatment in terms of its positive effect on the soil
content of available zinc.When studying the mutual effect between
humic materials and the incubation duration, the available zinc
concentration increased significantly (LSDg os) when adding fulvic
acids with the addition of zinc (ZnS0,4.7H,0) at a rate of (5mg.kg™)
and without the addition of zinc in the three studied soils. and the
incubation duration excelled (T3) for the two incubation durations
(T1, T2)

Key words: calcareous soil, available iron, available zinc, humic
materials, incubation experiment.
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1500) dladl cilasael) 305 52k <ol il ¢ (pyyeds 3aad Gaaailly Humate)
& alall ) s (150520) ol ety (s RS ke 4500 <3000
A coleadl LG S Aag Layy caalally 4)lie dalid) gyrall bl 385
Al ae PIA Ldlad pae g <A
Lsumall 5okl Jlad 3 Lgine 1l umaill sad of (Hama, 2007) oy WS
cgsbll siaally Bhall Cilayy (e ddlise gk Gl (g prall Ghdrall ks
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3L bl lizlly aaall adasu) & . (Drouineau,1942) adle— sy
g5 @A pabaia¥l Hlea laayiss o3y DTPA Jgsay Available Fe and Zn

3 2 WS (Lindsay and Norvell, 1978) A.A.S6800 Shimadzo
amn 2 llyg aid Sleall Aadiul @il maall e JS e S A ggine
o Galiaia¥) Sleay pailly « K all HCIO, (imesy 45l
lgiddliag mililli-4

138 (pe ey el paall EOUN Gyl Bpulu) (ailadd) (2) ) Jsaad) coy
(S1) awl ol 2 s o Agynall il gsine Gads Lad Jsaal
e 335ald) (S2) Al Lay (b (sginall dmisnie sl 43 e 53580
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Jladll Gl e A yaall Al g5t iy WA Gl SI e ssiaall dlle
(PH J) 45 Jelss Wi (S3) duall 8 7.08% 5 (S1) ausll & %2.25 o
(S3) 4l 8 8.355(S1) il 47.94 gl 8l
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SJJG 4943 2

G ) p

2023 ale 14 amll 45 Alaal)l ) daaly dlaa

lalginay Caaliy ¢ agl ida Loy ol Culd Lgapen Husgyaall EDEN ol il
Slijlly # bl paally Aypanll salally 8030 LI ALY o JS (e (mddiall

25l
daill B dardical) il Qailad (amy 1(2)ds2
S3 2 s1 Jdal
53.4 60.4 50.2 Jajl Sl el
20.9 14 22.6 bl
25.7 25.6 27.2 skl | %
by | et b Gl | b Gy | Rl Al
8.35 8.02 7.94 e ley(1:2.5) pH
203.00 169.25 265.6 L ;‘7;““’5) =
26.33 16.75 10.25 CaCO;
7.08 3.58 2.25 % Active lime
0.78 1.09 0.95 TOM
0.35 0.50 0.40 Available Fe
84.83 86.75 84.81 Total Fe
0.14 0.24 0.18 Available Zn
3.86 9.39 3.21 % Total Zn

o (S1) Al (ssine b Tasell Sl bl LEE (3) W) Jsaad) O

138 e ey Al oda Gaiad o anlid (2,4,6) spe an zall yaal)
Joean aall Zila) 50 Daagell dlpally Grmaill 330 L0 Al de Jsaal
Opmnill (e ZAEN 5l e - Uiall apad) (e (ST) Ll ssine b s5ine g )
Gl aaall e (S1) Al sgime aiyl Cua (T1:T2) il 45lq(T3)
(3.18mg.kg™") I (T1) IV comnill 558 3 (0.58 mg.kg™") o Ligins
gl dsa Laagd Aagell Sl Aila) B Auly diey (T3) LG syl 3
calally Ajlie celeall ppan 5l el sl e L5l 038 (s5ine B (gsina
Gsima gt Cua 28 Lal Alelagy 3)lia (FAFE)) il dll (m genll Alalas il g
(3.28 N Jeadd (Qp) Aalaall 3 (0.61MG.kg™") e 2 liall ppanll (e 435
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Ofleladl (pn gsine (3 3say Bl oly o(FAFe)) dkladll & mg.kg™')
Agalls aanill saa e Joliall Jadl) 506 Al saly (HAFeg) 5 (HXFey)
&b gsine glin) Jsan Lagd Zlall yosll e L5l 38 ssine A Lyasgl
2 f dasngdl dgdl Clalae s (A G paall e LA (ggima
Gsina adi)) Cua (FAFg)) dalgll (agenl) Alelas <y (T2:T3)puzmal
(5:29 Y dead 2La) Alles & (0.15 M@kg™') o zliadl yaall 4,50
.(FAFe() ildlxdl s mg.kg™)
(Mg.kg™") zlall yandl e STALAN (gina B dpagugdl Mally paaill baa il o(3)ad) Jpaadl
2l yand) e 2aally Alalaall e A5l sgima 3 80

HS Incubation Time Mean
T1 T2 T3
Qo 0.15 0.36 1.32 0.61c
FAFe, 1.11 3.44% 5.29* 3.28a
HAFe, 0.74 1.88* 2.50* 1.71b
HX Fey 0.32 2.37* 3.62* 2.11b
Mean 0.58¢ 2.01b 3.18a

L.S.D .5 Factor A(T):0.628 Factor B(HS):0.725 A*B:1.256

2l dand) e aaally Alalaall A5l gina 8 L0

Incubation Time
HS T1 T2 T3 Mean
Q 0.55 253 4.69 2.59b
FAFe, 4.48 5.21 9.33* 6.34a
HAFe, 2.17 3.31 7.48* 4.32a
HX Fe, 3.98 3.17 5.79* 4.31a
Mean 2.80b 3.56b 6.82a

L.S.D .95 Factor A(T):2.561 Factor B(HS):2.957 A*B:5.122

Login dygina (3908 Jgag p2e ol SEI S Gy cllangidl Cia o Sgae e iiedd &l i)

%5 A2 (s5ise Yo dygine (358 3gng 1 ¥
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o Aasedl Asally pmnill 320 580 Ay v (3)ad) Jsaall e s
vie el aall e (S1) Al (ssine B gyime g i) Jsan aal) il
Gsima i) s ((T1T2) ool Aijae (T3)omasill o ZAEN 550l
S Gpmaill 558 5 (2.80 MP.KGT) (e Lisine #lall sl e (ST) L5l
dila) Ll duh vey (T3) 2EN cuceatl 358 3 (6.82mg.kg™!) JI(T1)
wasll e A5l 028 (ssine (B (srie L)) dsag Bangl aall e dresagll lsal)
Jotiall Jadll 585 Ay (e aiyy o2 LA Alie COeleall paen il - Ll
Ssine (8 (gyine gl Jgan Ciliadll aaally desuell alsally pasill 320 oy
(T3) il 530 3 Asasaell dsall CDalas pren (3 ~lall aal) (e 450
2l 3aall e Al sgine pityl Cun (FAFE) 4lgil) (i genll dlalae i si
ilalaal) 3 (6.82 M.kg ') ) Jead (Ql)akleall i (0.55 mg.kg™) o
.(FAFe))

waall e (S2) Al ssine (b Dnagel) Nsall Ailz) 3G (4) W) Jsaad)

Ay die ) cufs Al eda (st o sl (2,4,6) sse 2 2l
G s gl Joean ynll Bila) 050 Dpasell Ssaly il sae EG
Ljlie (T3)gpnill o ZEN 55l e ~Uall aasdl e (S2) Al (ssina
(0.54 o Lisine #liall aaall (e (S2) Lpll (gsina gi) um (T1:T2) il
0 sl 8 (2.85mg.kg™ ) U (T1) V) cuasill 558 3 mg kg ™)

ol ) paall e Bl o3 (grine B (grine gl Jpan Lagl 5 (T3)
e La) Alelaay L35li0 (HXFep) pSlasiell 5 (FAFeq) dldll (mganl) Jilales
(Qp) Aeladl) 3 (0.81 M.kg™") (o liall aall (o A5l (sgine i) Cum
e (FAFe, HXFep) oilalaall & (1.92,1.78 mg.kg™) 1) Juad
e o o) aall e gl sgine b gsine gl Jpan Bagd LS gl
((T1) Cpanl 5558 pa 23,81 (T2:T3) adanl v (8 Baasaell sall CDlalas
o Uil apanl) 4l ggine adi)) Cum (FAFE)) il il oa sanl) Alelas i s
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aled) 3 (3.89 mgkg™) U Jead amlill dlles 3 (0.3 mg.kg')

.(FAFey)

(Mg.kg™") zlal yandl e S2A a0 (g gina (B dpagugll Agally Gpuaail) Baa il :(4) a8 Jsaadl

26l aall e apaally Alalaall e Gl gine & L5
HS Incubation Time Mean
T1 T2 T3
Q 0.30 0.92 1.20* 0.81c
FAFeo 0.78* 1.08* 3.89* 1.92a
HAFeq 0.49 1.33* 2.58* 1.47b
HX Fe, 0.60 1.03* 3.71* 1.78a
Mean 0.54c 1.09b 2.85a
L.S.D (.05 Factor A(T):0.174 Factor B(HS):0.201 A*B:0.347
e JEYEN UPRRVEN (BT POV 05 - [PY SO i
Incubation Time
HS T1 T2 T3 Mean
Q 0.60 1.37 3.81* 1.93b
FAFe, 1.72 3.41* 5.33* 3.49a
HAFe, 0.89 2.55% 3.86* 2.44ab
HX Fe, 0.99 3.06* 4.45* 2.83ab
Mean 1.05¢ 2.60b 4.36a
L.S.D .05 Factor A(T):0.933 Factor B(HS):1.077 A*B:1.865

Lol Aysina 38 g ate Jilo ST o Capmy cillans sl G ff dg0e (paun (e Gl

%5 AN (gsiue die Aygina (3958 dgag ¥

Opanil) sae il Auhy vie (4)ad) Jsaadl 3 Lguall ml e sl WS

e (S2) Ll iima b gsine gl Jan 2aall Aila) ae diagell salls
Cun (T1:T2) ol Ljlie (T3)opanill (o QY 558l e 2Ll aaal
s b (1.05 mg.kg™!) e Lsine Ual yoall (e (S2) duill (ssine pii)
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@ Ty (T3) 4 syl b (4.36mg.kg™) U (T1) Y opandl)
Al o3 (ssina 8 (gsine g L) dgay paall ma Ape gl olsall Adl) 5l Al
28 L3l Ljlia (FAFE)) apall ae dualodll (o geall Alabee il 2 liad) sl
@ina il Caliadl) waalls Gagael) Asally Cpaatll 330 g Jaliall Jadll IS
e b Apasell Msall CDlalee e b pldl sl e Ll ggine b
cii)) Cua (FAFe)) 4l mgenll dlelaal meusaly (358 g (T2:T3) sl
& deadd (Q) Akl 3 (0.6 M.kg™!) oo Ul yaall e Dl (gina
(Al-uqaili et  #its ae 38153 1385 «(FAFe)) dklad) 3 (5.33 mg.kg™)
gy J<G Je Giladl paall e Jaee glisy) ) Ll g3l ak, 2002)

cOmantll (e ag 45 aa AdS G Gl Al Gl pas sl

waall (e (S3) Al (ssine (A ased) sall Al LG (5) a8y Jsaal) o
Jsanll 138 (e oy chygill o3 Guiast e aulad (2,4,6) spe 22 2l
Oo BN sl die el sl e (S3) Al e b gsine gl Jgan
aall e (S3) Ll Gsine gy G (T1:T2) gl Ljlia (T3)(pmzmnil
ST I sl 38 & (0.48 mgkg™) e Lgime Ul
SV (5)Jsaadl b L) mitial) iy (T3) 26N 558l & (1.87mg.kg™ )
all e Al s3a (grine b Adlad) Auagel) Msall (gina EE S5ay a
e b ladl daadl e gl (gina b (gsine g L)) Jpean Laagl Laiy - Ll
Lo ae @i Mg (T1T2) gt Jae 23jlae (T3)opaadll 300 D lalas
sy A sl e I Wl Gl (Taalab ef alk, 2019)4d) Juas

Al gl 8 aial) e aaly aaal) Galiasdl
Gsine i) Jpmn Byl Zila) Alla oy 4 Lo (5)Jsanll il el
Djlia (T3) el (e G 558l die ~Uiad) aaal) e (S3) Al (ssine b
Lsine L) aoall o (S3) Ayl gime adi)) Gum (T1:T2) gl
& (4.09mg.kg™ ) ) (T1) sV opmatll 358 5 (0.65 mg.kg™') o
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Asall il cOlelaall G Aggime 3558 Baabi o) clld Jilae L(T3) 26 55l
il b Gl gsina pliny) o ) iy Bl apay By cAdliaall La gl
COleldil 4l sl dpala i g 4l pHe W)l 4l
i Al Qi) alare (& jeaiall 13gd S SN () ag ) cculls aliasa]
Op o) Jadl) 536 A e iy 5 (20166 ) @l clalial oo
Z el sl e A5 0da (sinae (& CSlaall daslly e ggll algally uasiill 306
30 lalae ppen (A Z Uyl e 5l o2 (sina (B (gsime gl Jpan

A(T3) Gl

(mg.kg™") zlall yaadl e S3A AN gina (B dpagugll Agally pcaail) Baa il :(5)ad) Jsaadl

Gl aaall (e aally dlebeal) e L5l gina 8 50
HS Incubation Time Mean
T1 T2 T3

Q 0.27 0.19 1.29* 0.58a
FAFe, 0.77 0.84 2.14* 1.25a
HAFe, 0.30 0.51 1.90* 0.90a
HX Fe, 0.57 0.61 2.14* 1.11a
Mean 0.48b 0.54b 1.87a

L.S.D s Factor A(T):0.339 Factor B(HS):0.932 A*B:0.678

Gl aall (e aally dlabeal) Bl sgine & il
Incubation Time

HS T1 T2 T3 Mean

Q 0.33 0.82 3.88* 1.68a
FAFe, 1.23 2.20* 3.99* 2.48a
HAFe, 0.38 0.84 4.20* 1.81a
HX Fe, 0.64 0.89 4.30* 1.94a
Mean 0.65b 1.19b 4.09a

L.S.D (s Factor A(T):0.8 Factor B(HS):0.924 A*B:1.601

Login dasina (9958 2929 a2 dily ST Capny cllavgidll Cica ff Sgae Cpaa (yitad Sl i)
%5 AN solua die Aysina Bgyd Jsag ¥
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el sl e Wl ginas 5l Guaat 35 G JaliyY) A8De (1) JSAN
Agaill 52d) 0p (R7=0.96) Tax dygine Lyl ABle a5 JSEN 138 (he gy
waall e LA (s5ina @il Cus @ADL BN sl e Walginay dg5ll Gaan]
<Al (Hama, 2007) gt so Al oda 38555 «Cpumatll 558 5ol o Lial)
clirall dalag dygmal) salad) Jlad 8 cpeasill saal V) el )L
G waall Jeds ge Asbally Ll pH da)y s P e @by (g maall
Ssa o fpaall saldl yaall Blg)l Gpb e GLsdll ddsan Gl J&G
(2007 ¢ Al ) cins

R?=0.96

4.5
4

% 35
£ -~
< 25 //
v 2 1.84
T 15 '
g 1 102

0.5 T’U,dz_‘

0

0 1 2 3 4 5 6 7

IncubationTime (week)

Ul saad) cpe Wlgiaag Ayl Cpuiaad Saa o A (1) Jei)

aall e Aggll sine 8 Ailadll dagell soll g 5l (2) JSA oy
Ly ADle asmy JSAN 138 e iy gyl Gaaatll ciln DA~ bl
Gaessell sl 5 2l panl e Ayl e o (RP= 0.93) Tax Gud 4l
@tj &) lexan Aa sl Slsall Adlia) ool wild ¢ ppamantil) I apen DA Adliadl)
3% 5 ¢ pnatl) 38 A5l ol gimadly Ajlhe 2Bl yaadl e Ayl g
e Adla) o) cbaY cus (Shehta,2019) 4l cilas Lo pe Al o3
e A€ 5 O 3 aaal) Aal) 50l )l L gl dlsall g Unslie sl

67



Al i) B i3 g paad) Ay ala A doa gagd) ) gall Aallad o Guaail) Baa

) Jeasi Lo e Lia Zagiall o (3815155 ¢ e 53] Cpind) (piaat Ayad PDla
050 e O Asasedl Slsall Ail) o Jsang 03 (Al-Barakat et al, 2018)
Al pualiall (e Aalial JEYT e Wlsines A5l Lygead 3l b ol

Al (o peal) (3585 Auhall 3 Aeadivsal) Dy sagd) Slsall (o AE ekl LS

dasandl Agall JUN il ey (Sars Apased) (ageally GSlasell e

< oSlasell < Laladll pmgandl ryoall djala 8 laydlh Cia e deadid)
Al (ases])

R2=0.93

Z etin
A
1 W/

O T T T 1
4 6 week

0 2
—¢—FA—l—HA HXIncubation time (week)

Available Fe (mg.kg 1)
L

Oaaatl) @b VA el paad) ce Al sgina g Alcaall dagagd) Balall £i Co A (2) S
530 DA el yaall (e dugyaall EDEN Gl ggine Lt (3) JSED Gy
320 3abk UL aaall e il o (gine pli)l Laadl dua guiandll
Agall ALY AlanV) dan Cua e SN Gl G A5Hlall saly L pucaanll
G (S2) Al e (ST) dgill (36 Baad pemaill 530 A 3ally Lasgl)
ol (2016¢ aall) 4l Jeasi Lo pe (38155 1aay .(S3) Al o laysn cuisis
o5l O LS waall dpals mid ) (s Al (A pssdlSH cilipaS A g i)
Olsl 3208y Cagylands o Jary Lysgill Gpuend b o sandl &l lisyS a5 3
(1999« cazill) clall apal) dals Ji 131 (Fe™)yaall JJ)(Fe™)gaaal
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Z P
S
//

Available Fe (mg.kg?)
w

Incubation time (week)

Omaadll 3aa JMA CM\ Laall e dougdall il ggiaa s (3) Jedd)

i3l e (S1)apill ssine & Apesied) dlsall dila) L5l (6)ad) Jsand) G
Jsaall 1380 e oy WAyl o3 Gaiaad o alul (2,4,6) spe 2x 2
s gl Jpemn il ALl (53 Lasael) Ssally Cppuianill 5 il Audys 2ic
Ol Ailaa (T3)gpanill 558 ve Ul @bl e (S1) Ll Ggine b
(0.16 0o Lsine Zlall Sl (e (S1) 4l sine aiiy)l Cun o(T1:T2)
A spal L (2.40mg.kg™) ) (T1) V) st 55 8 mg.kg™')
il Zldl Gl e Al eda giima B gsine gl 2say LDy L(T3)
wlal Al Al (FAZNg)  Adsll agesll Al
Oaanill 330 Ga Joliall Jadl) 56 dulp viey L (HAZNG,HXZNg) oileladlly
& gsme g ) Jpean Lag) #Uall i3l e A 038 (s5ina (o Aresagll Ssalls
a0 die Lpasell dsall CDlelie s B ZGdl Bl e Ll sgiae
(FAZN)) il @l (n sanl) dlalan ciisitis (T3) ppcanil
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(mg.kg™") zGall il e ((S1)aull g sina b drassgd) dlsally Cucanil) 3aa 43l 1(6)ad; Jgand)

2l gl e bl Alaleal) e Ayl ogiae 8 LSl

HS Incubation Time Mean
Tl T2 T3
Q) 0.18 0.21 2.13 0.84b
FAZn, 0.14 0.32 3.09* 1.18a
HAZn, 0.13 0.25 2.15* 0.85b
HX Zn, 0.20 0.24 2.23* 0.89b
Mean 0.16b 0.26b 2.40a

L.S.D (.05 Factor A(T):0.22 Factor B(HS):0.254 A*B:0.441

2Ll gl e bl Alaleal) 45 gina A il

Incubation Time
HS T1 T2 T3 Mean
Q 0.25 0.24 3.17 1.22b
FAZn, 0.28 1.43* 3.89* 1.86a
HAZn, 0.21 1.09*% 3.50% 1.60ab
HX Zn, 0.23 1.20* 3.67* 1.70a
Mean 0.24c 0.99b 3.56a*

L.S.D .05 Factor A(T)0343 Factor B(HS):O.396 A*B:0.687
Legin dugina (358 3gn5 p3e iy ST 4l oy cillans il Coa f 3500 (e (e sl

%5 AN (g5 e Aygine 338 sag 1

Apalls Gpumnill saa 50 Auhy 2ie(6) ad) Jsaadl 3 Loguall milall el LS

A e (S1) Al ssine b st i) Jpas Sl Ailn) aa Al
aiy) Cua (T1T2) ool Ljlie (T3)gpmnill (e QAN 550 v - Ll
a5 3 (0.24 m@.kg™) (e Lsine Ul Gl e (ST) sl gsine
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(T2) Gpmnill 520 s WS (T3) 4 s 3 (3.56 mg.kg™) I (T1)
S e Apll 036 (gsine B gsine gl dgay Jaads o (T1) Gpaaill 500 e
ijlie (HXZN)) GSlesells  (FAZN;) 3l (mgeall dleles il -l
el 3 (1.22 m@kg ™) e il gl e A5l (gima adiy) 3 caalall,
e (FAZn;, HXZn)) golelaall & (1.86, 1.7 mg.kg™) U dead (Q)
& Aaasigl) Nsally Grmnill 3ae o Jaliial) Jadll 585 A e iy - M)
Al e A5l ssina B goime gl 2sas Z Ul GBI e LAl b2 (g
e Gy 1 L (T2:T3) nantl) Jiae vie Fyasagl) sal) D lalaa asen (b 2 i)
Ll vie elijll dygmall 3ypall 3.4 ) 15 il il (Das et al, 2002)
S 4w s Askally Al Jolae b L0 dlill o lgakilae Gy Bl

-

» Ak

A5l e (S2)aul ssine (B el ANsall dilz) LG (7) ) Jsaad) o
Jsanll 138 e oy Aggll oda gaiasd e aulal (2,4,6) Hspe 2n Ll
gl Jsan clijl) dilin) are die Agesied) dsally uatl) sae il Al die
Gpanill (e LA gl de AU Gl e (S2) Al sgine b ssiee
Zhdl Gl e (S1) Al ssime ai)) Gia (T1:T2) gl 4,lag(T3)
(10.56mg.kg™ I (T1) V) cpmatll 558 5 (0.26 M@.kg™") (s Lisins
e Al oda (ssine b ssine gl dsmg Jaadl LS L (T3) 2N a0 3 ')
(HXZng) Slessel) dlalea 5 (FAZN)) Gl gill (npaall Alalea il o Ll clisl
o Aassgl) dsally Grmatll sae cpn Jalgiall Jaill 80 Al die s L aaLally L)lia
e Al s (B geire g ) Jpan Daag) AUl il e 45l o8 (s5ina
ol Gty (T3)omantl) 520 3 Arassgl) alsall D alae pren & 2l il
(Antoniadis ef 4] Juasi L as (384 15 ((FAZN)) dudlsdll a gaall dlalaal
Oo Bl pan 8 Adlall dsall V) el U Il gl ald, 2007)
Ll aiala salys adde Aygladl clylél)
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(mg.kg™") zlall dil e (S2)dul g gine b Lrassgd dsally Caanil) Saa il 1(7) a8y Jgand)
2l il e UL Alelaall ye Al ogine & 5

HS Incubation Time Mean
T1 T2 T3
Qo 0.24 0.30 10.06* 3.53c
FAZn, 0.32 0.37 11.14* 3.95a
HAZn, 0.25 0.27 10.34* 3.62¢C
HX Zng 0.22 0.26 10.70* 3.73b
Mean 0.26b 0.30b 10.56a

L.S.D g5 Factor A(T):0.094 Factor B(HS):0.109 A*B:0.188
Z il il e G5l Alalaall A5l g & il

Incubation Time
HS T1 T2 T3 Mean
Q 0.26 4.35*% 11.10* 5.24a
FAZn, 0.27 6.41* 12.34* 6.34a
HAZn, 0.34 5.04* 11.44* 5.61a
HX Zn, 0.27 5.53* 11.32* 5.71a
Mean 0.29c 5.34b 11.55a

L.S.D (.05 Factor A(T):1.502 Factor B(HS):1.743 A*B:3.003

Logiy dygina (308 agng a2e Jio STl Gy o il Cia f dgae (pann (yiiad Sl

%5 AN ssine die Aygine (o8 2sms 1
el o) el el Adlia) e Ao sed) Asally sl Bae 50 Ay e
vie Gl Gl e (S2) Al (ssine (A (gsine g i) Jgan (7)pd) Jsaad)
Oo (S2) Al ssina adiy) Cum (T1:T2) gl Ajlia (T3) sl 554
S (T1) AV Gematll 358 8 (0.29Mgkg™) e Lisina Ll i)
33 o (T2) Cpmsill sae cisin LS(T3) 4 550 3 (11.55mg.kg™)
Lali o) Caliaal) @lijll ae Apesagd) alsall ddla) il Aulps die (T1) sl
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530 O ol Jadll 30 Ay (o sy canlilly cDlaleal) G dasins 3558
Zhal Gl e Aol oda (sgine b Ciliad) iy gl dsally Gpaail
oide CDlebe gaen b Ul G e Ll sgine B gsine g i) Jpas
(T1) a0y Ll (T2:T3) gl

Sl e (S3)Aal) ssine b Apesied) Ml Aalia) 86 (8)ad) Jsaall
Jsanll 138 e peaiyy cAygill oda Guiast e aulad (2,4,6) spe 2n Ll
@sina g ) Jman 53l Alial (53 Daagell Asally Cpumaill 30 il A xie
jlie (T3)opmmnill e Z0EN 35l ve -Gl S5 e Aysll o34 (sgine b
(0.16 oo Lisine = liall i3l e (S3) Apill (s5ima pdiiy) Cum (T1:T2) (il
(T3) & sgall g (1mg.kg™) ) (T1) V) Gumsill 558 3 mg.kg™)
Alalee Ll Ul Gl (e 350l 038 (gsine B gine £l dpas Ladly LS
oo Al sine adyl dam (gAY COlbrally 15)lia (FAZNG) 3dlsil) (o senl
(0.53 mg.kg™ U Jead (Qp) Asladd) 3 (0.37 m@.kg ') (e i) il
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Mean 0.20c 0.43b 1.40a
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Effect of Planting Dates and NPK
Fertilization on Fruits and Oil Yield of
Coriander Crop

Dr. eng. Ezzat Basheer Khallouf

(*) Lecturer, Department of Field Crops, Faculty of Agriculture, Al-Baath
University

Abstract:

The research was carried out during the growing season (2022) on
coriander planted with the aim of studying the effect of planting
dates and NPK fertilization on some morphological indicators and
their effect on fruit and oil yield. Three treatments of planting dates
were applied (10 January, 10 February and 10 March) and five
treatments of Fertilization (0, 100, 125, 150 and 175 kg.ha‘l) and
their interactions were applied. The experiment was laid out using
completely randomized block design (RCBD) with three replicates
for each treatment.

Statistical analysis results showed significant effect of the
treatments of planting dates and NPK fertilization and their mutual
interactions on all studied traits. For planting dates treatments, the
10 February treatment excelled in average plant height, number of
main branches per plant, number of umbels per plant, fruit and oil
yield. Also 10 January treatment excelled in average 1000-fruits
and oil percentage.

As for the NPK fertilization treatments, the 150 kg.ha‘1 was
significantly superior in all the morphological and productivity
traits compared to the control. As for the interaction of the two
treatments together, the treatment (10 February x 150 kg. ha™) was
superior in the characteristic of fruit and essential oil yield (1316.36
kg. ha' and 11.41 liter. ha™ res.).

Keywords: Coriander, Planting dates, NPK, Fruit yield, Essential Oil.

86



Cigld 33e . 2023 ss 14 2l 45 alaal) ad) daaly dlas

Introduction and Literature Review dsaaall 4ujally dasial)
ikl @bl ge laals (Coriandrum sativum) Coriander Sl cils )
Lugdl sl e Sy « Apiaceae duedll Aiadl ol degall dgykaalls

2] Al el Ay ) ) diey caisil Lo (ylasal)
ald ial 5 ol e Essential 0il b gyle <y e 50 L (ggias
Oy ([2] Glall eiys e %2.6 A %0.3 (s dtans a1l Biiee dadlyy axka 4l
Lsnall cilaiiall liidey chlall TS 5yl HLE e Jleaind Zdal) ciliplail
Giad Cun gl myal Sl il byl ciidly canall Lile Bagas cdgyaalls
g el 5aliae Lalpd Hlbal) 580 <) dlliay o[3] culpns) 53 e Guly Sl
Jualadl e 5Sl @ls 32 [4] WyiSlls clphaill (e dppeaal) Lall @il
Old) saal) atlatia o el (llall A iy gudl Ge )il 8 degall oLy
& Aulie A Ghlie ada g3 Cun () Bl jalas aal 43585 (Jue )
Auald) A pal) Ay g caliale L[3] dwtilly AN hEay) Ghlie e dasall gl

[B] ollall 2l (e %2.6 ISy o5 <lida 28100 &y s o)l # iy Lualle
Al LSl e slsines Cu3ll Ay doaad) Al UL daglend) el s
sl Al Cagplally el G aasiadll Gl ShhlL ol 5 alay) JSE
el Glblee s de )yl a0 ga Jia cdae ) SOl ) i) o)) ausall Sl
S Ga grhall Jshgll danas Bhall 35 LS L[6] Al dglall 2365 (o)l
2o 5a ¢ salll Jhaa el e ga 1 g ils o)yl 2 Uy el sadaall Jalall
7] ailly Slasy)

ialy) dde))3l acse H0 Jsa (2008) gl b el [8] Al ol ekl
O ) il o e b 4lially Al Alnadl) L (i) o suslill il

87



Bn Sl Jgmanal Aty 3l g 4 el i) B NPK @S jall aniill g o) 31 201 ga i

Dhadl Op pn 45 ddlue e (5Y) 0S5 (SBI pd) (pilll 3l A3l
e il (Jll) e e B lely (golaal) ) e Bas el bl < AT
Slefagnd dle el Ll o 15 ddlue dicy (bl JE) o5l8) syabiadl 4l
Saall de )yl pe 43)laally %20 Aty

ve o b daedll Aluadll bl 48 dle el e Jsasl) 484 [9]
i A S OV oslS el A aiall culpd cuial o(Lalad) saliadl de)y3
o oalas) Julls dolal Lihal elais daluall saay & clilal) e 8 L
Ll LY “a 18 —15 Byl day Juadi dua e Lod dalusa) 308 Aaly)
Ria 33 b Lula) Lgien Tl 4l 50500 Jemndl g il 4Ll o [10] S
b 5yl Bypay (et Al Agyajll sl s Al g 81 aac s il g )
asmlisdl juaic Lpaal o [11] s cdalisadl sy 3 lgde Joaniall 4yl A1)
S (GhsY) saaall o saall Jiall gl Jin s clall gial) sall Sy A
(Llell) sl

rainy Bl V) el il Ja (2012) jeae G [12] ml <ok
Dedlly (smillls 5580 lils e (%50 Py0s) siusilly (%46 Lys) sV
gl sl G e oY) dpendl) Aleles (358 Apedl) ABLl el gl
e TlSa 4875 X 200) bee shugdlly g3V Alelaa (bt casg yaal) culilal
calall 3 Al chell sae dud )l g aae el gl laa 4 (s
Alia (68 o) Ly cdpand (50 20 LN xe Lylaally dyydil Alal) Adlally Cadayll 3
TOUSs LS 75 %200) ilalae G cnlllly Gllall ) dss Jdea 8 dysine (3 98
L lall we 1ladly Gsine e Y1 1508 Cun (7S .48 56.3 *x150) dkslas 5 (*

88



Cigld 33e . 2023 ss 14 2l 45 alaal) ad) daaly dlas

0) 53V dantll (g Adliie lygie 50 Jsa (2013) ol 3 [13] ol cuy
Clile o gyl Sl cils dalyl s e (Y Ka 381205 80 40
Moy bl play) Glaa 51 HUSs 48 80 dendll Alalie (o8 cdilide Lel))
Slo TToSa L3S 6155 Tls Lgsh 8.1 caun 41.6) dpall Al gyl ¢4V
e .38353.3 Pl g 8 7 an34.7) asand (50 LAl ae A3l ()

Giliall alana 8 e JadV) & slandl G pus 50 ddlsdl) culSs o s e
gyl

gsanlly NPK Soall sl 580 Jsa (2011) xigd) 8 [14] ol el
L (msall Zaasll (g0 %75 phasial o Sl il Lalily sai (A Lagin Jelills
7.5) sl sland) e %25 e (VLS 48 25:12.5:12.5) NPK sleudl (1
Slendl 3 ey cpand G50 LI ae A5l Ay Ale e @ia (Vs Lok
oanll il e Ay Ale Juadl U saje (YSa L3S 100: 50:50)
(TS b 10) saske

:Research justification &gl &)

Ay b dagall Lkl Jaalaall 2208 5yl bl Apalai@y) daadU Tk
Lalil) 30l (e AV OIS dplaally AL Jualad) a8 L gl Wila 8 allexind
G ) ppall V) aesall 8 de 3l de ) Gia o) s ¢ dalad) aag
e corball Jshaglls lall culayy Laliy cAalaiall 8 5250l dysall Cagplall oaaad
Al Aal) (e gabai@y) 2lall st e NPK CSall sl il sa0 glas
@poall il ga b SLlSE @iss ) A6l cliaadl Y6i e 43,80 Ayl

el

89



Bn Sl Jgmanal Aty 3l g 4 el i) B NPK @S jall aniill g o) 31 201 ga i

Giligine die Ao )3l delse 5Bl Chnd 3yl il dlatial i da) Gisn Ua (e

leslSails Aunslshysall clivall Gany Ao Toldie) NPK S jall dpaudlll (pe dilis

i) (salend) (g ginnally Jumd) de )3 2o pe ppaail Agills Ayl Al e
Materials and Methods 48k g cuaall 3lga

:Plant material 4l satad) -1

syl e Jgasll &5 3l cCoriandrum sativum 3,80 <l e duhall s

s saall gl g

:Research site ) 1,85 adga -2

Cay b Al pleaill galy dilaie 3 (2022) ebl awsall DA a2

s ladl Jare 3 (1) 250 o (I S1EY) Bhlie Gan s ¢ ooal) (asa

e 1135.1
Ao )y30 Ailaia (b & Al Ailaaly Al pailadl) o(1) el
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63.5 12.12 19.62 e 856.33

(5palil) Allaia aliayl Aaaa — Lsadl sba ¥ At tsaall

90



Cigld 33e . 2023 ss 14 2l 45 alaal) ad) daaly dlas

:Studied treatments duwg aal) cdlaleal) -3
10 ¢ Ll 10 ¢ SB oglS 10 1 vese EDE 1)) 3) Lelga -A
Ol el e Vi dapl a8 NPK oSl s -B
5 150 125 <100 0) : Y1 3y wand (50 LS 3535 g (20:20:20)
(JSa [5S 175
a IV @ slae e opindy o daialie dysllaall A dila) cad s
il chsll S Ay v Al e 6-3 sk clall i) dsge
J14 512] ¢s dupaill il ol Gyl e %10 ) sedan
:Planting method 4s,3 4, -4
Slo Ol Sl oselaie opfadld 3d5 DA e Aol )] jaaad
o Ly lhandidh any o 2x2 alagly Sle 1) )V Chend 5 s 30 Gae
e iivhy 22 cleWadll Gu Alas Bty pl Gapm oSlaadl Gu 3a Cljes
Cieyh Cua ddlelaa JS1 C)y Ko AN Gy @y CSladl e Ay jad) e llall
Ol i e gAY 8yl Gn w30 Ailuary (a2 Gamy sall Al LA
@f s IS (A O Jaars Al Lgladll Slaadly Sl G a 40 dilaay
ddac Bl pe Hga IS A Gl djy e 673 Jshay Gl 4l dlsjey cbilall
sall Gl bl dals s (o ey LY oel Ay s (B3l
Al maaill Gldle Hseds die Jaud)l jshudl e clilall Gaas @il
Agsllad) cyasall clalss bl 5-4 saal Ll Cabing lil e cae)d
:Investigated traits duwg sall wlill -5
A S e (RS )% IS gl sl e clils 10 @l

1Al Glaall Ay Cudiy Adilgdic 3)gang g jaall COLalaall

91



8 3SN J guanal Ay 311 g A pail) Aad) 3 NPK @S all saaill g de) 311 el ga il

() Sl i) =

(Ml g d) clall 8 Al g i) s -

(Tl pd) clal) b dpasl gl e -

(8) v ) s =

("7 tSa L 48) dal Al -

Water AWl julaiil) dleey Lkl il (adlasial &5 :(%) Dbkl call s -
Aoyl S dylaally dnhll clilall pae 4 Clevenger e distillation
AT e dgadaally Adlall 5)58)) Hld e £100 iy Cus cCanl daals (8
& 280 Bha dapy o Cimiagy ¢ kil Glea Alaa (8 ki) el e
sl il s Glua &8 2 el GO 0 (S e el 2yl
OWEE100 A (de) il paa = (ohaall 3l % :[15] Aislas e

:[15] ce At Aobed) e asbun &3 1(1lS L) Ll ol Jpmna -

100 /(< ana X Al ddall) =(",USa . i) Cull Jpeane

oo Al aaleall 38y Jpanall Sa o Cues rgalai@y) Gl e —
:[16]
A sy @Y QRIS — (1 e ey Cladiall dad = (1 e sy GAlall dAA
(1- s
100 * (zluy) Gadlss [ mall Jila) =(%) @aba@Y) clill 5

Experimental design and  Slaay) Juailly 4al) 403 aaai—6
:statistical analysis

Randomized 4Ll dgledall cleladll aaad (38 4diall dpndll o

o Alilae S0 @) S A3 @y ((RCBD) Completely Block Design

GenStat lasy!) Jidaill galiy alasiuly ililall Jidad 85 chass el cSlalaal

92



Cigla 33

2023 ale 14 2l 45 Alyal) ) daaly dlas

%1 5 %5 dsiea gouue ic (LSD) (Ssira 3 d.“j ?‘é wlual Release 20

M))M\ 'Ec-bﬂ‘ t}i EETEN

Results and Discussion 4.&élially gt

:Plant height <) g s, Yl
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Synthesis, Characterization And
Antibacterial Activity Of Nano-Aluminum
Oxide

Qamar Zammar*, Dr Mahmoud Aamer?, Dr Naseem
Alali®

Abstract

In this study, Nano aluminum oxide was prepared by chemical
precipitation method using aluminum chloride and sodium hydroxide as
precursors and it was also prepared by sol/jel method using aluminum
chloride, citric acid and ammonia solution as precursors.

The synthesized aluminum oxide nanoparticles were characterized by the
following  microscopic  analysis methods:  Scanning  Electron
Microscope SEM, Atomic Force Microscope AFM and the average
particles size was found to be in the Nanoscale, it were also characterized
by elemental analysis using Scanning Electron Microscopy With Energy
Dispersive X-ray Spectroscopy SEM-EDAX MAP. The synthesized
aluminum oxide nanoparticles were characterized by each of the following
spectroscopic methods: FT-IR spectrum , X-ray diffraction and the
average. crystallite size was found to be 25nm by X-ray diffraction, the
particles were also measured using dynamic light scattering spectroscopy
DLS-Zeta Potential.

The biological activity of the resulting oxides was studied on two types of
common and clinically pathogenic bacteria E.Coli and Staphylococcus
aureus. It was found that the aluminum oxide nanoparticles which
prepared by the chemical precipitation method had moderate inhibition
activity towards the growth of both bacteria compared to the reference
material, gentamicin.

Keywords: Aluminum oxide, particles size, crystalle size, roughness,
antibacterial activity
! Physical chemistry MS student, Faculty of science, Al-baath university.

2 Associate professor, Faculty of science, Al-Baath university.

3 Teacher at Higher Institute For Applied Sciences And Technology.
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Glaaxie J3 24l syl Glawall o B (S b il jgall ola
Bel ol aaall L Glusyy clalaayl qlel 3 ddiie gl

(15) ISl o LS (33.29nm) Ly g5l 4l (a8 Cilapunl

SEM MAG: 500 x Det BSE -
SM:RESOLUTION 50 pm

SEMHV. 30.00 k¢ ‘#rab Eurogean University S8

dabiae Al xeAlumina, 1S A peaall seall 1(14) JRN)
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| Awerage particle size (33 29nm )
4.0 -
3.5 ]
3.0
z.5
E
= 2.0
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a5
a.Q
10 Z0 30 40 540 &0
P article size (nm}

lasae AV Alumina, 28V Sl slaa (o) Sl 25l 1(15) JLal

: da/d sl 48y 5k Spanall ciliall SEM gralal) g SN jgaall g 4.4

:Aluminas 2SS Ljead) jeall v/
(16) JSall & dsagddl SEM muldl s3SI jenall sa (i
Adlide ol vie aaag Ay JSE 0o Aluminas asY) mha Laglsse
oo le sV 4y of Ladl 2l gea 35 2um, 200nm, 100nm
(aggregates)ulas & le[7] e Glawa (o (COUESH)Slaans
LB gl 4l o Clowall 3 sl aaall b Clasy

(17) =&l s Ls (11.67nm)
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(aggregates)uths Ui o [7] swa cloma oo (SO heesd
OV dei ) Glapall any AlUMiNGg ansY) e Cails (IR gas
el aaall langie Glusyy (Spongy structure) duaiin) 4 GId muad

(19) JSa 3 LS (8.51nm) Ly sl 4 3 ilaguunl) 13¢]
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Average particles size (& .51)

~
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z 4 (] a8 10 1z 14 16

FParticle size (nm}

Laaxe AV Aluminag SY) clia das¥ (5,) Sl 7wl 1(19) Jsal)
& ) Apeadl Al sl agialV) ausl jucaas Fihh (4) Jsaad) cay
L)) Lealaaly Lgle Jpemall

nmnall o ssial¥) aSh il alaal s 2 el JSEY1 (4) Jsaal

Sl |
sl ol il | e g | S
) (nm)
EMT KPS
Alumina, 80
B e
G S Aas
Alumina, v il e 17
3%
Al :
Alumina; iyl 3, 44.89
&Mi KPS
Alumina, 33.29
plaite
Aluminas Ll 11.67
: da/ds-d .
Aluminag doaand LUas 8.51

129



Ao ol gl Alillad Al 39 (o 63U gialY) Ml L gig paudans

[8] LSl 3m dnyo Sl anall anal) (bl Gl Jsaad) A e Sl
9] lilitiay spaadl Al iy renall JSH iy gyl B 3

:Alumina, 1usSU AFM 4,1 568l jeaa jsa 4.5

Oe Alumina, awsiU a)all dandl ddhe pla (21) 5 (20) Sl sl @

Fagday ¢ W)ly uplia
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st Apiall Jagia of (i ) Ade gala Ay il (5) snd)
EDlalaas (50.80M) (goly  Apdall a3l Jaeay (39.5nm)
:(131nm) 5 (195nm) .aall

Aluminay asialy) 2l mlass 4l sala 1(5) Jsaal

S, Sp Sq S
(Reduced (Reduced (Root mean ° biall /Al
(roughness average)
valley depth) | summit height) square)
131nm 195nm 50.8nm 39.5nm Alumina,
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:Alumina, yusil SEM-EDAX MAP g jainll (uladl) il 4.6

Ay daniy Al asaialY) jeaie 35as AlUMinay 3S (gyaiall Sl oy @

el ad) JEDU ilse 13y ALO; asial) 2l 4 4 55.24%
[11] (1.5KeV)

JEDU Gilse 138y 44.76% 455 Apsty GemnsY) peaic dpa; Ll cun o

Y 138 Ay 8 Gl gl aag Yy (0.5KeV) [11] dndll Jylaall

Element Weight %
0 44.76

Al 55.24

100.00

i S _
T L L L D e A O T O I
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18 kel

Aluminag 283 (5 puaiall Qs il :(23) Jl)
:Alumina, 1SS XRD 4iwd) 48 z)d) i 4.7
Cins XRD dgipaadl 2t 2 adl ddandsy Aluminay 2uSY1 sl Ay 5 @
& «Cokay=1.78897A lays dsse Jshn LU (o 2l dlauls diall
:[24] K 6 WS Jabdd) e sl
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Counts

QAL203

1500 —

1000 —

(

.
N il e B L, "{| ‘.II
0 011 | 1

\‘.
Wlﬁ“r

|
i Mﬁﬂ,mjﬁf"irﬁfg el

Position [*2Theta] (Cobalt (Co))

Alumina, 3-S50 L) 281 ) el bbiar(24) JSa)

Aora ye iUy o e Al A A 7)) Jalade il (6) Jsaad

info peak [1] [2] [3] [4]
20 [deg] 32.279540 37.289840 53.618530 66.996300
0 [deg] 16.13977 18.64492 26.809265 33.49815
0 [Rad] 0.2815 0.3252 0.4676 0.5843
cos O 0.999987 0.999983 0.999966 0.999948
Intensity [%] 5.07 100.00 86.32 32.52
Height [cts] 88.004170 1735.52300 1498.17400 564.312000
FWHM left [deg] 0.720000 0.360000 0.360000 0.360000
FWHM left [Rad] 0.01257 0.006285 0.006285 0.006285
dha [A]
for Alumina, 3.21786 2.79793 1.98329 1.62074
dha [A]
from
(96-230-0376)a 3.48061 2.80439 1.98300 1.60165
(96-110-1169),412
HkI (Miller indices) 012 022 004 116
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Clad @ Bala aed apfs Adpang AL add Hsels Goldl Jaladdll (e LD @
Wl v e
-(32.279540/37.289840/53.618530766.996300)

i baul A & 20 AV Glehkad Gl Jsaad) ey
& Lladle 2y ) ) 23V 2 4y (COUNt) ANy (§ by Agsh)asial)
5 Aad I Al 323l o intensity[%] 5 AsG S 4 20 Ay S
Adluall dpy s 4ad JS ¢ iyl Height(cts) 5 2ad S caaliva (saye FWHM
< he s hKl g 33 @l sl o L

Glua & (nd = 2d sinB) Bragg's law asall ¢y (sl o slaeYL @
Lbie b splall sad SV dapV) aedll 3500 Gl Ga L Al
asriall) 2l S al dmapall i) pa syaUall il adlge 43)laes XRD
G dilie Wl aags (96-110-1169) 5 (96-230-0376) il
il S aatll dlee ol Clpil) dsmgl Tkt adlly Cails COUA) aa
@5kl AUl (53 asnnal¥) 2 Gavle [4] 5 [1] o) of sy ol
Adaill (63 agial¥) ausY yavile [3] 5 [2] oiadlly (Hexagonal) o)
.(Cubic) Sl ()Ll

2SO (sl aaally Appeaiall LAY aany Aol AGEN Culd Glual e

1AY) QB aadius Alumina,
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o gl A8 5 5 sh aldas S

Sl (gyslal) sl el g5l Sl
sk (Cubic) (Hexagonal)

\ a=b #c

a=b=c
e sladll a=B=90"/ y=120°
A o= B=y=90

o

Aal) aas
iy yeainl)
(Volume V= a’ V=0.866a’c

of the unit

cell)

sl 1 h*2+k* + 17
———— 1 4 (R +hk+ k2\ I?
(Crystal d a 2 3\T e )tz

dz 3 a?

lattice

constants)

PEN|
sl 0.9A

scherrer equation Gl adleD =
( g ) SR B cosO

(crystal

size)

11

Ohg Apshll st (e d8lall oy bkl Sl (18 a8 (et a5t @
Aludl Bl & (R asdll (el IS dal e) Alumina, awsSU
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Apslll Al g ad o Jeanit ulaully xSal) gysll) pUaill 53]l
LA aas Clas GBle 8 4 L) AEN Gl ol gl & ey @D,C
WAl alaal e deassd ulaully oSl sl Hlall Vo3 pail)

A L) 2029 dase Joba Bl sy st hualy (Aaslill )y olll 4yl

il 2V z )yl Jalada b Al ol Caaiie (ape ady jiesililly 5y

Slo duanid ) nd sl ADle & /6/ Jsll 4 COSO 5 B[FWHM]

:(8) sl B Asiamge oo WS pilull

:Aluminag 1S 4 il e glaall a(8) Jsanll

Ll
Gkl

Cila sleal)
Sl

Sl (sl alal) el g5l QUi
(Cubic) (Hexagonal)
a=b #c
a=b=c
o= B=90"/ y=120°
a= B= y=90

(Volume of the

unit ceII)

V= 495.5897(A)

V=199.9155(A)°

Aslll Al s
(Crystal lattice

constants)

a=b=c=7.9136A

a=b=4.5674A
c=11.066A

sl sl

(crystal size)

D = 22.41615nm
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Ad) b dad (8l 0 Al e dpranall Gl (8 5o sasal)
[13]cbin¥) adlse & Adlaial) dleall Y i) 138 3525

O @) aaall e Ji XRD ,lia) e 4gle Ulias 3 aaal) of LDy @
Ggally cilaleal) Sliey) e 3L SEM ) oY [14] SEM jlaal
iad & XRD lidl (e 23l deill Laiy din 5f 3ilec dad a5 45k
Lyl

DLS- _Sualiall g guall ciids 4 dlas daulsy Alumina, susy) Judas 4.8

:Zeta potential

e By 8 U35 2% o385 Aluminay asia¥) 0l e Glae jumsi 5 @
Aol 24 5 Asall (358 715Vl il Slea & Ll gl 5

5ol 322 Yy a5 1(25) <l
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£35 O Cun (gl agialVl 2l ¢35 aaan il w5 DLS 4 plasiily e
r (pAI=1) saaidl casll ja5es (150-2500mM) cpn Glasall aaa
- gzl Lﬁdléi sl 693"“5\1“ J:\MSi Oi Ny Jaag saalg z\_plai id ek

.[15] Monodisperse Particles

LS (ra (pesl olad Aluminay auasSU daglend) 4dladl) A il .4.9

:Agar Well Diffusion Method &%) jia 48, )b alaiinly

(S0Hg/ml) 5 (100pg/ml) (S5 Alumina, syl oo olise sead
Cude aladinly (100mg/ml) 38 5lk (GE) (esalita) durayall salddl (0 Aise
iauly Ay Gkl Jily Glel) Gy (DMSO)  anSgils Jise Al
) Aglay) Aagim gad o(8MM) sa Wyl (s Galitidl (e ililshand
a5 (Escherichia Coli) sl duls dadiya 5 (Staphylococcus Aureus)
.36.5-37°C (gsall Lol 5 ))a Ay die Aol 36 524l (sl
o Cne s olad) AlUMINa, 20O A sl Agdledl) lial il (9) Jsaadl G

gpal) Calall e e gt e aball Ay ol msa LS
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Aluminas 23U s ol o) Glladll LA 2305 1(9) J sanl)

lilie L3
= el e LS g5
(mm)
8 100ugr/ml
Alumina,
16 50ugr/ml
I
Gentamicine | >taPhylococcus
* 100mar/m! aureus
(il (gsan 2la) i
el Al Anlag
Ceftriaxone
17 /
(cla g 3la)
15 100ugr/mi
Alumina,
18 50ugr/ml
Gentamicine )
35 100mgr/ml \13.,(‘32?-‘14an
(Sl (gsan 2La) ol oAl A
Meropenem
27 /
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1S (sai a2e Alla) Lyin 3hle 3say (E.Coli) bl 4wl 5 (aureus

Aol 5y Alumina wuSOU of gl ¢/8) Jsaally munse 58 LS Aluminay

Opeapaliinl) A pall 53Lally A5yl (yfiaginadl SIS gai oladl Aansia

ralalng) L5

Ayl LesSl ol Ay gl apsal¥) Sl jumat e
s iyl B o5l aan @) Glaa (o Jpanll 2y Ja/d sl
Ayl jral (g5l aaa @b Glaa o Jgeanll gobiia Ul 7 bt
-dafd sl
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Caaile A1 Gl e Jangll pH deg il a0 Y 4l 22Dl
Glesanall Gabaia¥) Glai el iy dpand) 2l o)l
coslSl Byl Ay bl Bpallall ik o)
e Al muldl S9SN el s P e 3O G e
A Sl ) pasdl el 1aadl Loafy S Joa ilapesn)
paalls oreaall JSEl sty daseadl dapd Baly 5 oS Bha
Gilarn mhao 23588 Jaugie O W 38l jene ypa DS e (pis @

.l 4 o Alumina, ausY)

oo Sa sy T Aluming, awsSU gpaial)l Jiaill m ciy e
i gl

anall Aluminay 20V o Al 42380 7 1) il DA e (i @
@l sl cplaas 3hy sl ASbesSl Cuuil) A8k
A (ol anall haugia Glua &y (Cubic) iy (Hexagonal)
Ulas 3wl asall oo Qi say 25nM Ly sl 4l (s
gl (s SN jeadll Hsa e 4o

Saelinall ¢ guall i daulsy AluMing, 2uSY) Jdas DA (e (pi @
2l gy Dhiall ela) 8 L e gl e Ay alal Slasall o
L) salal o syl

2uSY) 13gd of Aluminay 2SO A glgnd) Aladll Ay b5 Ciy @
Lajaally ALl LIS (e (et sad olad) dlawgie laui dled

L
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:aluagill .6
gl Gl Jie @Al it Gl psnial¥) wll juaaty agi @
Gb ae Lhlies Lagdall lellads 4500l lpailad dulyng 4304540,
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el Jie Al didat Gyl ool agial) asl duby as e
TEM S5l s SN
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