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ABSTRACT

A field experiment was conduct at the Field Crops Department
College of Agricultural Engineering Sciences University of Baghdad
during 2019-2020 and 2020-2021 Winter seasons. The objective of the
experiment was study the effect of spraying nitrogen with levels (2500,5000
and 7500 mg N.I"Y) as a main plots and number of cutting (uncut, cut once
and cut twice) as a secondary plots on grain yield and their components of
barley (var. Iba 99).

RCBD with split-plot arrangement was conduct with four
replications. Addition of spraying nitrogen fertilizer (7500 mg N.I"!) was
significant in number of spike (604.8 and 608.5) spike.m-2, number of
grain per spikes (52.28 and 52.44) grain.spike?, weight of 1000 grains
(37.18 and 37.75) mg and percentage of protein in grains (12.75 and
13.30)% for both season, respectively, and grain yield (4.04t.ha?) during
the first seasons only. Uncut treatment was superior in number of spike
(566.6 and 578.9) spike.m> number of grain per spikes (52.38 and 52.16)
grain.spike® and grain yield (4.02 and 4.36) tha' for both seasons,
respectively, and weight of 1000 grains (35.83 gm) in the first season.
There was significant interaction between spraying nitrogen fertilizer
levels and number of cutting that cased a significant increase in number of
spike for both seasons, respectively, and grain yield and in the first season
only. Therefore, we recommend spraying nitrogen (7500 mg N.I'!) on
barley without cutting the crop that gave high mean for grain yield

! College of Agricultural Engineering Sciences, University of Baghdad, Baghdad, Iraq
Received: Jun. /2022.
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ABSTRACT

A field experiment was conduct at the Field Crops Department-College of
Agricultural Engineering Sciences University of Baghdad/Abu-Ghriab during 2019-
2020 and 2020-2021 seasons. The objective of the experiment was study the effect of
spraying nitrogen with levels (2500, 5000 and 7500 mg N. 1Y) as a main plots and
number of cutting (uncut, cut once and cut twice) as a secondary plots on quality of
green forage of barley (var. IBA 99).

RCBD with split-plot arrangement was conduct with four replications.
Addition of spraying nitrogen fertilizer (7500 mg N. I'1) was significant in plant
height (108.70 and 111.12) cm, number of tillers (638.9 and 642.6) tiller.m?, number
of leaves per stem (7.79 and 7.73) leaf. Stem?, flag leaf area (23.78 and 23.83) cm?,
green forage yield (16.12 and 17.58) ton.ha* and straw yield (7.91 and 8.22) t.ha™, for
both seasons, respectively, and percentage of protein in green forage (14.80)%
during the first seasons only. Uncut treatment was superior in plant height (106.45
and 108.53) cm, number of tillers (612.3 and 622.7) tiller.m, number of leaves per
stem (7.62 and 7.60) leaf. stem™, flag leaf area (21.69 and 22.49) cm? and straw yield
(7.03 and 7.73) t. ha! for both seasons, respectively, while cutting the crop twice
caused significant increase in percentage of dry matter in forage (19.94 and 20.66)%b,
green forage yield (17.79 and 18.76) ton. ha, dry matter yield (3.56 , 3.92) ton. ha
and protein yield in green forage (0.51 and 0.56) ton. ha' for both seasons,
respectively, and cutting the crop once caused significant increase in percentage of
protein in green forage (14.42)% in the second season only. There was significant
interaction between spraying nitrogen fertilizer levels and number of cutting that
cased a significant increase in number of tillers for both seasons, respectively, and
forage yield and in the first season only. Therefore, we recommend spraying nitrogen
(7500 mg N. I'Y) on barley with cutting the crop twice that gave high mean for forage
yield and protein yield in green forage.
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ABSTRACT

A field experiment was couducted in clay loam soil with three replicates and
under RCBD design to figure out the effect of biofertilizer and yeast adding method
on the availability of phosphorus, growth and yield of onion. The results showed
that the adding of mycorrinzal fertilizer increased the phosphorus availability in soil
, green mass and total yield (5.493 mg kg, 0.292%, 0.473% and 5.862 mcg h?)
comparing with the other treatments which gave (4.261 mg kg™, 0.348%, 0.226%
and 4.995 mcg h?).

The interaction between in mycorrinzal fertilizers and yeast the excellence of
the yeast treatment (soil Treatment) on the phosphorus concentration in soil /green
mass and total yield (5.118 mg kg, 0.488% , 0.308% and 5.836 mcg h't) comparing
with the foliar upplication of yeast (4.840 mg kg™, 0.436% , 0-.272% and 5.439
mcgh?).

* Part of M. Sc. Thesis of the first author
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Sample Name = Citronellal (0.1 %) Injection Volume =

1uL
Tem Injector =290 C

Tem Detector (FID)=330C

Column Oven (ZB-1 )= 100 -300 C(10C/MIN)

pressure= 100kpa

25 @ de 98 Ol

Sample Information

Chromatogram C:\GCsolution\Data\Project1\Datall 4185.gcd - Channel 1

Intensity
200000
150000
100000
50000
0 el ™\ ¥ e A=
T T T T T
0 10
min
Peak Table - Channel 1
Peak# [Ret.Timel Area Area% | Height Name
1] 10.911 52545 | 100.00 | 65899
Total 52545 1 100.00 | 65899

.Citronellol CS}L ;S3ls i ixlusy oYl o3y bl gt 11 IS8
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Sample Information
Sample Name = Geraniol ( 0.1 %)
Injection Volume = 1 uL
Tem Injector =290 C
Tem Detector (FID)=330C
Column Oven (ZB-1 )= 100-300C (10 C/MIN)
pressure= 100kpa

Chromatogram C:\GCsolution\Sample\Data1L4182.gcd - Channel 1

Intensity
20000000
15000000 =
10000000
5000000
0= | | | I | | AR I | I I
1 2 3 4 5 6 7 8 9 10 11
min
Peak Table -
Channel 1
Peak# [Ret.Time] Area Area% | Height Name
1 9419 95610 100.00] 38914
Total 95610 100.00| 38914

.Geraniol CSb ;SHlg Lo dlusg Jlw ¥l oy bl sl 2 S8
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. Sample Information
Sample Name = Linalool 0.1 % P

Injection Volume = 1 uL

Tem Injector =290 C

Tem Detector ( FID) = 330 C

Column Oven (ZB-1)=100C-300C(10C/MIN)

pressure= 100kpa

Intensit Chromatogram C:\GCsolution\Data\Project1\DatalL4181.gcd - Channel 1
ntensi
50000

6.551

min

Peak Table - Channel 1

Peak# |Ret.Time Area Area% | Height [Height% Name
1 6.551 6118] 100.00 | 3018 [100.0000
Total 6118] 100.00 | 3018 [100.0000

Linalool <S4 Sy dep-1 il jlawm1 iy bl soedt 13 IS8
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Sample Information
Sample Name =1
Injection Volume =1uL
Tem Injector = 295 C
Tem Detector ( FID) = 330C
Column Oven (ZB-1)=100-250c (8c/min)
pressure= 100kpa

Chromatogram C:\GCsolution\Sample\Data1L4198.gcd - Channel 1

Intensity
2500000

2.104

2000000

1500000—

6.547

1000000

1 2 3 4 5 6 7 8 9 10 11 12 13
min

Peak Table - Channel 1
Peak# [Ret.Time Area Area% [ Height Name
1 2.104 1325647412 [98.65899 (81457899
5.125 545699 0.0547 | 121458
3 5.415 301258 0.0325 | 83658
4 6.547 4325647 0.2455 | 1214589
5 7.125 745897 0.0145 | 165248
6 7.658 902547 0.0785 | 254789
7
8

8.458 1125647 0.0547 | 236589

9.295 1325647 0.1125 | 412548
9 10.125 1124588 0.0658 | 336589
10 10.325 1245899 0.1341 | 525647
11 11.589 1021458 0.0589 | 284258
12 12.325 1245897 0.1145 | 332569

Total 1395525478 100.0000]83564589

<L Linalooly Geranioly Citronellal cSp o JS$ o3-(GC) 3185y S W jlgs Joloud! mits 14 s
sl o lg sl oW L1 095 g Jo1 sladt usge Blalas O 1l dlstas ity o oY 3 aall LY Lkl gl
HIM1B1 (ol d dlelne) baid il
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Sample Information
Sample Name =8
Injection Volume =1uL
Tem Injector = 295 C
Tem Detector ( FID) = 330C
Column Oven (ZB-1)=100-250c (8c/min)
pressure= 100kpa

Chromatogram C:\GCsolution\Sample\Data1L4196.gcd - Channel 1

Intensity
5000000 _
] g
4000000
3000000
2000000
] i _
1000000 = w % 5 308
| W

1 2 3 4 5 6 7 8 9 10 11 12
min

Peak Table - Channel 1

Peak# |Ret.Time Area Area% | Height Name
1 2.105 | 1254789652| 97.12548/91254789
5.147 3365897| 0.1256] 732569
3 6.658 22145896 1.0254| 3658974
4 7.125 525469 0.0325] 174895
5 7.785 721458 0.0458] 265897
6 8.589 801254 0.0579| 235247
7 9.325 1325478 0.1125] 365897
8 10.214 1214589| 0.0641| 312589
9 10.854 1325695 0.1325] 436589
10 11.214 1214588| 0.0365| 274859
11 12.325 1025897| 0.0785| 265897
Total 1288500659 | 100.0000/96589755

oL Linalooly GeraniolsCitronellal cSy 1+ JS o1 (GC) d1 gy S 51 et Jooudl it 15 S
Syl Jalsuins g 1Sl 7 Blooly W1 sladt usge dhalme SO Jo-1udl atme iy SCo w-Y 8 jlaadl LA el o
H2M2B3 sl
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23.37 14.97 31.78 *1 Ol
30.09 21.22 38.76 *2
11.3 29.93 21.42 38.29 *3
33.19 22.9 42.01 1 S
33.02 23.06 41.72 2
12.1 29.63 22.9 42.15 3
32.60 24.65 40.6 1 Ol
36.82 25.12 46.51 2
12.5 36.89 25.79 46.19 3
34.51 27.86 46.94 1 398
9 22.63 14.01 30.6 2
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B4 (ogdl 38 s9dxr By palivins o Alolas B2 (oW1 Jordl) (W) a3l Gy )1 dslas 0 IS
Welas Lyno Wgio Gl fg JIsd) 1o oo 5167 5 oo 51.92 iy 31 S sy Bl 0 IS Jobao ol
i .o 96.6 IS 31 (Ol G BB Blp¥l Biy e ol el gk B2 ¥l Josdll aalg 50
Ol § S By sue Ao o ST Yikmo o Lghomnty A2AEI Leiyshl Blyg) jalsuind b1 Aholas 35
384.8 @k 31 BLpd Burly Ch I ol Bjgy (S JgplSl s Bl BlygYl sy dBygll ALy
I o o 54670k 104.3 cgfall Glys¥1 oo 1~ 100 its 11.04% 43 58.23 (i

shaal) DL (gpldly (piad god) Dl o § Ay DIty 1sSllly sladl deslge 1B 12 Jgur

O Jame | Oyl Jume | BeLl | IS Bt ot | Bbes Jias | Blg¥isue Jdae | Ol iy Shalall
Gl | B | ekl | i) Sl e | B | Sl 3 IS0 (+)
Pobes | au | skl 1,100 @ a3) (€30
I_QL.".' P“'

481.4 91.2 44.67 9.14 46.67 370 50.32 H1
550.4 96.9 49.50 10.04 48.76 357.1 51.62 H2
174 0.51 0.95 0.76 1.23 9.8 1.14 LSDO0.05%
492.2 89.9 39.33 8.79 43.97 352.8 48.27 M1
539.6 98.2 54.83 10.39 51.46 374.3 53.67 M2
12.4 0.24 0.69 0.24 0.97 2.8 1.62 LSDO0.05%
462.2 84.6 39.25 7.12 33.79 332.1 49.47 Bl
547.3 96.6 48.75 9.50 46.54 362.1 51.92 B2
541.8 104.3 54.67 11.04 58.23 384.8 50.83 B3
541.8 90.6 45.67 10.69 52.29 375.3 51.67 B4
15.8 0.29 1.09 0.34 1.18 4.8 0.62 LSD0.05%

sl b= BL 130l ol Bliol= M2 131,500 w8 Lot 0ga= M1 gLl slaadt s go= H2 Jo¥1 saadt wsge = H1
(Pl B sl S (albuias )= BA Lrigy sl Sy albuis = B3 oW1 Judll janl> )= B2 (aledll dlalas) fadll
Gyldrly G padl godl Slie jam G dgdl Sy 15800y Sladl wslge oy S S pib— 2
H sladt asise cube Wl J1adl llalas cule g 392 81 3979 aks J) B ger gl pds
gty Ayl A-Llly Sl G ST By suey Sl eyl Yoo Lo e IS 3 M 13S0l £
Sl W 2Lty U1 sl dsge o Lo L1 il Alalas S35 g & JASI Ji9y9lST1 (e GB1y9Y!
30 ygdodll dodandt dmLlly Ll & Bly¥t Jeold DUy LD Ol Ao o SO Jae ot ko
slad) dsge y Lo S 51l Aslas Clew WS Q181 e 2o 58.50 (o# 102.8 (o¢ 569.6 ik
b ol @ ST Bl susy S plisy) Juas Bde o JST S Beis H2B2 oWt Judll oty e
i Ll Biv o S0 Yuae ot H2B3 L) o1l dlalas cdast o & Q1) s 8By9 353 (s 52.67
Za3 59.03 08 3] ypdonll dmdandt d-ldly DLV G BlpY1 Juold By Ch 1 ol O399 ddygh
s o 2w 57.17¢ & 105.4¢ 4% 602.3
11.57 g JSI JdgpslS1 o dyall Byt s Juas ot H2BA Sl o1l llolas s Loy
JS' 3 dune ol Lghoeay M2B2 ) Js 1t Ahotas B . L1l Ao Blyg¥1 o (5 )b 039 o8 100 ek
& o 567.2 ciByy 358.7 o 54 gy Syg¥1 Joold- LIt Ojglly JSI Blyg¥t sue g S pAl Lo g0
S ksl 3l W oG8 G Wgds Bedi M2B3 Ll 1) Aeles Clonw Lo 1530
sl gty SN J2ayghS1 e A el Blyg¥l spty Ll 3 S Bl suey Ol gl 3 Juae
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o 100 oiake 11.55 cidyy 411.7¢ o 54.67 <ilSy ypdonld dmelaod) &Lkt o Sliad Glyg¥ Job- DUy
(s e 2o 64¢ o2 110 o2 568.9:31sY1 o0 s 09

G S Bl sue (O gl Jaas o S 3 Bei M2B4 Sl 5 1ad) Beles bl o
BhsY¥) o 17 o8 100 ke 11.34 (i85 389.7 o 55.5 i 31 ¢ IS JodgyshSI 0 Blyg¥ g3 (Ll
Jiase o ¢ (MXB) Sl o1l cdlslas on b ggime 8 o) il (S 4 o QIS0 e Al

P LIPV{ [ E PO
Sy b sadl Sl am R iy ysSilbly sl wlge I Sl 36 13 g
8 laall oL
&l Oyl B Uyl Ll Bl ept | adydl Lt | IS GlygY sus ) SOl
o Gl Gy o) o ) (@yg) Sl | ()bl
o ow spill | ale) byl
14100

38.17 88.8 453.2 8.39 43.1 360.7 48.30 HiM1
51.17 93.5 509.6 9.89 50.24 379.3 52.33 HiM2
40.50 91.1 531.1 9.19 44.84 345 48.25 H2M1
58.50 102.8 569.6 10.89 52.68 369.3 55.00 H2M2

0.83 0.40 14.9 N.S N.S N.S N.S LSD0.05%
38.50 83.3 449.2 6.67 34.1 337.3 49.60 H1B1
45.50 90.5 525.2 8.94 44.50 371.2 51.17 H1B2
52.17 103.3 481.3 11.13 57.43 392.7 49.67 H1B3
42.50 87.5 469.7 9.82 50.63 378.8 50.83 H1B4
40.00 86 475.3 7.57 33.48 326.8 49.33 H2B1
52.00 102.8 569.5 10.06 48.58 353.0 52.67 H2B2
57.17 105.4 602.3 10.95 59.03 376.8 52 H2B3
48.83 93.7 554.5 11.57 53.95 371.8 52.50 H2B4

141 0.45 21.0 0.60 1.56 N.S 0.98 LSD0.05%
34 815 443.7 6.15 30.69 327 48.43 Mi1B1
41 93.2 5275 8.42 42.27 365.5 49.83 M1B2
45.33 98.7 514.8 10.53 54.28 357.8 47 M1B3
37.0 86.5 482.7 10.05 48.65 361.0 47.83 M1B4
44.50 87.8 480.8 8.09 36.90 337.2 50.50 M2B1
56.50 100.1 567.2 10.59 50.82 358.7 54 M2B2
64.00 110 568.9 11.55 62.18 411.7 54.67 M2B3
54.33 94.7 541.6 11.34 55.93 389.7 55.50 M2B4

1.42 0.39 21.2 0.45 N.S 6.2 1.60 | LSD 0.05%

sl = Bl 130l 2L Bliol= M2 13100 7L B2t Oga= M1 gLl slaad-t s go= H2 Jo¥1 sladt wsge = H1
sl B yeder B g adstins iy= B4 eyt Blyg jalsuins 3= B3 (¥l Judhl ol iy= B2 (b)) dhatas) ol

16yMEy (5 sedl Slhw am  dygdt O3y 1Sy Sladl Aslgs oy (SOWI S 56 - 3
Ay ALl Jias ddee (0 IS°3 H2ZM2B3 1 ool dlslah sgons B 3979 4 Joulr il in
67.33 o¢ 15.1 (¢8632 Zqws 62.93 iy 3) jodonll melandt i Ly Blyg¥1 Jold il CbJ1 031
gyl o JSI Jebes ot Lgitlasy Bgonls Byt HZM2B4  S1 Jor 1) Alalne clonns Loy . 131 o 2
339 17 o8 100 paks 12.56 iy 387cqms 57.67 s 31 ( AN JubayolSl n dgall Blyg¥1 sy L
OISy dyglt ALl dda) Yutme ot HIM2B3 51 Jo 1l dlalas clonws Loy 3 sl S5 Blygl o0 5 0
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S gl Olheo ey Byl Oiasg 1311)sSGllg Slad| dstse SNV 511 430 14 o
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O3l Juae O3l Juae il Sho¥l s Il Jiae | @lygY¥t sue June gu)) Hlalall
By sl | Byt By L) oSS 43y St G IS | ()l
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33 78.3 418.7 5.60 30.63 335 48.53 HiM1B1
40 88.3 487.4 7.64 40.56 376.3 49.67 H1M1B2
43.67 101.6 457 10.80 53.42 366 46.67 H1M1B3
36.00 86.8 449.6 9.51 47.77 365.3 48.33 H1M1B4
44 88.2 479.7 7.74 37.57 339.7 50.67 HiM2B1
51 92.7 563 10.24 48.44 366 52.67 H1M2B2
60.67 104.9 505.7 11.46 61.43 419.3 52.67 H1M2B3
49 88.2 489.8 10.12 53.50 392.3 53.33 H1M2B4
35 84.6 468.7 6.70 30.74 319 48.33 H2M1B1
42 98.1 567.5 9.19 43.97 354.7 50.00 H2M1B2
47 95.7 572.6 10.27 55.13 349.7 47.33 H2M1B3
38 86.1 515.7 10.58 49.53 356.7 47.33 H2M1B4
45 87.4 481.8 8.45 36.23 334.7 50.33 H2M2B1
62.33 107.5 571.4 10.93 53.20 351.3 55.33 H2M2B2
67.33 115.1 632.0 11.63 62.93 404.0 56.67 H2M2B3
59.67 101.2 593.3 12.56 58.39 387 57.67 H2M2B4

2.00 0.58 29.7 0.72 58.37 N.S 1.77 LSD0.05%

sl iy= Bl 1700 L Blit= M2 1510 L 8Lt 0gam= M1 gl sluadt usge= H2 Jg¥1 st usge = HI
sl B yeder B grrams alstins iy= B4 eyt Blyg jalsuins 3= B3 (¥l Judll ol iy= B2 (o)t dhatas) ol

(s ¥l OUSie am o el ot e § dygd) 1S 1315S0llg Sl Aslgs G — 4
53 B g ©13atty M 1Sl H sl dege Obllas § dygine 893 3575 § Jgir il ooy
H2 gl sla! degs dalae cdoes 31 .Uty ol ity dgbinfumd] Sn o Sl gl LSS oo
% 5.97:% 15.58.% 24.86 <ilSh oty Jssl bty Johdl jundl ©Spo 0 JS o0 s i S
Sy o S B s o) Lghomay Syl £ semal] 1S AU BLol dalas s WS LI Jo
G Males o Lty 1) o %0 5.07.% 14.89.% 23.59 il Jtdlly Johit sy J gk o)
14.92.% 23.35J8ully Jsoilpdly Johiljumd! Sy o0 Bygie A M) Lmuyell Blyg) el

A Je Y0 4.89.%

47




RS g 11yl Sladl Aslse pib

2l SLSe jam e bl Gyl DU & et Olsaslg 131,y Sladt wstse piE 5 Jod
B laall Sl & sl

S sl Jaslpr! CS b gt Ao SRl A SSlstal
(%o)LinaloolJ gub (%o)Geraniol CitronelalJskss et
(o)
3.51 13.50 21.42 H1
5.97 15.58 24.86 H2
0.011 0.625 0.004 LSD0.05%
4.41 14.32 22.69 M1
5.07 14.89 23.59 M2
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ABSTRACT

The experiment was carried out in one of the fields of Research Station B at the
College of Agricultural Engineering Sciences / University of Baghdad - Al-Jadiriya on the
fragrant plant for the spring season 2021 in order to study the effect of harvest date,
mycorrhiza, biostimulants and the interaction between them on some characteristics of
vegetative and root growth and the essential oil yield of sweet scented geranium plants from
some compounds Medically effective. The experiment was carried out according to a
randomized complete block design (RCBD) with a split plot design, with three replications.
The experiment included a study of three factors, as the factor of harvest dates represents
the main panels with two harvest dates, which are after 60 and 90 days from planting, while
the secondary panels include the treatment of mycorrhizal fungal vaccine by two treatments,
namely, not adding mycorrhizal fungal vaccine to the root system and adding it. As for the
sub-secondary panels,they include Thestimulation treatments consisted of four
treatments:the measurement treatment and the spraying of the foliage with the amino acid
phenylalanine at a concentration of 300 mg I*. And the treatment of spraying the foliage with
moringaleaves extract at a concentration of 10 gm I and the treatment of spraying the shoot
with licorice root powder extract at a concentration of 10 gm I. The results that were
reached showed: The treatment exceeded the date of the second harvest in most of the
vegetative growth indicators, which included plant height (54.62 cm), leaf area (48.76 cm2)
and the content of soft leaves of total chlorophyll (10.04 mg 100 g-1 and leaf yield of wet
weight) 550.4 g) and the dry weight of leaves (96.9 g), as well as an increase in the surface
area of the roots (40.50 dm 2) and the volatile oil content in the dried leaves from the
percentage of each of Citronellal (24.86%) and Geraniol (15.58%) and Linalool (5.97%) The
application of mycorrhizae significantly increased all vegetative growth characteristics such
as plant height (53.67 cm), total number of leaves per plant (374.3 leaves), leaf area (51.46
dm2) and the content of fresh leaves of total chlorophyll (10.39 mg 100 mg - 1) The weight of
the fresh yield of the leaves (539.6 g), the weight of the dry yield of the leaves (98.2 g), the
surface area of the roots (54.83 dm 2), as well as the volatile oil content of the dried leaves
from the percentages of each of Citronellal (23.59%0) and Geraniol (14.89). %) and Linalool
(5.07%) spray treatment showed Foliar with Moringa leaf extract an increase in the total
number of leaves (384.8 leaves), the leaf area (58.23 dm2), the content of the fresh leaves of
total chlorophyll (11.04 mg 100 g-1), the fresh weight of the leaf yield (104.3 g) and the dry
weight of the leaf yield (54.67 g) and the area The surface surface of the roots (58.23 dm 2)
the content of volatile oil in the dried leaves as a percentage of each of the compound
Citronellal (23.35%), Geraniol (14.92%) and Linalool (4.89%b).
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ABSTRACT
A several laboratory experiments were conducted to evaluate the efficacy of some
aqueous extracts of plants (thyme, mint, green tea, rosemary) on third and adult larvae of

Trogodema granarium in laboratory conditions. The results were superior to the aqueous

extracts of thyme at concentrations (1, 5 and 10%) compared to the aqueous extracts of

other plants, and the following results were obtained:

1- As the mortality rat e increased with the increase in the concentration of the extract and
the duration of exposure compared to the control sample, where the rate of larvae Killing
of thyme extract after 8 days was for concentrations (1,5,10% and control) (1.6, 2.0, 6.6,
1.0) respectively, and for mint plant After 8 days (3.6, 3.3, 4.3, 1.0) respectively, the larval
killing rate of rosemary extract after 8 days was (1.6, 3.0, 3.0, 1.0) respectively, and the
killing rate of green tea extract after 8 days (1.0, 1.6) , 2.6, 1.0).

2- The extract of thyme, mint and rosemary showed a high response to the repellency effects,
while green tea gave a lower response, and this effect increases with the increase in the
concentration of the extract and the duration of exposure to it. The response rate of
thyme extract after 8 days to concentrations (1, 5, 10 %) (86.6, 93.3, 96.6%0), respectively,
and the percentage of the repellency to agueous extract of rosemary was (80, 83.3, 83.3)
respectively, and the repellency of the aqueous extract of the mint plant was (90, 90,
93.3%) respectively, and the repellency of the aqueous extract of the green tea plant was
(56.6, 63.3, 73.3%) respectively.

3- The percentage of loss weight was high for the control sample treated with solvent only
(water + distilled water), while the percentage of loss was low for the samples treated
with plant extracts under study. Where the percentage of loss of wheat treated with
aqueous extract of thyme when using concentrations (1%, 5%, and 10%0) reached (5%,
2%, and 0.8%), respectively. And for wheat treated with aqueous extract of mint, which
amounted to (11%o, 7.8%, and 2.3%) respectively. And for wheat treated with agueous
extract of rosemary using concentration (1%, 5%, and 10%) was (10.1%, 6.8% and
3.0%) respectively. And for wheat treated with extract of green tea was (12.8%, 11.3%
and 7.6%0), respectively.

4- Percentage of germination efficiency test was assessed after treating wheat seeds with
different concentrations of extracts used in this study (thyme, mint, rosemary, green
tea). The germination percentage ranged between (95 - 99%), where the percentage of
the control treatment was 97%. The highest germination rate was when using
thymeplant at a concentration (1%, 5%, and 10%). And the lowest germination rate
was when using green tea at a concentration of 10%, reaching 95%.
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ABSTRACT

This study was conducted in three Iragi regions: 1.middle (Baghdad) 2.Alforat
Alawsat (Babylon and Najaf) and 3. south (Thi-Qar, Maysan and Basrah), involving 60
buffalo owners were chosen randomly during 2019 -2020, there was field visits every
three months with questionnaire which included the total number of herd, number of
adult females and males and number of female and male calves, using SAS for statistical
analysis of above data. The study revealed that there was a significant increase in total
herd number and number of adult females (0.05 >i) in all periods(every three months)in
all regions, while no significant differences in number of adult males ,but there was a
significant increase in number of female calves in 3" periods and number of male calves
inperiods 1%tand 2nd at 5% as (71.88+11.95,7.83+25.39,56.59+5.08)
(36.64+3.74,65.17+19.97,28.48+4.33) in the three regions respect tively. The significant
increase from periods1®to 2"9(0.05 > i) occurred in total number of herd and number of
male calves also a significant increase from periods 2" to 3" happened in total number
of herd and number of female and male calves, we found a significant increase from
periods 1%t to 3™ in total number of herd and number of female calves was (25.35, 60.17,
31.67) (27.76, 38.33, 18.86) in all regions respectively. The conclusion of study was that
the increasing in total number of herd was (6.55, 8.36) in 1%t to 2" periods and in 2" to
3" periods at straight , so the total number of herds from 1%t to 3™ periods in all regions
reached to 13659 head with growth rate reached to 14.38% .
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ABSTRACT

This study was conducted in 6 lraqi governorates which were Baghdad

(middle), Babylon and Najaf (Alfurat Alawsat), and Thi-Qar, Maysan and
Basrah (south), it included 60 buffalo owners chosen randomly within the period
2019-2020 through field visits with questionnaires about breeding system,
feeding system, body cooling methods, most important diseases affecting buffalo
herds in these regions and agricultural land possession.
The information was updated each 3 months through the year. SAS program
used for statistical analysis for collected data. The total number of buffalo was
ranged (1491) heads in Al furat Alawsat and (6497) heads in the south of Iraq
while in Baghdad was (3707) heads.

The results revealed that the semi closed system was dominant (76.66 %0)

in all governorates followed by the open system (20.0 %) while closed system was
(3.33 %) and these differences was highly significant. The buffalo owners who
possess the agricultural land was less (28.33 %) than those who do not (71.66 %0).
Regarding the cooling methods the results showed that using river water was
higher (71.66 %) than using marshes water (11.32 % )in (p< 0.01).
The feeding system, the highest percentage was forage (42.75 %) followed by
roughage (39.85 %) and the lowest west was concentrate diet (11.32 %) and these
differences was highly significant. Finally we found that FMD was recorded as
higher percentage of diseases affecting buffalo herds (53.01 %), followed by
brucellosis (25.30 %) while we did not finding one infected with tuberculosis
(0 %) in studied herds.
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ABSTRACT

This study was conducted in the poultry field of the College of
Agricultural Engineering Sciences / University of Baghdad for the period from
10/15/2021 to 11/25/2021 in order to show the effect of adding different levels of
Ganoderma lucidum to broiler diets on microbial and immunological In it, 200
unsexed (Ross 308) chicks of one day old breed were used, with a starting weight
of (40) g. The chicks were distributed and randomly divided into four treatments
with 50 birds for each treatment. One treatment included five replicates (10
birds/repeat) and the experiment treatments were T1, T2, and T3, T4 and the
percentages of adding reishi mushrooms 0, 0.5, 1, 1.5 g/kg of feed respectively,
and the birds were fed for the duration of the experiment on three rations: the
starter ration, the growth diet and the final diet, The results showed a significant
increase (p<0.05) in the preparation of lactobacillus bacteria for T4 treatment
containing reishi mushroom by 1.5 g/kg compared with the control treatment.
The results showed All proportions of adding reishi mushrooms it led to a
significant decrease (p<0.05) for In the preparation of bacteria E.coli for all
adding treatment compared with the control treatment. and The results showed
no significant for the relative weight of the gland fabricia and evidence fabricia
and opposites of Newcastle and Camboro between the experimental treatment. It
can be concluded from this study that adding reishi mushrooms to 1.5 g/kg feed
has a role and importance in improving the microbial and immunological.
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ABSTRACT

A guestionnaire was prepared to collect data from the tomato producers in
the Governorate of Baghdad, Data included the variables related to the suppliers
of production (capital and labor), as well as data collected through summer
season (2020), The amount of the capital resource per acre of the tomato crop was
estimated in the unit (thousand dinars), As for the labor resource, it included
human work, which included family work and wage work, and the percentage of
wage work constituted (43%) of the total human work. As for family work, it
constituted a rate of (57%). The family was great importance cultivation and
service operations of the crop within the scope of the studied sample. The
elasticities values for all levels of productivity are almost constant, and the
elasticity of the variable productive resource work (L) was equal to its elasticity in
the estimated function and its value (0.211), which confirms the validity of the
results obtained, This means that the flexibility of response to the resources used
is less than the correct one, which indicates an increase in production in
decreasing rates, and thus it falls in the second stage of production .And the
elasticity of the variable productive resource capital (k) was equal to its elasticity
in the estimated function and its value (0.431), and the total production elasticity,
which represents the sum of the elasticities of response to the resources used,
which represents capacity returns, Its sum was less than one (0.641), which
indicates that the increase in resources by a certain percentage is offset by an
increase in production by a lower percentage, ie, the diminishing capacity. The
optimum quantities of labor and capital were calculated at the optimum
production volume, and the amount of work needed to achieve the optimum
volume of the crop was (13.4) man/day. As for capital required to grow one acre
of the crop (464,239.55), the optimal volume of production in the optimal
combinations of (L.K) was (4823.77), and the total production costs amounted to
(644,663) and these results are consistent with the logic of the economic theory.
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ABSTRACT

One of the most important problems facing the marketing of the tomato
crop is the rise in the marketing margins of the crop. It is necessary to work to
reduce these costs in order to provide protection and support for both the
producer and the consumer alike. Therefore, the study proceeded to calculate the
marketing margins during the various stages and paths, And measuring the
marketing efficiency of the tomato crop and calculating the marketing shares of
the product, wholesaler and retailer, to determine the efficiency of the
performance of the marketing system. The research reached an estimate of the
marketing margins for the tomato crop. The difference between the price of the
product and what the consumer pays represents the marketing margin, which are
costs borne by the consumer through the final price of the product. The average
absolute and relative marketing margin between the wholesaler and producer
stages was (66%, 18.3%) dinars/kg, respectively. The average absolute and
relative marketing margin between the wholesaler and retailer stages was
(134.26%) dinars / kg, respectively, while the absolute and relative marketing
margin between the retailer and producer stages was (200, 48.8%) dinars / kg,
respectively. Which refers to the low marketing efficiency due to the high
marketing margins for the different marketing stages resulting from the high costs
and profits of intermediaries. The brokers' share constituted a large part of the
marketing margin.
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ABSTRACT

The study is concerned with analyzing the effects of governmental
intervention in wheat production within northern region of Irag for the
cultivation season (2018-2019) the study employs policy analysis matrix (pam)
approach in the northern region of Iraq for the cultivation season (2018-2019).
This approach would determine the comparative advantage coefficients for
wheat crop that helps to assign the best regions for wheat planting In addition,
the value of social profitability coefficient would participate in the planning of
crop production. The study concludes that the profitability Coefficient value for
wheat was (1.12). It also indicates that local producer achieve benefit from
government policy. Nevertheless, the value of local resource cost for wheat was
(0.45) less than one for the cultivation season (2018-2019). This shows that means
the north region of Iraq have a comparative advantage in wheat production for
that year moreover, the value of Producer Subsidy Ratio was (5.32%) that mean
there was a large subsidy from government to producers. The value of private
Cost Coefficient Ratio was (0.42) which reveals that the invested capital in wheat
production is more than the costs. As a result, profits achieved to the local
investors in the northern region of Iraq for the agricultural season (2018-2019).
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ABSTRACT

The research aimed to identify knowledge needs of responsibles of
extension farms in all governorates except Kurdistan Region regarding extension
activities administration and present a conceptual suggested to develop their
capacity building. An interview schedule consist of two aspects included (87)
items was used to collect data from (54) respondents during 4" July to 15t
August 2021.

Result showed that majority (48%) of the respondents had high
knowledge needs. According that it was prepared a conceptual suggested
proposal to develop the responsibles extension farms capacity. Research
recommended that, the Ministry of Agriculture need to 1- provide professional
training course for the responsibles extension farms to improve extension
services in their districts 2.put the conceptual suggested as a guide to develop the
responsibles of extension farms in activities administration and implement it.

*Part of M. Sc. thesis for the first author.

1 Office of Agricultural Extension and Training, Ministry of Agriculture, Baghdad, Iraq.

2 College of Agricultural Engineering Sciences, University of Baghdad, Baghdad, Irag.
Received: Jan. /2022.
Accepted: Feb. /2022.

157


http://www.ijarmoa.gov.iq/
mailto:fahad.Salim.hamad@gmail
http://www.ijarmoa.gov.iq/

ISSN: 2790-5306 (Print), 2790-5314 (Online)
Ao )30 8 )50 - Adiagll 48 al) Ao )3 Alaa IJAR
i i e . IRAQI JOURNAL OF
Wwwzlzggma(?())\:ﬁ\ ’ 2);\1\:#‘ CLM AGRICULTURAL RESEARCH

goeid Jaslgg pulas Caod) Ly & kel sy ) gl 48 400
Oull!

3&;%\ R e 29.5:}95\ Al ‘;L& 1@}5 ('*’J'“ LS ‘17\.«,
Ol pomid Jaslg (OMNl poedd pulas (omly ) cnntagh! 88 s AN LIS

Email: sallam.abdulrahman1209a@coagri.uobaghdad.edu.ig

ua.,'all\
Llgry ulas il Ly G el sy kil Bjae e Jo Doadl (L) Condl D
Bpa 1 ot e iy Rylast 5,8 80 Jo Joxdl Hlasl del uid Condl Bua oy Oull ponis
gl Coudl e V2 4 adaiy Gl pondd Jailee Bpae 2 OV D iy OMNl pomid e
Lodigs 42 gasieg ioed) Bl wl¥l erenadl 515 ¢)l509 Bb ponidy @l & odbelall 8IS sl
OIS s dseid) ALY Ay layg B! Lol g 2022 Lo 0 Olawd g § UL Cndr sty
Ol gl gl bl 209 Julf § Lilaxl N3l sylall 1YY il Sllawglly dgal) ol
50.9 ab glwr Lwgis dryd 34 ColS dedy ded 31y drys B4 o Oggedl gde Jaam indy Lod o
or Y71 Oy dzys (80 = 0)) o Wy ool ol Jo 4xy3 10.16 oplds (gylme SISl dry
bid g Y024 01y (oUW (I Jof dawgie SO OMM pemds gy ek egdas St O (gl
Ol sly pglas o feall Boa¥) Camd) dlble 5yis) dxrle duhll CiiS Al egdas G O
Okl i Lalgog plak o as s @8 indl ity G ey i
dadil)
Slsliad Lgd by Gubl g 1ssd bl O Bl 8397 Jo blisdl Lyg,o0 glpesll 1) ponts ey
@GNy ersiis gk & 3P Bpar pglfy LB iy Dukel) @3 1S e ope £57y Dale s
) g Ja eI e o b pSTy BE Slacnal] Bgbly OSLL sler) 319 (oBlrl>
i polis ol o SBLI) A Bjlanlly (Bally (@AM Slasl e SYles Ogait 4d ealuy I
fngs bty dewd Aadl 3ddy I 0 g sladl (ST By dpadl Olslail gkl agsll
i) byl o Vb ddl By ygpdl gy ) AL Olsladl gl @1 i) geailad-

LB ) (el bl 3 dsly P Ay T
LBl iy sy Bylyg 2

LBl SNk 31y Aol sty dnidl agls 3073
2022 /b1 ol s fyb

2022 / 348 eod Jgd b

158


http://www.ijarmoa.gov.iq/
mailto:sallam.abdulrahman1209a@coagri.uobaghdad.edu.iq

welary & ‘@55

Loty lasal dadill Joudl gl By (11) WSy Oabl g G 358 &) Ja g RIS AsladYly
oo g (S Uy Al @ ey I e Ol o anhias L shpadl daB 1 Sabyy il e STL
(D) gt G Aadlt pulally (o) 339 Lghens J) BLLYY el gt a1 fysad

gyl Asodt Aol JolgallS (3085 Blbde bl AB1al O Glams § (gl pH pendd axly
b Y ded plisly A Bguas Ay xS u> ) Agb i ol Hlasdl A8y Sliklg 53 Sy
o Skad (28 5) LleJl Chwolsall Bt Jlé s 0p Log UM Ao g J) BLOYY Lygiaall B3I L1 Wyl
(4) G H ol Bladl) Bl iy AUl Sbondl ol g o Mg A% pr ey renal Syrg e
o M peeidly B mlie o O (S Sbdoudl ode alely (AL Slarasdl AB U3 U Bl
o2 ) BLo| (gmwg 8 iad sy gl o b ook B oy dl Juiiudl 3 QU weddly QY1 Las
(20) ity dreaally B2l J1g dsloxr 1 Wlgdll uld & Gy (Wilally Al b tgal &

bl (§ Jaew 3 A3l OUll i deds iy SladlE) (§ OLuldly ey Blal 19> e
Ll 3y3Y1 oo ool WS § Lo (laplly Fd) Lad ows O Aad Gpad doaS Sldog
Wl g1l el e bl oda bl bl 1 Ll Byl e Sleall |8 ey dablowed]
OMbt 513 pomdall doodall latgially el Loty dods oy claylisT J) Lol et By all ae LoBLL
Sloidl ods & Jomy (22) gylsidl & Beldl LI dslyy e e o JI BLoYL (BL) a9
Gaglaag 8 dlually Lgaeyyy B0 gaend @ Jotd (Dlrlgg plgs @by  pondilly BIARL Oguaid (Dgesl)) Osmdigs
dagby (g ylgadly G lally dolall @1 3 ey Al jloeii¥ly UL glgily Sl Widy \gs oy Ladeds
Uiy b 0 ol By131 3 1 Bl (Sly ALYy oy I e gr il Uy gy Lagd
Juest & Jolby 538 131 J1 Jgosll Bske plgay Rdms S ogin llan iag (18 9) pBige sy
BB S gy \geke e ke ) BBy o pontlly 1A

g AR ) (WO G ULl az e g) (5 3y I Chadl By Wie ey Ll s
& Lol Gplily gpadl gl by SULY Slivlge Bag il d) SLall syl kil B8
WIS sy I @l B RSy Al doelST Condbuinl 31 ()8 sST1 B md Lgaey i 83 ygnnll UL
oyt et SN SO sad Bty r 815) g Bysemr SNy (B G o sy Lgsas)
FSY B by s SIS el Sl 3 A5 Corm et Alih) dygg M 31 o8 Siab dY)
Y GR lareg dpdall UL Ol poidly Yl o Slwg Al sl § 858 S A1 el (e e e
eBlge Sy b dudll Gy gylgilly Gyl pemds aBlge o)) e Wslisl § dadgll Bau gad | W
JSCi ety Loyl guall 3y E1)3) 3 by cmankighl B me s 8,0 81001 g lyis Lghoth by il
9 Al U ALY e bl G pexedl ped) (B 3 e Y AL RSy 34y ug) jads § S
Laly & crhelad) sy ) rodigh) B0 pme (Sgrms Lo 15l (8 Coomd Cond) sl WU Lt Glgs JI Jlas)
LUl podd bylgog mlas Caxd)

159



..... azd) Ayl S osbelall sy 31 gl &3m0

Coed) Blual
lag il By G caleladl eI edkigh! B S o D adl 1M 3 I Condl sy

(3L b e Opadt s 0 Ol jonts Lailgaog
bl s pwlas il Al cplatal) Gty Grotight 38 ma 1
Ul penid oyl geay Caodl Al G kel sty 1 podkighl A8 y00— 2
o 24l

Ol pents Lilgiog polas i) ully & calal) ) ) Craikighl B 20 (S g Cin
Eondl dpl

oS3y O s balgoy el ushyHl Cpedaghl Bjas s cqll sWY Agle Eondl lin dn
Bl o) gl Glas § el oo iSlly DUl g Bilsoy plae o Ol )
Olas pglad Wghucdl 1Bl Condl W gils 065 O (g Ol poeds Lalgy pulae ja% Led Cindl
oda 055 01 S LIS ey Sy ey I p DL G lel) ey Gneigll Syl
S olble 3 Ai-Y Ol Lalu! dulyd)

ol P J@\}Jﬁj glee
Ol pomidg FIUd1 pules 11

99 gilly (Sl o 4y plly Wit B LS 83581 51 jadl 8 Sgims 31 A3 b Jlall O
(10 (1) £ o33 ade 05 OV gty L jguaT 38 g1 ¢ Jiteme ke od el Lguilisl o o) B Bod

FH Jlast B e pme ol ¥l L OUll iy @Bl pulae Dy O S5
oda 055 Lo B3leg oltaw¥) 3oy Dbl ity sl ey @alad ey 84S AL ey Juall il
J8 oo e il plall o2l gl Ledy 5y BBgige AaS) Slulyd e By3ley (Lhls Lde e el
Al Joldl oy suad 316115 duanasell OluaVg duadall Syl o sless W1 ¢ 31 pomiddly @1 Jlas!
S e 8 Al Jo¥1 Gl Sy Bl sl o8 b i Y1
(OM oy @l by
5 gl el ) syl Ol G & bylons Tais UL Cab g OSGYL dwkid) Adb gt Yo
EZ NP R E O C H I [REPRESRPIZ) RO INCORAPT RWS S JW S JRCIES R URPOw-S RTE D [P REEW
oSG Sy Azl oo Shiab g b1 e Bl BbULI ey Cond Tl UL alisunl S8 WS ) es
oo Elpaall S polar qo UL S0 ST A G RSy jpaidl 3y (@I Ly gl b o
ety ol D) oo Ny Wl e Ly SO a0 LA S Ldlonss Lo
(2212) dppe &y 0 A2t b a0 (S)load! qramail] plond! Gadoed dol] Aed)) ¢l el Byladll e UL
Sy Byl dmya a1 gty 635 31 Ouh) 3 Tlieg L Hes bL! (6355 14 Ullg st dad gt Lot
oy 3l Jorodl dhos @b o aie T jafy (cmatd) PasY 0 Togr jlnsW) WS 31 cplasYl B
iry3 (30-20) oo Juas At Byl Gy s 3 T390 UL (635 SIS (matdl dadl po gl 537 3908
B ) & bl B3k o madl Bkes o ld) sl 8 o WS sllab 095 BgaSh QAL Bylde dgne

160



welary & ‘@55

e B3kyg Ol Syl 38 Ad jads IS clpdl BTy Gredy oy sl ek o Aol
@S 900 olassl Jo j3b Slpoedg jlond o gkt G slpiad) Sllubl oo Tty S 01 31 (ponnSyYl
(26 (11) dslw 3 331 & oSyl 0 035 600 BNbly 09y oS3l 36 3 o0
Olplory A5 Sborewl) o sguall G5l CLSRY) |y Com e SULAY Joni donall dibgl (WG
Jokisg ¢ guall ¢ o B ol 3 S1 ghos 41 BBLOYL )1 Cgedd Ty, ot (31 Rl lgrgllg )
By OB ads § Ses SO (535 WIS (Dl £ 5151 851 Jao Asliall 6N 6 Il ¢ glads
g o9 slogall Jliig a3 Gt ) b 1 BLoYL Gylall Sl clsdl Sl 20l e AU
(26 <11)
Gib of Dl @Iy @Bl gy Ol Jld Lalal Tras SOLY A thdenidly L) Aab g clayly
9 Sl Sgldly BV ) (635 WLy il SBLY Ol peeddly jled V) Geedy dj N O Bl
dypad! Bl \gae OS5 @) ksl poliall dgig Ja g B (il sl el Olrluwd) Bl Calght gal
by Jo oy sl 3o B alall okl gy Led Jasl i Ul 515 ol it (SWYY syl et
[(26) sy Ll (3 Al Al Jlbl olassly Llpes deseid) b uolial)
G 3 A pST \harmg dypiadl yg M B A8 pu o ylmd¥) 2l tdye 1 AeMdly OLY Al (lusls
K i deodly @S g (Mo Ol dolud 302 Bl 3559 £)15idl by ddges Olydr £5l5adl jlnd
By el Lodlgm 3 Lo Bl £)1adl G AL Sljlde jglas ple iy Aot a1 @33
(25 (11) slomd¥1 oo AJEH1 £ y15dt as Byl plilas)
ad O G Ay 13) 3133 3,81 Z W1 O deedall Sgoudly Syl Cadl thgd 1y Ao Yl Addgl) :Lasle
abeld By 331 bgladt e ) ML ki B ol dygedl (W SRS (o faag oIS il
PP Lagdl CUE Lyl Adgiudl Jofy Ogladl gy B3k e UL Jeas SIS (22) Ol
Sl e Sliad Eslaxr ) Jailg I 85Uy 3 e L Lapdy SLalilly M) AaBly alalall gy A1 g
(11) &zl )
L) Jle ads 3 oSgrad) Ly 3155 31 Ayl SOalall Aad e SBLIN Wy LsLadY) Lidsgll Al
LS %08.8 Juas aded) Mls 21328 Clir b dgiueg slpas diy O3 Bgud STpe (0 Slonie s1p5 il
I e 3131 At 3155 WS Y07 Gy Ayyloed) JIE1 J181 Jlans) o0 Al 8398 31t ol ol Wyj
Goln g g G SUYI B3I kol 3135y Joall aas e o) ALty ity jigdly ol ol
U bl fos o sl Ol By LS (DLl hsdb sles) Aled) ble i 3) ol
(11) gelslg
kst A ) AL bl Olilgs . &

Gl 3 gelyy oo oAl 33 F Al Slieldl Oidy ALy Awld) SULY L) A
SO slgm glmd V) odn jla) Wisg F ) AR oty (bl ead dogeadl A1 (Jledt (RIS g 1521
0585 O AW kil g 295 O (£l a5 (Al pall bt J1 Olgans diso Bs-ull 835l al B p15Y po
269 Unesy bgd ()05 o gagt 05 Oy clagdy Lgsslyy W1 S8 RISy s JB1 L) oy 82 gnag s
Wslisyly Lgrb o drnb osliy Oy (551 LS 5 3o Y LIS} sy Sl 25 Y (3 (L)

161



..... azd) Ayl S osbelall sy 31 gl &3m0

Ol 5yl 0 el &Ll By Jall dogliog 8oneg cidle LS 35 sadl dmypwy (W jawasll O e
G Haditens Lgao 83t yolddl iy SIS o 3)adll W (Ml plisylg D) dyguas Wby dughy Wby by
(27 26) o1 V19 &yt SUBL LW wo Wl daglieg iy HuSVlg Qs maly
St B ol Ll CbLdl jles1— z

UL B UL B Jall g S Slalge Ailais & 3 poeiall R3O ESLI 18 jlas) o Sonny
Q6 Uglrew Bl Cimdl dyds S L) Lt g1 Ble ) Olodsy ) ol B sibog (Al e sig
izy3 50 o ST U1 Joad (dgh! (D sf Ol bT) i il Joad Byl Olyd gk ey
Basall g2 Ll . il 31 Bt Juad (bl (@) 0187 (Jg) 051) g2 slaid) fuad (3 jodsesy digia
Jad & ) Bue & las¥l Jglan puay iy Hly gl Jhad Wy (g8 S (dgl S Ola 1Y)
iz (ke 20.7 4 g 098 3 Juas sid) faad @ jlaed) ok OVume o) Jonud (- & (il
I JaY) 09 ;g @ Blgws Jol U1 Joas cadl fuad 35 Y027 358 3 Blgsws 31 J) Juad dygb
dobey (b gmad Ll Y05 Jums Juas 31 Dyguaall slgell baylidly L) dygeas yeals M3 ) Bl (Y070
Jbweg (bl JISCaY1g a1 O3 oty ety EeendS) jlom Y1 Lgalana (2237085 ol dews Juas
(27 (15) 11.5 EC JuS3t Jowsdl

e e @ pIgYl e Asully dds) SUL gl e oyt @) Dgmdly Olalidl e 08 S0
Ay S plad O W) U Ay B Ay el Bl as Sty ozl e 8y3 W1 G Gt B )
fanb ao WSS cod ) B Bl Gs o8 Siad i) Aul AL SBLIY Jo Sy WS g) sz U
Sy Condl fagdy OM pomddy @il G nbeladl Olerlys algs 3 are Bl (Casd) daBle gl
S 05 O guaikigh! oy 1 . BLIN 0 832 A grge mlmey Slhoy Slpd e Tely A bl
(AL I IS e Siad gty dgdr Blial ot L (Bipldr) UL jlas Al g ) e
LasSCiWly (Sphr LwlSYIS B Wy dagll BLY) amy JU3k gt Rl

L pemidly FIUE UL Dleog Lald) 0

ey kgl Olrlgg algs oo AW Iz ms bl e pomdidlly B aslie oAbl S
o Lot b oo Uy Tl ke MBI Jag L (aylall odn RAST 335 3345 L) sl i Sl
Y Ul jam jlal W8y (16) FIuk il B e 8 aldlly Wgdas Corlgll dadll gual ity olbLad)
g Aulys 3 WS (agddl Olpige drly polall dofogus 31 Oul) pemddy Flud) Bleoy Lel3l Slkes 4R
Wlwally 231 Jlest w2t Gl by (22) og8leg aebew dulyss (11)

saeis oSkl ey lgeslyd A Sl Cirad 58S LR jomdally @A &g Bk :SOil B . Y
LI p) Sl gl YY) e SO Bl gw Ayl UL 1) Wgd gend delall Gy pmiall Y p g
PO o ) et § Ay Raits St b o8 gy 1 g5 B SIS el
Lgf (Lizyl doghl Slghd ey AdLesSlg dgaaal) 3ueNL ladys g \gadlns ¢ 009 ool Wgarl jldaeg (SIS
Sbdally pemnSyVly bl 9k Ji) by SLladl g Bk o Lo by e Jgad) & ealud 31 R
SO gl amts Byl dryd 85455 (UL Bl G Tage Sles 35 L1 Byl O WS (21) WS

162



welary & ‘@55

Byl dorys a3y S8y Al 3 AN gl sl STy o amds 1 LS by slll olanel 831 e
S 21 gl dsul Sl e 8Dy Aiey LR Aok gl djgural) SAY) BLLI (g dlus Llugr &)
zbf () B g 3 LS Rde S ) By WYY 5 e ad-1g o ol ol J) BLoYL Mulch e
obodd Lgrl- B LML Lygaaadl 331 ity LSy clgas s RO 8 s s S £l A 0 ST 0l U
(14)
03gf L2 A Sl 9 Al Jaw 49008 S3Le skt Fertilization & NULKition:iiad) 5 dawwd! st
P9 AR ol e dpdall L1 giliast sl gilde (§ BT bl C‘“ﬁ 3 o9 dyyg el AR olially
S pols dxgy Ay agraibly psed Sy CupSlly crgpiadly 098Ul yphundlly Crgied! g
(21) iy ploedly Ogyadly bl (Wglly Br de DI o) patnsl Dby Sl god dyyg 0

o Ml el U1 6ok Sleud! Ma ey SBLI g slid) 5pS Bl Gguanll g SleeS) Slondd
Bygeas 048 i o5 b Wgals Jap¥l ST Lo ) @3 ey BTy o)L Sl Alel ),
21 de sl 05K3 WA bl jal Byme Ll L Do 1 aldd) s (g3p WUy dale
G dond ol Jlas ) Ll 551 (693 b o UL 98 31,0—3 Lyt LA Jukd—2 Sl ol
Loga boryd Jo dadldly i) UG Ol pomily jlnd¥) o Adki p1gi) Aol T el dondl ;g8
Mo M3y cledd) Jaad |3 L 1) (sguaall Sleud) Blol (PH 7.5 (o w5 Y9 5 oo &5 ¥ 31 45
ey godl g ety izl Blg¥1 13 L) LS dpady ol a I Joad § SBLI god Tl 0459
oSl g SULII |3 e dag ! 83Lanw) 2 ) B3y B fuzdyg (gie Bl daols B g0 B
Beis ol g Gl Al QUL o B3SOl 3ueY) 5 iy (Obgdll mypw Slendt OIST13) 15 daomedd)
Sleadl dsll Yl dend (ALY olial! gl ond Olwogll Wy Uyl Lls (@il ol Wy
13 UL dend gl () aBLLl e iy e day Slendl e B3URWYlg gl o gaoid gw\
Y Olgly gedl o gaemid gw\ Slawdl Spddll g0 Aadd) Lo Sl QR G ds gyl dmbad) jods
EeaSS Slandl olasal e LBy oy joddr) 5 Chasas 8,5l B0e U 51 A1 ¢ g5 Aamdhe oty Tg jglons
(21) 339
B clldy (Chomd) Le Lgiag 4B, Ol glans ponis axly (@) 3,SOl OOSCEL) w1 s s (WG
bl pdgd o) Sbles o sl 050 JWby cigb J1 dewd 21y Sy s plisyly jlas¥) s
awgaf jLisily 0gf Aompg Ol £ g (UL arlid (s1 oLbl ileSy sl suS B falgall wal ey L deyBAN
i (21) ddledl § swiludt AUl By ally )1 Alby LI g9 BlygVl dmlunsy LN & Aoty 5y
by cgold eithe ST Ol et Bl Jory LA god B g b B g5 gn S o o8
S i LSy (aekaddl s By AR § dugsW) S 6K e WMy Y1 AGY L
o0 9 e ol 3 BB 093 L ged LU digb JU L e (g LI Al bl OB AR ASuteal
Jgardl 7 1 A1 095 el )W) 3 8357 gh MV iy el DU 153 Ao SBLY ey )
(19) 835481 oLl 4aS o &30V Wl & jaodlg oL plusin 3eUiS an lill g fST o

198 g el 5l &)1 ol 8Ly oo U ool S st O e Sl ol s Al

9 ddlare & peenSHY) 48 ki Gt BLAL il 51 WB5e Yad oy LIP1 (5B (b1 g e
Mo Bylle pusg yoddt Cia Wby )l Sled dad) CBLAN G slghl |2 sl Iy gk digrvy

163



..... azd) Ayl S osbelall sy 31 gl &3m0

) Bliay . eiidly Jawall Jared) Bhes Jro S 515 dygdt Sbheall oy W o)1 01 LS sl oluazel
S ok Jolis b Lol Ll 1B e olanat W jud ade g AIAM1 poliall jamy OB oy (01 B35 MBS
(19) 6S3a ) 05 Cinizy & O 513 dypd) Ollasll oy Ol Bl Jlg Ypud o UL o
Al ol adi 31 (il Auds §y15d9 Biby @l & UL 5y & el juaall LY ole S
b ylineS” ¢ iy Flioul) ols (el 3 Aol lalad- s ¢ jlae¥) B (1 BLOYLS oLl j3las i
boellsy uldt 8 calelall s5gr Caslia B S 8 e ol Jlay) aypliws 91 sl Gyl s ddlas ols
Ma deg gabe & U Zo0Y1 o B Bl o Siad Wiy Lghiid daiipe AAST e HLYY allles
g3ty B all (3 de gyl LAy Lelall @11 J515 Lalasdl WaiSTy o) Filug il Hle! (oo Y ol
129 A Aol Al B b urgyg  Olablidlg
oY pladl e g b dips Dles I et Vg A pbg Aokl g joo el dauly g 1
ot S 3ue JI zlafy ol aygs 3elS ABy colbl e B B3l (Al STy cddliall olb) SiwS” M\
(19) cpbelalt
O o S 3 Wlamea! (2351 ¢ dygW1 Joll amy Sl o ol Ayl 313 01 dlawlgy s )1 .2
ol Jloaxwl LBVl @Rl sldall Lk U3y Caodl dude G 5L (o)) allas i) 81 Slgendt (B9
GhUll 3 Aol gl Bl 3l W dek) dgb J1 Baljy o) Chkl BLE e dhes W1 1) Bl ()
ol £9 &by LR Oldarey slpadl Ollaldl o) alad) e adsuiey b B3l gl el didy gl el
M S bl g ) O o) el (8 26 @) ket pE Jalge ey bV EKS ok oE
grbiad)l O3 o)W1 6y Al SeUSy jakmny aSis Lyl 93 (Jlo phae pldsuial o dely 560 callad
Al B USS Ay Oy S g I BB 03 AR e b dygud Doy Aawie b 9 B84l
gguwg 48 g BRI Olay Sltlly By BLo) § alad) oo 33l (BLIY Bl 8yl drys 208
sler¥l @ bl § adall SO oo May AL B eolall udd 11 esg Y el eI AB (3eUiS)
G A 3 3hY B I gnp B Bl LSS slis) LSS plisy) g2 B pla g Ll B3I
(19) oLl a5 eolasd Aulis Beiae pdg5 s Bl dsho 13 ols
i ol ods Sl LS. JUaY! jLit o A1y S obe pdsd ausuind I Al Bl e 1 el 1. 3
Gl Bylhs e eSS Lkl ) Ayb anes LB Sy Dleall 35 B ol as Bl Ll e
9 Dol WU S gy awe B3liY) o eSE & dnky do e UL Q) Jeay s O U1 BBl (g Y
3 Lo of ol mig b o Slpeeilly i) Aol SUL plgl fams ADJll ada ey L B1AY)
Slill il Buer By Cllay 1 2 kil )1 g bl ol SIkE gl b das Jo bVl e K
of il ) pllay Bjlde Ale Mgl Rislasd) AU (oM BeUS a1 @3 L g aal T Ll
[(19) Wrdaw Jog L1 515 MYl pdaws e Bt 3011 & S
M3l g £ 8 F) Cbudl) O g Wi Ladidly o)) Al (nfy Cudd o i(ad)) AL 4
By Cpugs! Jlemwl Sbwdll ada § Sliledll o8 el B Sl g YL 3 b 18 laady
o W @ Jgdl plaas G aaly JSKay Ahdas Aot oda g lardall DBy ) gae g )1 sle B 6 Y1 JSI
(19) #e Ky 151 Blrlart 2o Slponddly s dlis das 81 LS pesadl)

164



welary & ‘@55

farb § oSoull Josiogy comildl S0 § O 58 o WP £33 D) 98 @il 1B Ry 5y @l clayy
(A I S G B S e e W O3 g o Shish b D A1 SN 1 gy pud
ety B G el hsn O g LS iy O a8 Gt Bsl) el B3 ) i) Slnad
O L e L S R ks
@3 WS Ot gl el Llall Gl o AdlWly dbi e 31 A G J) OBl BLL y500 g
B) S z9 5y i) el o delay L BIS Syl gl 8l sl Y sgially clgdl S B3y U1 kil
(14
O Lo 1= Jdl =gl piad) UL o Alday Bllais o)1 (o Brlns b 5l piadl Olonlandt il :Lasls
A & @ Sowng cpaead] Bhg 3 et (635 31 £)l5adly Blally BIAH § plul jais L) day L I sy
Jhad Lol dugb N B3y 53 Byl Cidals e Sliab Ol 3 desiiall gl B o W SLally Ay e
s lally Jdl Ll OF (20) Okl OIS SClaasl oy i1 aigyy A O O LS (Cindll
poins Bygoa daaldly Jll lially ploaa¥l oy M) peddly B G s p Y bl 0 o 250
A o1 5 Y G (S ) 545 31 ) 1 R kel o Bgens oL b o
P plisuial WL Wi 5 Sad (o7 —5 L) asliy) o Lo J1 a8 SIS (o) Y1 jLESH 0 g
AU 85 gl § gl S (3 By 34 Tsluns 51 ST zlall G 05 L 83ley (Jplb Joms 01 el g AL S
Collly ol s g5 12 516 IS 3 sf 3 dig ey gl Slbedl op B g Bes Aws VS
5 Ginog 2y slendly sl 3 Canayg Ialess gy L Sl o loriall gy () o gl
A0 Lol Olilep aldsuinl E g (BLAL 1) Cad L3R uoliall plaisl Jo B85ud pisg 4ol
3 OBl A dised 35 & W DAL ey ) DSy plandl A5 J1s Qs py 5 Jows
Jady dogom Ji— s plandl dud ey WS (Olady ol el JEsY) dagliag deandlS (551 Slikes
o 0)9A Gy Aygb 3L LG ) & OV 31 Wilgg aigy o Blisd) ( BV 3 Olgiw i (S 0lud
(14) pud Jats
! Shlgs gl 2

pailas @l @i POl 2ol Oy Genddly FuH Olebs S eal Ogslad! day
A5 Qg Sladl ada agrlg Fl Sbuoudl o i SUW L lguslaly peeda) agplie ddid 80000 B15YY 000
(7) St S Ul dgrtght Sdlazs wn coilin g o gy LS —cilims—R 2l il o BN e
oda aSUE L o |y dwgalll Bt OSially Jguo¥! b dazmy ¥ poeially @11 Jos— jlme— olids O LS
G A $ eols el uxl Ol s (2) bl Slylgey Gyl st 53 Jb uly 0 Sl
Sz (BlbLis 5131 e 311 Db o s M O 11 sSigd) iy 8pdg Augledl Bk o8 LSy
It A WS (27) dpod) dgdlg Qwi)w sl e LA & Y Wl Oy daeaidl ALY e e
e Jondl slal @By dspw BL B 31 (18) F gudige Slrlgy plgs (o il Slylgs sk
G el U1y ol o Lagin IS ol (Aehaas) WS dkie 3ylge 04T O Gl 1oy (8 pial) (bl gadd 2SN
aim Jonll ghgn & R g0 cplind Slgn psls Ay LS (17) ol B39 o Lo 35 8
b o —dskdl @ 3udl 3512 —Modeling drded! stazst gl Flud) gudigs Waddy — Joadll OG &
3343 Lo S 05 (Ao ygu2sg @blast £150 Oglanndl ald 531 B3I gyl SAbLEL! 0 A8 gast

165



..... azd) Ayl S osbelall sy 31 gl &3m0

i g OMbl J51s pomddlly ) elsly pslas 3 Jladg 54 6131 3:3E o @SS o (Silpdlg gl
S Ol LSTg09 Sl e @1 ol 2o 3By LeBle g8 gglary ABL) 0gdylang oy
(8 2) ity AU fokiig daldiand) dind) Sluylally sty )

Oull poeid daylges 12
w1gily (S3L)  Bgad ea iasSo b ) g Slabiie L B ity b clagal
Sge 5> o) My By e Sleladl 3)lg0 plody 0l cgu o M f 3 ¢ Jadd) ok 24ST Ol dly
daidl 3b siay ol Olgrg ¢ MY B el Awgll o (MUST by gl U e B
G Opiboshly Og pall OMes) o (laball glans 3 Lolul Laylgadll € Wy b ol 3ol 1ia 9 (13)
sl e ool (b ity pdidly laloseal] o 59 bl Sluylell oo w1 § ealud (gsilas fusb
S bl e SBlis Em Ul (gl Ayl oda By L Odel) aladl gl e (g ylglly Bl poniuy g1
T Bl 2% Led Y1 &y 369 Wg)lpdg OAM o Lailgss 3579 oy § ARSI Olgusg LI 3yl3g
B! Gl Colgry dpiadl Bl sladl Ol oy dladll Sl e sl gl
S @3y 3Ll Bl — Galall FIAF g Ay £193) Ayl 0 O3S L1 (lgin Aoyl e ) B g
B Al DMt plein ) (Vg Slablidl (G ylally £315d & ddawgll Syl (B ally g ylsd)
055 08 ULy pliseawl gl A Ao Sldlaze gl @) g1V Aslyy LS (BygSILY AW p1gY) e
Lghs Bpro DU aldsuinl o) g2 Ligdpe pb bl Com ol Sl &adllly L0 Slegy it e Wik Al
G WS g M ol gl dauddl Byt e SV G e (b Al jp OF AiLs e 3 SO SBLAL e Yt
1(11) L o) 2 gadoud Adliz JSCal Ol ety Hlrily 3 k)
1S 1 pgilasty pllall ol oLl dmgs o4 Gl (Gl gl JlndWl o Ao gatt g5 tamgd)
el ClslidYg o) oldYy
i) Toldasl Jand gLy Y1 dor i) Sty sl o B gadt Aoty Wjlpl oS8 &) Bl g Slablid) : pSR o
Gkl g
Sl getl @z gl O) S ppliled] JUodb jgaddl Jam sty & p2eidl Ol gezeal] Wt aygdl taled) 2
(Gl § Ol 3 et 0 853 Bl Jam
7559 oy w5 Dua O Bl 58 Jam alnml Akt Sleged i) aed D gl
LY e Bigd) e egal!
NSy Ui 10 Jawiy gy lall SlEl 0 3,58 Jaad gylall bl o Usls dsjge ylnsl degad 1 QL3
A Bl jlply bk s pb ble cot
it ol [y A I Gl S Jlnt YO otV o By a0 plony dime G301 b JSU 1 B0
10l gylgtg Gl gentd Lalg @2l Bl Ledy Gl oo A o
1(22) EIAH iy Yl
13b b @ onis byl ol e
Stk gl 8 Ly 2 A e by A1 adse .1
.@L.’:J\ W o foas dggud 2

166



welary & ‘@55

gy ole pby 8pSY) G Al 3.3

g (SUl g uxg 4

(25 22) Glallg £))gdl Glr ponis LG

13 L Ado )Yt Bl g ylgadl glr Jo jlei¥ldslyyy st wis Bl it (@)1 Laulgaall gl e

279 dWlg dmy et G alt § 212-10 o5 sl GJlall § 85 o ylmad Aot BLL 55 Y O 1
gl syl S1d plet (B iy

P S YO B g B e Bl IS ety Ol oy L Wby OuL) 513 Bdoy Y1 penis o 2
S by o8 Iiad (Bl gy polidl e danb g by el LB UL Juakyy 23 o8 i)
Sl

Bely) oS8 WS ceenid! Ranlll Y5 Bloall Slhons ol g i) 0 dxlg gy gyls JS Aoty 3
o Lot Glid) Bl e an il (s u Joball allas gLl oy OF b pdy sl gy15adl 3 g5 e ST
Al Sl Y1y (SKadlg Osl1g Jolall Eom

Oy 825 oo S5 Y Bluns G lall J5log 7)1 disg Slabladl Ado )V O Wi jlndl & g5 ¥ 01 it 4
gl 3y e 09 e L5 Y Blew Je jled) gl iy & Ay Y

BLall g9 33 Y Olg o 1.5X1.5 oo o)V e Ol B pam o) g sl &Y OV 8 5

A1 ) A1 Bl sy () B 3 e g S e hiltal) B pre SBL 055 Y O) ot .6
JSadly el

Bl gl 4S5 bl dslyy cud 7

(25 22) Gy §ylp2d1 3 Bdawgll Syl ponis WG

1l b ddawgl 31 & sl dely jles) ks Blele g @1 Jailgaall ol oo

& Gl st BB iy Oly (p3—4 o Bl Jgb J& Y Ol cais by AU jlea) jlesl
elasiay Ul Lo 0585 01y cidaagll 8381 20

Iy po Bl gy 5 ¥ 5> Lawgdl S My ke gl Gl ablis wis 51 Ll dsly) ads 2
ang Al SULAL Lol o) jlesl 093 (Gl 1 Ot Slalg Slablad) wie 090 oo JB Y Bles

3y Sy Ldsell Ol por )
dng gt Gl 3 212-10 (89 gylsdly a1l Glall & 08-5 oyl (p A BLLI B Y OV .3
.agj\.\j\j

Belyy oS8 LS henid) doedl) 31pYy Blnall Slkens aldll sgud HlmdVl oo Ay £ou gola SRSl 4
o Lot Clid) Bl e a il (et w JoU) el EL1 0 OF b pdy Alghall g lsldl G g g e ST
el Ol Y1y (SKad1g 051y Jolall Em

Agke el 3Ll B8yl 4315705 Wrr b jadd g sd) Aoty Aoy aue B

Sad de gyl SBLYN jo ddond (Gl e S0l o8 [ Y Bl D39 )i § Uare Slygd g Jos Jads 6
Adawg 8y 31 3 el LDl e

167



..... azd) Ayl S osbelall sy 31 gl &3m0

il S Bl Bkes! 6 b dyyldly Efledll Sl ag) lawasdl (SL¥ly SBLYI ayg Blels 7
Mg Jo1d) (0 @3y

Olab\ad! PN i&u\)

pisind 31 cloguany mo ST gl (b sl A 29 £)lgddl § S3gzht UL ST Clablid) w
oda Bgg degyll ULl iy et § Sds O Slag g bl B B o) il Olhes  foged
Slogest Janiy (3Ll Bpine il Olgry ST jogas Bl e Akt YSalg DI ads @ b
Toely gy Olablid) 3 ps O bjsy W Ly Lolde Wgoug 2 abolial) Ly Tulay Ao iy 3 il BLAN
Byaabl 20 Al SBLN g1 3jd (SCiyg Auadsul) DB~ fdi—cl bl Olodandl alunl gk o
& Jeredl Joe AadW) jled dslyyy Oygdly Ads1s (AW enad O fuzdy cdolud) dawl gl Olablid) Al Gy
(1) gt dslling SSogoll Dlglo 0 )15ad) DB pdgig Arline Slus (o By pa) 215!

o) dogin

5 allalt ulys o doxall gl pgdl Hbl G a3 Reageid) Sigpdl o Tty QU Eodt b
s Gl Ly G s Crekigh! Bae 8 Slaghally UL sllas) Bus clly (gadly G 2 WS
Ol i baylgog

(&) co.*;

Jagmy pobe =B 221 Chond) dladl (8 Lol Akl ypie G belall sy Cpiighl St
A B @Bl puilas . ety Ladige 42 gasds JU) (Olapally @A) dad (§ opbalali— aldieg Ol
gl L) el 3159 ik gy Slagmey Fl Bleoy dadty eaondd § egae Oghony (2022 4131
izl

Y (REINEY

clisy ilall o1d Wil Sluhully Sl cao G el Sasl § uB (Lol Bua 3id 2
iadley (bldly OIKalg slas Yl Byliy G 3lanll Ladasedly SLALY g5 (5 pe o Sk s SOLLALY

Ol poeidg Flae 2 @ Ll Jo¥1 Gl 8y SlD U1 OBl . il
By SO JBg S 3L eud 3 dmngyd) SLI slias) o slp A Jo oW1 Gl o 2
G Ay g ey Al Gyliy & a2 oy WUy ol gl G Al Ly FIHy A
S do¥) Blsdt 8 31 sl ke gl O OLA G up2 e clord 5l pshal 313
@By B,y Iy y92 S o ABII (Sgims Ol sy (oo by 88 g afl (DY daew oy
358 5l Jf g yp2 Bl g1 L) Jodadl B (Blge pb Joobadl mo BBlge (BBlss 0 O oo
Ablgs 7 ke Ol drady dacd > S (25) sl Bk o Gl & Ll Ty lpd) day
o gl 31 cBlgal) O53abt Saogll Sl Sy (261 <0) JIsd o oW1 S o o1
Y075 Wayludeg 5y al1 adadll dze caiitd Mg %0 (95-T75) b Jo¥1 jlas ¥ SbgSL ¢l -1 dddlgs

St

168



welary & ccgjﬁ

Asyge 8,80 Ul e 0SSy LYy fudkadlly BUd) day jLasY) z) (2 8,80 e Al ikl 590 3.3
SV Ayl o 05T W 5B e B Cwmly U 9 SYE L ey JoY) ) (et e
A Jgur & WSy 3,8 (93 onily

S e o T Jgur

O ydh s oY 9\ Sudl
6 Blelusesly SbLI) dslyy (il
10 L1 Al A SBLI) Slieslge
12 L1 O lall AL L) Lt Ol poedd pules 4 ,0e
13 Oubl poeddy Flu> Llwog dal)

By opalall ey kil B0

ilid! Silylge pgles
U s 3
> Ol i oyl gulas

7
9 I omis
9 el il ety
9
5

&J.\L\Mbbﬁé Z.'BJAA
U,.:J\ & ddawgl Ol ponis

o) el d
ey ki AU e Ao g Aue e 2022 &d )31 gs 3 Pre -Test Jgl jlsst slpx! ¢
Ui Ol jamd el ) day 31 Cond) gasd 7l 0 83Uy B3eST1 ity 3 bl pomidy @11 G Oglany
hdead) Bped) Lyl O Jolee Ol (g Blin¥) aioad @) peslll) 2oV o uSTR Lalulg Laga
&My «0.81-0.93 cm gl Slpig SRy 1ol LI Jolas @b Cmgl 3 O DLy Asdlas plusely

[(3) S Y75 WU pladll ds o a5 gand ded )1 ol 01

P OUL) adr Olgsly 3,k
S G Oshany Lelyy Lusige cumly ol easie (U ol Sy aad- 31507 Bl Contsui!
LY A & dry (1) S slbst & 31 ((oeoad)! L) jlasl) sl ausunly Chod) By ponidy
Jeag O oSG dmyd ot OB 3,8 B0 Je s Hlas Y O Ly L AbB- A Al G iy (0) 5 douonaa)!
S1EYly gledt wglly Lglt Ly OIS alisul #9 .(0) (2 dxyd 815 dxy3 B0 2 Sl \gde

W M 2 & ol

Z\..:,éu!.\j cjk.J\
bt gehe Joa ody b o1 01 qitad) gl 101 ot julany Balgu () cpakigh! Bpne 1
Gry> 7.0 oylis sylme B1£Lg (dzyd 43.2 ab glu Lowgis drys 34 oS ind) ded 815 cirys 54 2
i gy pmlak g gme Sgims O cigmdl op V0T 01y dry380 —0) oo wilryd ol ke Ao
2 Jgdr W vgd e Sgrams OIS Lo pgin Y0 24 Oy (ol I Jof Wawgze OULY

169



..... azd) Ayl ] osbelall sy 31 gl &3m0

Gl penis bilgoy plas egdpme IS (Y038) Gt Sl e ST OV A2 Jgier iy

Oull poess gy pulas o 58 paadan I3 5l arps 979 pus J) 3 Cll Dadde § Gl L3y Aadsus

Jos Sl 8 Siad -l s ade ¢ MY (S Gimdt dtly & cplalal) sy 1 retight b Jgline 05

ol Jes! @sl Oy danasuie Dldg 359 pls LIS duaasuis Loyl Olygy ogST530 G Lkl 3y1aY)
O poeisy Gl Lty olas BBl p3las uxl GLE § ealu (FS-;

Ol pomdd Jailgurg plad v pme 339 o (bl g 12 Jour

N s.d X 1 bl Slorys Lawgre % fi OM pomdd Llgury gulag 48 akt (6 grams
34.8 38 16 (40-34) daisus 12
45.7 33 14 (47-41) Bamgs B 20
42 7.0 43.2 -
51.6 29 12 (54-48) e i yn
100 42 g a8l

Bias Sy o8 Bpas dudy dod o) O i) Spght O pds et (el cnedigl) Bpae 2
dryd 22.7 3y gl Lowgiy dmys 14 oS 43y Lod 819 dryd 33 Sl Ol pondd mlas pdgoedd
S OW I ) ol §9 Axyd (48-0) Ared ) aned ol s Ao dzp3 5.87 (ke B1pELy
Sl OMl) i lal g Bxyd S B9 fpeedl ke Juam @) Sl il ool Tad
O Loy (LY J) ok Blawge OIS OUl) poess pola o pme S Ob i) (0 Y076 O gitad!

3 Jdgdr A agd e Sy O gl 0 Y024

Ol) jonid pulad g yne 339 o (el ayg 13 Joir

s.d X Bkl Dy bowgie % fi Ol oy plak 4 bl (6 gtamms
16.0 38 | 16 (20-14) dadsuis 8 oo
24.3 38 16 (26-21) alzgus 1500

42 5.87 22.7

31.0 24 10

Rl s 5 OALY s polad o mn S (Y076) cibgoed ) 8O or 5T 00 3 g iy

Ol pomis plag all) o) e Cidl Bl 3 sy el GBI OF aay Mag dlawglly dadsidl

LY 31 b AL atglt 13y AUt Oylabt elall ST (1 dgyed) Slygldt Sl (JI IS o Dm0 U

pledl wuds Adbgl JlsWl Wl gl Oull pemisy @WFL jewd Ao sl i) Jge> o
Aralal) gBlanal o) Al (BLUS 385 o Sldgsdl

(! e Jua dnady ded ot O miladl gt (OML peeds Loyl (n ) Cikigh) 88 pms

& 135 2,99 jlme B1ELg axyd 19.6 ab glo Lowgis (Axyd13 ol ind) ded By cxrys 24 oS

S Dlrylll adll sokoll Wy Sl SN Y1 i) el G902y (32-0) deed ) azed £l gl

Ob el oo Y052 O miladl gt (DMl poess Jailgaa ogdime Bryd g (B9 gl Lgale fua

leliog AJle vgdyme Ssrms gl o Y029 O Lay cilawgie SIS OUL ponds Lailga) ogRdime (Sras

4 Jj-\?. (i

170



welary & ccgjﬁ

c&.!a_»}u oul PN b\}ﬁ; p-e-%” ool (0/052) g?’}?;i\ - S RN l.:ﬁ ol J\ 4 J}.\:- e

Bl g g W1 31391 ledaiy Slgerg oo Tejr WY opdbo gl gl 5,58 11 SU3 C S OF 89

Ma 8 jo ) Jlgs Olble e Sliab g b dadld) Goiond Gl golpdy Ojb & Al egud <3 )
olad

Ol) ponis il gias ogd e 389 & gl puysh 14 Jgir

s.d X bl Slrys bawgie % fi OMll i Jaslguy 8,2kt (6 gtme
42 3.06 19.2 14.4 19 8 (16-13) Liadseis 3,20
19.9 52 | 22 (20-17) Hawges 85 0o
23.2 29 | 12 (24-21) i @b yms
100 | 42 g0

Sl 53y Sl i !

o s e pST daey SL el A G Slaplly Fluk Cad Sl o (801 e
Bya) o ey &ML pois Laylgiy pulas AN A5 alt 11 O iy Oty Oguight Jlibs &1 (el
oolge 5151 (o @SS @ Bylall Camdl ol G lelall sy cnekight LS e ol Gzl bl
SOl oty B gulasy Jailsd Gedasy B1paly Pl a1 ki) Capts Gk 8 kel (Sl
o 5> 9 gy Sy 0 DLl 3yl Pl iy Aukell andall wgall Deliasl 384 e I WSy
B! p WgeSS od (@) RN UL o S arpe ) 5 slaeY deasasue Le OB Gl 8y9009 1)
g Set SIS UL odd Rolsy 83U Lessss ey Sliwy Olpd e Tely (g danby L
ol Bl W) aad) £))sdg @A i 3 feall Lngie Laslazsly Loyl saall

Ay S

S/ B Bking Lizad! ged § 3158 (G0 sy BmUIl L) Olie¥ly it Sadb Og Ul auiz
deodal) jolall by Coudl a slust @ 8ygilly Bustudly Osall Wy ghdd 31y dmslr— Ley 1 dwdad) asle
) s & nelall (J) SISy (e

)JL.GL\

1-Abbas, S. S. and N. A. Ghusoon (2014). Planning Standards in Sustainable
Residential Community/Analytical Study of the Growing Standard.
https://moch.gov.ig/uploads/24_Study31.pdf.

2-Al-Amiri, S. M. and T. M. Al-Ghalbi (2008). Management and Business, Wael
for Publishing and Distribution, Second Edition, Amman, Jordan.P.283. In
Arabic.

3-Al-Jadery A. Hussein (2018). A guide to preparing and writing dissertation
and theses, Al-Warraq Publishing and Distribution Corporation, first
edition Jordan.P.73. In Arabic.

171



..... azd) Ayl S osbelall sy 31 gl &3m0

4-Al-Mudhaffer, A. F. (2018). Study and evaluation of green spaces according to
the standards and efficiency of implementation. Muthanna Journal of
Engineering and Technology, 6(1), 10-19. In Arabic.

5-Al-Musawi, M. A. (2010). Green spaces and their systems, Journal of
Geographical, Libya, 1(1):140-162.

6-Al-Qaei, Tariqg, T. M. (1993). Trees, Shrubs And Palms And Their Role in The
Ecological Balance, Dar Al-Marikh Publishing, first edition, Riyadh, Saudi
Arabia.P.391.In Arabic.

7-Al-Taiy, H. K. (2014). A Suggested approach for reforming agricultural
extension system in Iraq. Iraqi Journal of Agricultural Res., 19 (7):204 -216.
https://muthjet.mu.edu.ig/wp-content/uploads/2018/10/.

8-Al-Zaidi, N. J and Z. M. Khalil (2015). Qualification of Human Resources to
Apply Electronic Management A case study In the Ministry of Science And
Technology. Journal of Economics and Administrative Sci., 21 (86):173-
195.https://search. emarefa.net/ar/detail/B1M-699828.

9-Arab Labor Organization (2021). Standard Arab Classification of
Occupations, Cairo, p.441. Published on the website
https://alolabor.org/arab-soc, available in 2022.

10-Arab League for Science, Education and Culture (1989).The Basic Arabic
Dictionary, Larousse Publishing, P.7. In Arabic.

11-Awwad, W. M. (2021).Landscape Design for Urban Streets in Baghdad,
Unpublished MSc Thesis, Department of Horticulture and Gardens, College
of Agricultural Engineering Sciences, University of Baghdad.p.34-88. In
Arabic.

12-Beard, J. B. and R. L. Green (1994). The role of turf grasses in environmental
protection and their benefits to humans, Journal of Environmental Quality,
23(3):452-460.https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/jeq
1994. 00472425002300030007x.

13-Campbell, N. and Campbell, N. J. (1998). Writing Effective Policies and
Procedures: A Step -by- Step Resource for Clear Communication.
https://www.amazon.com/\Writing-Effective-Policies-Procedures- Step/dp/
081447960X.

14-Chalabi, S. K. and N. K. Al-Khayat (2013). Ornamental Plants in lIraq,
Ministry of Higher Education, Al-Dar University for Printing and
Publishing, first edition, University of Baghdad, Iraq, P.19-334. In Arabic.

15-Flaifil, K. H. (2014). Soils characteristics variation in the westem plateau
province of Najaf by using geographic information system GIS, Adab Al-
Kufa, 1(18):147-170. In Arabic.

16-General Administration for Curriculum Design and Development (2008).
Medical Maintenance Department, Saudi Technical and Vocational
Training Corporation, Riyadh, p.8.

17-Hdoom A. Th. and A. S. Mithal (2011). Communication Skills of Extension
Managers in the Departments of Agriculture in the Central Region
Provinces from the Standpoint of Agricultural Extension Agents. Journal of
Kirkuk University for Agricultural Sciences,
2(1).https://www.iasj.net/iasj/article/33313.

18-International Labor Office (2012). International Standard Classification of
Occupations 2008 (ISCO-08): Structure, Group Definitions and
Correspondence Tables, International Labor Office.

172


https://jeasiq.uobaghdad.edu.iq/index.php/JEASIQ/index
https://search/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwirg8ieppb4AhXmSvEDHVsOBFQQFnoECAkQAQ&url=https%3A%2F%2Facsess.onlinelibrary.wiley.com%2Fjournal%2F15372537&usg=AOvVaw3I2m5lYf-MICyrWfFEpoYV
https://www.amazon.com/Writing-Effective-Policies-Procedures-%20Step/dp/
https://www.iasj.net/iasj/journal/243/issues
https://www.iasj.net/iasj/journal/243/issues

welary & ccgy“

19-Irrigation Guide for Plants in Urban Afforestation Projects, 2006, Article
published on aradina website, Saudi Arabia, available on February 28, 2022.
In Arabic.

20-Orr, S., J. Paskins and S. Chaytor (2014). Valuing Urban Green Space:
Challenges and Opportunities. UCL Policy Briefing.

21-Rasoul, T. N. (1988). Garden Engineering, Ministry of Higher Education and
Scientific Research, lraq.P.97-179. In Arabic.

22-Sarantakos, Sotirios (2017). Social Research, Arab Center for Research and
Policy Studies, Beirut. P.189. https://bookstore.dohainstitute.org/P-957.aspx.

23-Salim, M. H.; K. A. Sarab; K. F. Thamina and K. S. Asaad (2017). Evaluation
of the Current Afforestation Situation of 60" Street and some Districts
Housing in Hilla City and Give the Appropriate Recommendations to
Develop it. Euphrates J. of Agric. Sci., 9 (4). http://www.ejs-
agri.com/uploads /pdf/New Folder /9/ mulhak% 202/% D8%B3%
D8%B1%D8% A7% D8% AS8.pdf.

24-Saudi Ministry of Municipal and Rural Affairs (2005). Guidelines for the
Design of Sidewalks and Verges in Streets and highways, Riyadh. In Arabic.

25-Saudi  Ministry of Municipal and Rural Affairs (2016).Afforestation
standards and control within cities, Riyadh, published on the website
www.momra.gov.sa, available in 2022.

26-Sheikh H. and H. Jawad (2014). Planning's biases and standards of green
areas within cities-A study of the reality of green spaces in the city of
Samawah, Journal of Baghdad College of Economic sciences University,
issue 38:177-196. https:/ /www.iasj.net /ia sj/article/87816.

27-Suvedi, M.; M. D. Kaplowitz (2016). What every extension worker should
know: Core competency handbook, Michigan State University, Department
of Community Sustainability, p.7-22.

173


https://bookstore.dohainstitute.org/P-957.aspx
https://www.iasj.net/iasj/journal/231/issues

ISSN: 2790-5306 (Print), 2790-5314 (Online) IJAR

IRAQI JOURNAL OF AGRICULTURAL RESEARCH - Ministry of Agriculture

. . - . IRAQI JOURNAL OF
Available online at: www.ijarmoa.gov.iq AGRICUQLTURAL RESEARCH

VOL.26 NO. (1) 2022

AGRICULTURAL ENGINEERS’ KNOWLEDGE AT NAJAF
MUNICIPALITY ON CITIES AFFORESTATION CRITERIA
AND RULES

S. A. Twayej! Ali J. Al-Abouday? H. Al-Taiy3

Keywords: Agricultural Engineers' knowledge, Cities' afforestation criteria, Cities'
afforestation rules
E-mail: sallam.abdulrahman1209a@coagri.uobaghdad.edu.iq

ABSTRACT

This research aimed to identify agricultural engineers' knowledge at Najaf
Municipality on cities' afforestation criteria and rules.42 agricultural engineers
working at Najaf Municipality were included in the study. A questionnaire form
consisting of two parts administered using the face-to-face interview method to
collect data from the respondents during April 2022. The questionnaire consists of
80 test paragraphs divided into two fields: 1. Knowledge of cities’ afforestation
criteria was measured by 48 paragraphs distributed into 5 aspects. 2. Knowledge of
cities' afforestation rules was measured by 32 paragraphs distributed into 4 aspects.
The Data analyzed by means, frequencies, percentage, range, and standard
deviation. The results showed that (71 percent) of the respondents had medium-low
knowledge of cities afforestation criteria and rules, while (24 percent) of the
respondents had high knowledge. The study revealed Najaf Governorate
Administration has need to work on for developing the capacity building of
agricultural engineers on cities' afforestation criteria and rules through training
courses.
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ABSTRACT

Application of pesticides on vegetables will protect them from pest
injury, but in another hand will hold pesticide residues in vegetables.
These residues have harmful effect against all consumers. In the present
study, we took imidacloprid insecticide, because it used widely for combatant
vegetable insect control in Irag. Median lethal dose (LD50) for imidacloprid
pesticide was determinant by using Probit analytical method. The evaluation
of toxicity carried out by taking 1/10, 1/100, and 1/10000 from the LD50 of
imidacloprid insecticide. Orally administration of determinant doses applied
on albino mice using gavage-tube for 30 days as sub-chronic exposure. We
took both biochemical and hematological parameters, as indicators for
insecticide toxicity. The histopathological study been carried out for liver,
kidney, and spleen after we sacrifice the mice of each group separately in the
end of the sub- chronic orally administration period. ANOVA statistical test
carried out for results of imidacloprid biochemical and hematological results.
The results varied based on kind of parameters and concentrations, low
concentrations dose 1/10, 1/100 and 1/10000 from LD50 has the same or even
more adversely effect towards targeted organs, the reason for that attitude
due to bio- accumulation effect and the inability of low dose for stimulate
the defense systems of body like superoxide dismutase(SOD), whereas,
intermediate and high dose concentration able to stimulate body defense
systems like SOD.

Abbreviation

SOD, superoxide dismutase; RBC, red blood corpuscle; WBC, white blood
corpuscle; MDA, Malondialdehyde; HDL, high density lipoprotein; LDL, low
density lipoprotein; TG, Triglyceride

INTRODUCTION
Agriculture in the world has altered greatly in the past one hundred
years. Many farmers follow high yield by using low cost energy, plentiful water
supply, efficient chemical fertilizers and pesticides (14). Pesticides play as great
value in the high productivity accomplished in agriculture through the control of
plant or animal pests. Although pesticides have advantages, some have defect,
such as potential toxicity to human and other desired species. Exposure of
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general population to pesticide most generally occurs through consuming treated
food sources(13).

Despite, good diet contain high percentage of vegetables and fruits
show primary factor for reducing the risk of gastrointestinal and breast
cancer disease, pesticide residues on vegetables forming possible danger to
consumers and have adverse effect on human health (12).

Pesticide is defined as any substances or mixture of substances planned
(designed) for avoiding, destroying, repelling, or mitigating any pests (3).

Pesticide residues defined as any substance or mixture of material in
food for man or forage for animals resulting from the use of pesticide
including any determinant derivatives, such as degradation and conversion
products, metabolites, reaction products and uncleanness considered to have
significant toxic effect (16).

MATERIALS AND METHODS

Imidacloprid insecticide

Imidacloprid insecticide used in the experiment was commercial
insecticide. Its trade name is confidor. The imidacloprid concentration was 200
g/L. The manufacture company is VAPCO Manufacturing CO. Ltd. The
vendor of pesticide was the representative of VAPCO Company in Al-
Yusufiyah wholesaler market. Imidacloprid chemical name is N-{1-[(6-Chloro-
3-pyridyl) methyl]-4, 5-dihydroimidazol-2-yl} nitramide. The chemical formula
for pesticide is COH10CIN502 (12).

Calculation LD50 for Imidacloprid Pesticide by using Probit

analytical method
The calculation of LD50 for imidacloprid pesticides had been carried
out, by using Probit analysis method. According to Randhawa, (21), we
should determine LDQ and LD100 for targeted pesticide. Due to the fact that
we do not have pure active ingredients for insecticide as we mentioned before,
so we need to change the volumetric size of our conventional pesticides that
are available in locally markets to get different concentrations of our
dissolved active ingredients for carrying out LDO and LD100 experiment.
According to Hendawi, (12), the milting temperature for imidacloprid
pesticide is 143.9 °C; this will give us idea that, imidacloprid change from
solid phase in to liquid phase in high temperature without deformation
its structure. After storage temperature of 54 = 2 °C for imidacloprid
pesticide for 14 days, imidacloprid stay active at 190 g/L from the total
active ingredients before the storage process period (11). The concentration
of imidacloprid pesticides that fixed on the container is 200g/L, so to
calculate the concentration as percent expression, we should apply this
equation:
% = (weight of solute (g) / volume of solution (ml)) * 100
% = (190g / 1000 ml) * 100
So the concentration will become 20%. The container of imidacloprid
pesticide considered as stock solution, this is clear because the concentration
that is fixed is 200g/L, whereas the container volume was 250ml. By using
water bath with safe temperature for example 40 °C, we can get rid of some
volume of solvent (methanol), by this technique, we can increase the
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concentration of active ingredients and get different concentrations for the
determination of LDQ and LD100. We can also dilute the concentration of
active ingredients by using proper solvent for example (sterilized water), to
decrease the concentration of active ingredients for the same purpose. In both
cases, the new concentration calculated by using the following equation:

concentration * volume (before dilution) = concentration * volume (after
dilution)

According to World Health Organization, 2020 (23), LD50 for
imidacloprid is 450 mg/kg. We took this number as starting point to
calculate LD0 and LD100 for targeted pesticide to know the sensitivity of our
laboratory animal test to imidacloprid pesticide.

According to World Health Organization, 2020(23), LD50 for
imidacloprid is 450 mg/kg.

So:

LD50 =450 mg/kg

Weight of experimental mice = 25g kg = 1000g

450mg / x =1000g / 25g x = 11.25mg

So the LD50 will be 11.25 mg/25g (weight of experimental mice) concentration
of our pesticide is 200g/L.

Whereas: g = 1000 mg, L = 1000 ml.

We can express the concentration as: 200000 mg / 1000 ml. The
volumetric amount that is equal to 11.25mg is 56.25ul. So we took group
consist of ten mice and we gave each one of them 56.25ul by using oral
gavage tube as orally intake kind of exposure. The surveillance continued for
24 hours, the results shows no adversely affect appear on the group of mice.
Due to this result, we started increasing the concentration.

The experiments shows that LDQ is 4000 mg/kg. Whereas, LD100
is 8000 mg/kg.

According to Randhawa (21), five groups of mice has taken, each
consisting of 10 mice. Five different doses has given orally to each
individual of the groups. Group 1 gave LDQ concentration, whereas, group
five gave LD100 concentration. The remaining three groups has given
random concentrations between the LDQ and LD100 values. The animals

th
were monitored for the first 2 hours and then for 6 to record any toxicity

symptoms or reaction due to the effect of pesticide exposure, at 24the hours
we will calculate the percentage of mortality.
The calculation of corrected percentage had been carried out for 0 and

100 percentage of dead mice as the following formula:
For 0% dead: 100(0.25/n)
For 100% dead: 100(n-0.25/n)

The calculation of doses in (mg/kg) have mentioned in table 1;
transformation of percentage mortalities to Probits have mentioned in table 2.
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Tablel: Converting the imidacloprid doses from (mg/25g) to (mg/kg)

Concentratio] Volume Orall ;

n of pesticide| of pesticide intakZ ( ég(:m(%/fg)%) lég \é\ézl%g)t (;()(:Egig% Log
ma/L (1) mi(2) dose(mb (3)
200000 1000 0.5 100 1000 25 4000 3.60206
200000 1000 0.6 120 1000 25 4800 3.681241
200000 1000 0.7 140 1000 25 5600 3.748188
200000 1000 0.8 160 1000 25 6400 3.80618
200000 1000 1 200 1000 25 8000 3.90309

Calculation of Slandered Error (SE) of LD50 for imidacloprid pesticide:

The SE of LD50 calculated by using the following formula:

Approx.SE of LD50 = (Log LD84 - Log LD16) / V2N
Where N is the number of animal in each group.

Evaluation the Toxicity for Imidacloprid pesticide
According to Shakthi Devan (22), after determination of LD50 for
pesticides, the evaluation of toxicity carried out by taking three groups of

t
Albino mice, each group consist of ten mice. The ? group gave one-tenth of

d
the LD50 and considered as high dose. The 2" group gave twofold decrease

dose from the previous dose and considered intermediate dose. The

3rd

group gave twofold decrease dose from the previous dose. We gave the doses for
each group by orally intake administration with the help of gavage tube. The

following table show the groups with the proper dose for each group:

Table 3: Doses for Evaluation the Toxicity of Imidacloprid:

Group LD50 mg/kg Dose mg/kg Dose mg/25¢ Volumetric size of dose
G1 5623.41 1/10=562.34 14.06 70ul
G2 5623.41 1/100=56.23 1.41 7ul
- -2
G3 5623.41 1/10000=0.56 0.01 0.0501(5%10 )

From table 3, we can see that the amount of dose for G3 group is very
small, so we cannot take it even with micropipette. Therefore, we made series of
dilution for maximizing its volume as it explained below.

The tube contain 0.5 pul
sterilized water

concentration
now 5/100 pl

Add 0.5 pl
imidacloprid

The orally intake period is one month; the kind of exposure is sub-chronic.

Measurement

of

Cholesterol (TC)

Total
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Total cholesterol (TC), triglycerides (TG), High Density Lipoprotein
(HDL), and Low Density Lipoprotein (LDL), estimated using the procedure of
commercially available kit (Spinreact Spain). Serum cholesterol determined by
enzymatic colorimetric method based on the following reaction (1).

Cholesterol ester + H20 pcholesterol + fatty acid

Cholesterol + O2 » cholestene-3-one + H20>

2H202 + 4-aminophenazone + pheno| =———)inoneimine +4H20

Cholesterol in the sample originates a colored complex. The intensity
of the color formed is proportional to the cholesterol concentration in the
sample. The absorbance (A) of samples and standards against the blank read
on 505 nm then the cholesterol in the serum calculated according to the
following equation:

Cholesterol (mg/dl) = [(A) sample + (A) standard)] x 200 (standard conc.)

Measurement of Triglycerides Concentration (TG)

Total concentration of triglycerides measured by enzymatic method
Fossati, P., and Prencipe, L., 1982(8). Using commercially available kit
(Spinreact,Spainy). The intensity of the red colored dye formed, represents
triglycerides in the sample. The principal reactions of triglycerides
determination are:

Triglycerides » glycerol + fatty acids

Glycerol + ATP » glycerol-3-

phosphate + ADP Glycerol-3-phosphate +

O2dihydroxyacetone phosphate + H20:2

+ 4-aminoantipyrine » quinoneimine +HCIl +H20+4-
chlorophenol

Samples and standards against the blank absorbance read on
505nm, and then the following equation used to determine the
concentration of triglycerides:

Triglycerides (mg/dl) = [A sample + A standard] x 200 (standard conc.)

Measurement of High Density Lipoprotein (HDL) Concentration

The chylomicrons, VLDL (very lowdensity lipoproteins) and LDL
(low-density lipoproteins) precipitated by addition of Phosphotungestic acid
and magnesium chloride. After centrifugation the supernatant fluid
contains the HDL fraction, the cholesterol liquicolor test kit.HDL-C was
measured by enzymatic method (11). With commercially available kit
(Spinreact,Spain). HDL was calculated using the following equation: HDL
(mg/dl) = [(A) sample + (A) standard] x 50 (calibrator conc.)
Measurement of Serum Low Density Lipoprotein (LDL):

Low-density lipoprotein is determined according to Friedewald 9).
Equation: LDL (mg/dl) = total cholesterol — [VLDL + HDL]
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Measurement of Very Low Density Lipoprotein (VLDL)

Very low-density lipoprotein was determined according to the
conventional equation (9).
VLDL (mg/dl) = TG/ 5
Statistical Analysis
for Results

For showing the significant variations between the results of this
study, we applied ANOVA table test method for all statistical results of this
study because, this is the best method that is used for representing huge
amounts of inputs, simple, and has high accuracy over other statistical
methods. Lest Significant Differences (LSD) test applied for results in vertical
way to know the significant differences between each column values and
calculation the probability (P value) to found the percentage of mistake in
those results at p <0.05.

RESULTS and Discussion

Results of Calculation (LD50) by Using Probit Analysis Method for Imidacloprid
Pesticide

Table 4, showed the LD50 for imidacloprid pesticide that has been
calculated by using Probit analysis method.

Table 4: Results of Median Lethal Doses of Imidacloprid for the Determination
of LD50 after Orally Intake in Albino Mice (n=10)

Group Dose (ma/kg) Log dose Dead % corrected % Probits
1(LDo) 4000 3.60206 0 25 3.69
2 4800 3.681241 40 40 4.75

3 5600 3.748188 50 50 5.00

4 6400 3.80618 90 90 6.28

5 (LD100) 8000 3.90309 100 99.75 7.39

d ¥ 12.27x - 40.568

Calculation LD50 for Imidacloprid by probit analysis metho Ri- 09701

»

Figure 1: Calculation LD50 for Imidacloprid pesticide by using Probit analysis
method.

According to Randhawa, M. A. 2009(21). The Probit values putted
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against Log-doses, and then the dose corresponding to 50% of the Probits
found out as it appear in figure 1.
From figure 1, the log LD50 = 3.75, so LD50 = 5623.41 mg/kg, the
median lethal dose for imidacloprid calculated by Probit analysis method.
Calculation of Standard Error (SE) of LD50 for imidacloprid pesticide
According to Randhawa, M. A. 2009(21). The Probits of 84 and 16
from annex 2 are 5.99 and 4.01, approximately 6 and 4. The Log-LD values
for the Probits 6 and 4 will be obtain from figure 2. The Log-LD values are
3.79 and 3.63 respectively. So their antilog are LD84 = 6165.95 and LD16 =
4265.80. The formula will be:

SE of LD50 = (6165.95 - 4265.80) / \ 2*10

SE of LD50 = 424.89.

Therefore, LD50 for imidacloprid will be 5623.41 + 424.89mg/kg

Lipid Profile
Table 5: lipid profile after treatment with imidacloprid pesticide for all
groups

C'Biﬁégnﬂ:‘;‘;'fn Ch TG HDL LDL VIDL

control | 68.667 bt 2.404 57.000c+ 1.528 | 13.000 bc 0.577 | 54.667 b 2.439 11.400 ¢ + 0.306
Gl 79.667 b+ 3.528 | 83.333bc+2.404 | 15.100 b+2.108 | 58.633b+2.969 | 16.667 bc + 0.481
G2 79.000 b+ 1.155 | 107.000 ab+ 11.590| 10.833 ¢ 0.851 | 55.100 b+3.086 | 21.400 ab + 2.318
G3 142,667 a+ 11.348| 127.333a+ 14.621] 2.567a+0.921 | 113.087 at 8.619 25.467 a£2.924

LSD p<0.05 19.859 30.776 4.109 16.189 6.155

Note: Small letters indicate to comparison incolumn, similar letters are non-
Significantly differences between means at (p< 0.05), Using (LSD test)

Table 5 showed the statistical result for the effect of imidacloprid
pesticides on lipid profile tests, ANOVA table test results showed significant
differences for all kind of treatments.

Cholesterol represent animal sterol that is normally synthesized by the
liver (16, 19). Exposed that there is lack of information regarding the alteration
of liver under stress of imidacloprid toxicity. They revealed that 96 hours of
Bloch fish exposed to imidacloprid pesticide showed significant increase in
cholesterol level. Qadir, et al., (20) Showed that the orally administration of
imidacloprid for different period time increase the level of cholesterol with
comparison with control. Our result regarding cholesterol, compliance with
all the scientific evidences that mentioned above. The LSD results showed,
significant difference between G3 and control, but there is no significant
differences between G1, G2 and control in respect to G3. Due to the previous
chapter, G3 represent the low dose in comparison with G1 and G2 that
represent high dose and intermediate dose. According to Qadir (20), Carp fish
has great ability for neutralized the effect of imidacloprid over long period due
to the induction of liver tissue recovery. Our results showed that albino mice
have the same ability for the intermediate and high concentration doses, G1
and G2 groups, but not low concentration dose. That happened because low
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concentration dose, unable for induction liver tissue recovery. Therefore, the
effect of bioaccumulation will be great.

Triglyceride (TG) occurring naturally in animal and vegetables tissue,
it is considered an important source of energy forming of fat, it is represent
part from blood serum (21). Qadir et al., (20) Showed that the effect of
exposure Labeo rohita fish to imidacloprid for 2-4 days showed significant
increase in the levels of triglyceride (18). Explained that generally, the exposed
of farmers to pesticides increase the level of triglyceride. Our statistical
results showed significant increase with TG level in comparison with control,
so the results compliance with the scientific facts that mentioned above in this
category. LSD test regarding TG exposed that G3 and G2 have significant
effect in comparison with control, whereas, G1 has no significant effect with
control in respect to G2 and G3. According to Garcia-Garcia, et al., (10).
They mentioned that oxidative stress caused by pesticides may induce
weakness in the metabolism of lipid, this will cause increase the level of TG.
Annabi et al., (2), Mentioned that long time of rats exposure to imidacloprid
create kind of adaptation effect to stress of imidacloprid , this effect happed
due to the induction of hypothalamic—pituitary—adrenal that will play
important role in reduce the level of TG that is increased due to the effect of
imidacloprid, This result compliance with the G1 result regarding TG with
respect to G2 and G3.

High-density lipoprotein (HDL) is complex particles composed of
multiple proteinswhich transport all fat molecules (lipids) around the body
within the water outside cells (24). Due to Bal et al., (4), Neonicotinoid pesticide
have great effect on increase the level of cholesterol due to their oxidative
stress, cholesterol is the main precursor for steroidogenesis that is produce in
the liver by HDL and low density lipoprotein(LDL). LDL like HDL in their
function. Duzguner and Erdogan, (6), mentioned that imidacloprid has
adversely affect against liver due to its oxidative stress against liver cell
tissue, so this will affect the level of HDL and LDL, this scientific fact
compliance with our results mentioned in table (5) regarding HDL, LDL that
show significant effect of imidacloprid on HDL, LDL in comparison with
control. LSD result that is mentioned in table (5) regarding HDL, LDL, both
show significant effect for G3 in comparison with control with respect to G1
and G2, but G1 and G2 showed no significant effect with control in respect
to G3, according to EL-Gendy et al., (7),Vitamin C has great impact on
ameliorate oxidative damage of imidacloprid against liver tissue. Our mice
took pellet as forage, one of the most important components for pellet is
silage, silage composed of fermented plant residues, one of the residues that
are used in silage is citrus residues, citrus residues rich in vitamin C.
Therefore, this is the scientific explanation of LSD results regarding HDL,
LDL.

Very low-density lipoprotein (VLDL) is one of the five major groups
of lipoproteins that enable fats and cholesterol to move within the water-based
solution of the blood stream, it is type of lipoproteins made by liver Dashti et
al. (5). Mondal et al., (17) mentioned that liver is the major organ that
affect with neonicotinoid pesticides due to its ability for detoxifying toxic
substances. Our results in table 5 regarding VLDL compliance with this
scientific fact and that will explain the increase in the level of VLDL in
comparison with control. Mondal et al., (17) Also mentioned that there is no
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significant differences between some orally administration of neonicotinoid
pesticide in comparison with control. Our results in table (5) regarding
VLDL compliance with this scientific fact, because there is significance
differences between G2 and G3 with control in respect to G1, but there no
significant effect in G1 with control in respect to G2 and G3 that happened
due to the adaptation effect phenomena that explained before.

Figure 2 compare between all lipid profile parameters that affected
by orally administration of imidacloprid, it also shows the severity of effect.

160.000 a
140.000
120.000

100.000 H Control

80.000 &

60.000 A

G2

Values

40.000

nG3
20.000 -

0.000

ch G HDL LDL VLDL

Lipid profile

i~ - =4

Figure 2: show the effect of imidacloprid on lipid profile.
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ABSTRACT

The present study carried out to classify Salvia species growing in Iraq
using pollen grains morphology. Plants of the seven test species collected from
Anbar some of and some of Kurdistan Region between May and June 2021. All
species were wild type with the exception of S. officinalis, which is cultivated in
AR-Ramadi district. Light microscope (LM) and scanning electron Microscope
(SEM) examinations revealed significant variations among pollen grains of the test
species; the pollen grains of the test species found to be different in size ranged
between medium and small; the shapes of pollen grains varied from suboblate to
prolate; pollen grains of all test species was hexacolpate.

The surface ornamentation was important in distinguishing some species,
as the studied species were divided into two groups according to type of
ornamentation, which was either reticulate or bireticulate. The bireticulate was
the most common type of surface ornament in mesocolpium, while reticulate was
the most common type of surface ornament in apocolpium. The present results
provided useful pollen grains properties for species identification.

INTRODUCTION
Salvia has known as sage and it belongs to the Lamiaceae, contains a wide
range of species up to 1000 species around the world. The genus possesses
remarkable diversity in the form of growth, floral appearance, and pollinating
biology (9, 21). It is economically and medically important and has antioxidant,
antibacterial, anticancer and antidiabetic effects, is employed in traditional

medicine and the pharmaceutical sector worldwide (5, 6, 20). There are 33 species

in this genus in the Iraqi flora (1), and a species recently added to become the
number 34 species (2).

The taxonomic importance of the pollen grains is due to several main
characteristics such as the shape of the pollen grains, its color, its size, the surface
ornamentation, the presence of pores or colpus or both together, and the
dimensions of these apertures, their number and shapes, which are among the
most important micromorphological characteristics (15). Numerous species of
Salvia have undergone extensive study of their pollen morphology (8, 10, 19),
pollen of Salvia is oblate and elliptic in equatorial and polar views respectively,
and hexacolpate sometimes tetra, penta, or-octocolpate, in addition, the pollen has
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six mesocolpia, either two of them are thicker and longer than the remaining four
(19) or three of them are broad and the other thin (14).

Moon et al. (13) confirmed from their study using SEM that Salvia species

can divided into distinct groups depending on the external ornamentation of the
pollen.

Pointed out Aktas et. al. (3) worked on certain Turkish Salvia and found
that palynological traits are crucial for identifying differences among the
researched species. Kili¢ (13) confirmed that the pollen grains of the majority of
Salvia taxa have a hexacolpate aperture and suboblate shape and tectal surface
sculpting was a useful factor for identifying certain Salvia taxa.

The present study conducted to test the possibility of using pollen grains
morphology as a tool in identifying seven species of the genus Salvia growing in
Iraq and evaluate their taxonomic usefulness among species.

MATERIALS AND METHODS

Collection of plant samples

Plant samples collected from the fields through the end of March to the end
of June of 2021, which is approximately the flowering period of the most types of
Salvia (1). S. indica, S. candidissma, S. virgata and S. reuterana were collected
from different areas of Kurdistan Region through five field trips, which included
Erbil (Mirgasur, Haj Omran), Dohuk (Sarsing), Sulaymaniyah (Dokan), and two
field trips to the west of Anbar governorate, which included the city of Haditha
and village of Alzawiya, through which were collected S. spinosa and S. lanigera
(Figure 1), in addition, one species (S. officinalis) is collected from Al-Ramadi
(Aljazira) area and it was cultured after the seedlings taken from the Baghdad
arboretum.

The samples diagnosed by the researcher's personal information and
classification keys with comparison with the herbal samples kept in the University
of Baghdad herbarium (B.U.H).

The collected samples preserved after drying and fixing on cardboard and
placing a label, which includes the region, date of collection, and the name of the
collector. Then the samples deposited in the Botany Laboratory, College of
Science, University of Anbar, for conducting the required tests and measurements.

Preparation of safranin stain

Safranin glycerin stain used for photographing pollen grains of the test
species. The stain was prepared by adding one volume of safranin stain 0.5% to
six volumes of glycerin (18).
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Figure 1: Salvia species, 5= S. spinosa (Anbar- Haditha), 6= S. reuterana (Sulaymaniyah- Dokan),
7= S.virgate (Dohuk-Sarsing).
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Pollen grains study:
Preparation of pollen grains for light microscope:

The pollen grains investigation performed using procedure established by
several authors (7, 22). The anther of a mature flower taken and placed on a glass
slide; a drop of the safranin stain added to it, than the anther opened to extract

the pollen grains using a dissecting needle and pointed forceps.

The remains of the anther were removed, then the cover slide was gently
placed so that the slide was ready for examination, and then were observed and
photographed in a Euromex bscope microscope with a camera, Measurements
were taken using an ocular micrometer, at least 20 pollen grains per sample were
examined polar view ,polar axis (P) ,equatorial axis (E), P/E,colpus length,colpus
width, apocolpium, mesocolpium, wall, shape, size, wall thickness and exine
sculpturing, were measured. The maximum and minimum value was calculated
and the means of these values.

Preparation of pollen grains for electron microscope:

To determine the external sculpting, the pollen grains were examined by
sending a mature flower for each sample to the BPC Analysis Center in Baghdad
for photographing the pollen grains by a scanning electron microscope (SEM), the
samples were placed in 70% ethanol after drying and kept in the refrigerator until
use for examination (18).

RESULTS AND DISCUSSION

Table 1 and figure 2 show the palynomorphological and microscopic shapes
of pollen grains of 7 species of Salvia under LM. Results displayed revealed that
the pollen grains for the examined species were hexacolpate isopolar-radially
symmetric; the size vary between small and medium: polar axis (PA) = 21.2-31.5
in S. reuterana and S. officinalis respectively. The shape was suboblate and
prolate: P/E =0.85-1.50 in S. spinosa and S. officinalis respectively.

Colpus measurements were of different ranges, as the length ranged from
13.1um in S. reuterana to 21.4um in S. officinalis, too, width ranged from 3.1um
in S. officinalis to 3.8um in S. candidissma, apocolpium was ranged from 6.5um in
S. officinalis and S. virgata to 14.5um in S. candidissma, and mesocolpium was
ranged from 12.5um in S. officinalis to 18.2um in S. candidissma, it appears as Six
approximately equal mesocolpia in polar view.

Pollen grains have a variety of ornamentation on their surface (Figure 3),
exine sculpturing may be divided into two categories: Reticulate (S. officinalis)
and bi-reticulate (S. indica, S. reuterana S. lanigera, S. candidissma, S. spinosa, S.
virgata).

In addition, SEM images showed a difference between apocolpium and
mesocolpium in some species such as S. candidissma. Mesocolpium walls
characterized by bi-reticulate wall- with polygonal primary lumina and irregular
circular secondary lumina, which is characterized, by a big semi-central
secondary lumen and numerous small lumina concentrate in the primary muri,
while apocolpium is characterized by a reticulate wall with lumina smaller than
the lumina in mesocolpium walls.
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Table 1: Pollen morphological data for Salvia L. taxa examined, measurements in pm.

Equatorial view Aperture Apo- Meso- Exine

No. Taxon Polar view . Equatori Colpus colpium | colpium Wall P/E Shape Size -

. sculpturin

Polaraxis | o) oyis [ Tength | width HIpuring
Salvia 33.1-40.1 24.6-28.1 | 26.4-315 | 17.3-19.2 | 3.6-4.1 | 12.1-155 | 15.9-20.1 | 3.6-45

1 candidissma (37.5) (26.5) (30.5) (18.2) (3.8) (14.5) (18.2) (4.3) 0.86 | suboblate | Medium | Bireticulate
2.2 +1.1 +1.6 +0.7 0.2 +1.2 1.4 +0.2
Salvia 19.3-22.5 20.8-255 | 24.7-295 | 14.5-18.1 | 3.5-3.8 | 9.2-12.1 | 13.1-175| 3.8-4.6

2 lani (20.5) (23.4) (27.1) (16.3) 3.7 (11.0) (16.1) (4.3) 0.86 | suboblate | Medium | Bireticulate
anigera +0.9 +1.6 +1.9 +1.5 +0.1 +1.1 +1.3 +0.3
Salvia 15.7-19.6 28.5-33.1 | 19.2-24.3 | 17.1-22.3 | 2.8-35 4.6-7.9 10.1-145 ] 3.3-4.1

3 tfianali (18.5) (31.5) (21) (21.4) (3.1) (6.5) (12.5) (3.5) 150 | prolate | Medium | Reticulate
oftianafis +0.8 +1.6 +1.7 +1.9 +0.2 +1.0 +1.4 +0.2
Salvia 25.5-36.1 19.7-24.2 | 24.3-286 | 11.1-15.1 | 3.1-3.9 7.6-11.3 | 15.1-185| 3.1-3.7

4 indica (30.7) (22.6) (26.2) (14.0) 3.7 (10.5) (17.2) (3.4) 0.86 | suboblate | Medium | Bireticulate
+3.3 +1.3 +1.6 +1.2 +0.3 +1.1 +1.0 +0.1
Salvia 29.5-34.6 20.5-25.3 | 23.6-27.8 | 11.3-16.1 | 3.2-3.8 | 7.2-11.1 | 10.3-16.5| 3.2-3.9

5 spinosa (31.4) (22.6) (26.5) (15.0) (3.6) (9.5) (15.5) (3.5) 0.85 | suboblate | Medium | Bireticulate
P +1.4 +1.6 +1.3 +1.8 +0.2 +1.3 +1.4 +0.2
Salvia 192233 | 275332 | 185-2356 16(139221)1 3036 | 5381 [111-155]| 3.7-4.2

6 iroat (21.6) (30.5) (21.4) +1'7 (3.3) (6.5) (13.2) (4.1) 1.42 | prolate | Medium | Bireticulate
virgata +1.3 +2.1 +2.0 = +0.1 +0.9 +1.5 +0.1
Salvia 161206 | 19.6-235 | 22.6-26.2 | 12.3-15.4 | 3239 | 6.3-91 11('11413'5 3.9-4.9

7 (19.5) (21.2) (24.5) (13.2) (3.5) (7.3) ' (4.5) 0.86 | suboblate | Small Bireticulate

reuterana +14

1.0 1.1 1.4 0.9 0.2 0.9 +0.3

+ standard deviation
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Figure 2: Light microscope micrographs of pollen grains of test Salvia species.
Scale bar = 20 pm.
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S. lanigera mesocolpium walls are characterized by bi-reticulate walls-
with polygonal primary lumina and numerous circular secondary lumina, while
apocolpium is characterized by micro foveolate walls. In S. officinalis apocolpium
and mesocolpium walls are characterized by reticulate configuration with
polygonal primary lumina.

S. indica mesocolpiun walls are characterized by a bi-reticulate wall- with
polygonal primary lumina and tinny secondary lumina, apocolpium characterized
by reticulate configuration smaller than the configuration in mesocolpium walls,
while in S. spinosa apocolpium and mesocolpium walls are characterized by a bi-
reticulate wall- with irregular primary lumina and numerous tinny circular
secondary lumina.

S. reuterana mesocolpiun walls are characterized by a bi-reticulate wall-
with polygonal primary lumina and irregular circular secondary, apocolpium
characterized by the reticulate wall. Also S. virgata bi-reticulate wall- with
polygonal primary lumina and numerous small circular secondary lumina,
apocolpium characterized by the reticulate wall.

Discussion:

The result of this study is in agreement with several previous studies that
indicated that pollen grains in the Salvia are isopolar, many of them are
hexacolpate, with different sizes and shapes, pollen in most species have a range
of size from small to medium and have various forms of suboblate and prolate
(4,9,11,16).

The difference in size and shape of pollen grains of the same species found
in several studies may be due to the differences in type of samples used whether it
is fresh or dry which is taken from herbariums. The variation attributed to
different methods of preparation could not be excluded, Reitsma (16) who pointed
out That the size or shape of the pollen varies according to the acetolysis method
used.

Results revealed that the surface ornamentation of pollen grains varied and
different between species and it could be divided into two main types, namely
reticulate and bi-reticulated, and there are differences between apocolpium and
mesocolpium for some species. Some of these traits have been pointed out by many
researchers (4,9,11,16).

Conclusion:

This study showed that Pollen grains morphology can occasionally serve as

supplementary evidence to highlight species differences and that it can enhance
phenotypic categorization by acting as a tool for species differentiation.
Scanning Electron microscopy (SEM) results were very useful in distinguishing
species, due to the diversity of the external ornamentation of pollen, where it
divided the studied species into two sections according to the type of external
ornamentation.
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Figure 3: SEM micrographs of poen grains in the Salvia taxa examined. (1-2) S.
candidissma. (3-4) S. lanigera (5-6) S. officinalis. (7-8) S. indica. Scale bars: (1,
3,5,7)=10 um (2, 4, 6, 8) =10 um.
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ABSTRACT

Sesame the oil-based seed crop Sesamum indicum L. has been widely
planted and consume in lIrag. Unfortunately, sesame seeds are particularly
susceptible to different infectious agents especially fungi in the field specially if
stored improperly. Using culture and immunological approaches, the current
study tried to analyze the ochratoxigenic potential of several Aspergillus and
Penicillium isolates from sesame samples in Duhok city.

The results showed the isolation of 24 fungal species belong to 14 genera
with number of sterile mycelia and yeasts, also showed the potency of 17 isolates
of Aspergillus and Penicillium to produce OTA. Ochratoxin A (OTA) were
detected in cultures of six species of section nigri (A.carbonarius and A.niger
aggregate), one of Aspergillus section circumdati species (A .ochraceus) and one
species of Penicillium (P.verrucosum). OTA was found at level from 0.63 to 0.70
ng\ml in A.carbonarius isolates; from 0.60 to 0.64 ng\ml in A.niger aggreg.
isolates; in P.verrucosum from 0.52 to 0.61 ng\ml and in A.ochraceus isolates 0.23
-0.62 ng\ml while none of both A.sclerotiorum, A.japonicus isolate produce.
According to our findings, the occurrence of ochratoxigenic Aspergillus and
Penicillium isolates in sesame seed samples poses a specific risk to consumer
health.

INTRODUCTION

The sesame (Sesamum indicum L.) belongs to the family Pedaliaceae and
one of the world's most and oldest important oil-seeds. It contains 58 to 44
percent oil, 25 percent protein. 13.5 percent carbohydrates and 5 percent Ash. It
also contains lot of dietary fibers and micronutrient including iron, phosphate,
calcium and potassium, as well as vitamins E, and niacin, thiamine, tocopherols,
lignin, and phyto-sterols (8). Sesame is significant in Iraq due of its several
applications.
Fungal genera associated with sesame seeds such as Alternaria, Curvularia,
Fusarium, Helminthosporium, Memnoniella, Penicillium, and Rhizophus sp. have
been observed associated with sesame, causing seed degeneration in soil before
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germination, seedling mortality, and foliage infection at the adult stage Altaf ets.
(8) Althernaria sesame is the most damaging disease of sesame, causing little
brown patches on leaves ranging from 1 to 8 mm in diameter and reducing seed
viability. Fusarium sp. causes dark necrotic patches on sesame leaves and
yellowing of the foliage is the initial indication of Fusarium sp. infection Abarca
et. al. (2) Seed rot caused by Aspergillus and Fusarium caused seed rot, which
inhibited seed germination. Fusarium moniliforme causes root rot and seedling
blight by causing brown necrotic lesions on roots and later becoming a seedling
invader.

Contamination from fungal agricultural pests, on the other hand, is a big
worry. Nowadays, people pay a lot of knowledge to food -safety and pollutants
(35, 55). Fungi-created mycotoxin are among the greatest common food
pollutants, posing a threat food safety, to public health, and the economies of
many countries, particularly developed ones. Moisture, inherent characteristics
and long shelf life, nutrients, high water activity and pH are the most important
elements in mycotoxin contamination of Food (53). Aspergillus fungus,
particularly A. ochraceus and A . carbonarius and occasionally A. niger produce
ochratoxins OTA.

Sesame (Sesamum indicum L.) is a popular tropical oil seed crop sub-
tropical and temperate locations around the world, covering approximately
9,398,770 hectares (ha). Sesame is regarded as a nutrient-dense food as a result
of its high oil content, which ranges from 44 to 58% proteins and its nutritious,
cosmetics qualities and medicinal (29). Sesame seeds have been proven to have
anti-oxidant, anticancer, wound-healing, antihypertensive, neuro-protective,
anti-inflammatory properties due to the presence of different bioactive chemicals
(23, 39).

The majority of Ochratoxin A (OTA) was first discovered in Aspergillus
section Circumdati (A .ochraceus) and Penicillium species (P.nordicum and
P.verrucosum) Other species such as P. crustosum, P. chrysogenum, P.
brevicompactum, P. oxalicum and P. olsonii have been claimed as ochratoxin A
developers (35). However, multiple studies in the recent decade have found that
few species of the Aspergillus section nigri (A.niger aggr. and A.carbonarius),
which are frequent contaminants of fruits like grapes and their derivatives, are
ochratoxigenic (3, 22). In Aspergillus section Circumdati (previously the
Aspergillus ochraceus group), the follows species can produce OTA: Aspergillus.
flocculosus, A. cretensis, A. roseoglobulosus A. pseudoelegans, A. sclerotiorum, A.
sulphureus and Neopitromyces muricatus. They are the primary cause of OTA
contamination in grapes and grapevine products (1, 25). In the Province of
Duhok, no investigations on mycotoxins contamination in sesame seeds have
been undertaken. As a result, the current investigation attempted to assess the
ochratoxigenic ability of various Aspergillus and Penicillium isolate from sesame
samples using cultural and Immunological methods (ELISA) Figurel.
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MATERIALS AND METHODS
1 SAMPLES COLLECTION

Figurel: some of the sesame seed samples used incurrent study.

During August 2021 to January 2022, 100 samples (250 g) of sesame seed
were collected in sterile polyethylene bags from different places in Duhok
province, north of Irag. Sesame seeds were transformed to the University of
Duhok Mycology Research Laboratory to be tested for fungal contamination,
ochratoxin testing, and fungal identification. The seeds were confined to 4°C
until they were needed.

2 Isolation and Identification of Fungi
The direct plating method as used to analyze sesame seed samples (034).

One hundred seeds were surface sterilized with 2% sodium hypochlorite
solution for 2 min. at room temperature, followed by two washes with sterilized
distilled water and placement on three culture media using international seed
testing association ISTA techniques (10-20 seeds per plate): and used different
agar culture (Dichloran rose bengal chloramphenicol Agar medium (DRBC)
(Germany,Fluka), malt extract Agar (MEA) medium (France, Biokar
Diagnostics), and Potato dextrose agar (PDA) (LAB-M, UK). Plates were
incubated for 5-7 days at 28°C. The fungus that grew on the seeds were identified
either directly or by sub culturing them on another plates of (PDA) and
Czapeck's agar media. The identification of fungal species was done using
descriptions from earlier investigations (2, 15, 18, 24, 34, 54).
3 Percentage of Frequency

The following formula was used to calculate the percentage frequency of
species isolated.

Number of samples on which a fungus appeared
Isolation Frequency % =---- - x100
Total number of samples

4 ldentification of Aspergillus and Penicillium species

Daily, samples of sesame seed were investigated for sporulation fungi
using a stereomicroscope (AmScope, China). For identification, pure colonies
were produced on appropriate media. Based on physical and cultural features,
the majority of observed taxa were identified to species level. Pure colonies of
Penicillium and Aspergillus were grown on four media for identification (24).
The following media were used: Czapeck yeast extract agar (CYA25)( K:HPO
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41 gr, Czapek concentrates 10gr, Powdered Yeast Extract 5 gr, sucrose 30gr,agar
15gr and distilled water 1 liter , incubated for seven days at 25°C, czapeck yeast
extract agar (CYA37) incubated for seven days at 37°C, czapeck yeast extract
agar with 20% Sucrose incubated for seven days at 25°C (CY20S) K2HPOa 1 gr,
Czapek concentrates 10gr, Powdered Yeast Extract 5 gr, sucrose 200 gr ,agar
15gr and distilled water 1 liter incubated for seven days at 25°C (24, 34). For
each culture, two plates of CYA and one plate each of CY20S and MEA were
used. Each plate is inoculated in the center and incubated for seven days in the
light at 37°C, one CYA is incubated. The others are being incubated at 25
degrees Celsius.
5 Confirmation test for Aspergillus and Penicillium species
identification
5a Ehrlich test

The Ehrlich test was developed by Frisvad et. al (17) to distinguish species
of the Penicillium subgenus Penicillium by detecting alkaloids interacting with
Ehrlich reagent (18) using a filter paper method. The Ehrlich reagent is 2 g 4-
dimethylamino benzaldehyde in 96 percent ethanol (85 ml) combined with 15 ml
10 N HCI. On the mycelia side of an established colony on CYA (incubated for 5-
9 days at 25°C), a four-mm agar plug is cut out, and a piece of wetted filter paper
(Whatman No. 1) is placed on the mycelia side. In section Nigri Samson et. al
(44) employs this method to classify numerous Aspergillus species.

5b Growth on Creatine Sacrose Agar (CREA)

On Creatine Sucrose Agar medium (creatine(1H20),3g; sucrose,30g;
KCI,0.5g; MgS04.7H20,0.59;  FeSO4.7H20,0.1g; K2HPO4.3H20,1.3g;
bromocresol purple,0.05g; agar,15.09 and distilled water,1L), the growth
capacities of all Aspergillus species in section Nigri isolates were examined CREA
is a semi-selective medium that can be used to classify diverse fungal cultures,
particularly Penicillium species. Formation of acid (changing the medium from
purple to yellow) and production of base can be employed as diagnostic features
on CREA colonial growth characteristics. CREA can be used to divide all black
aspergilli into groups in a semi-selective manner (44). All species were identified
using the keys and descriptions provided by the author (2, 18, 24, 43, 45).

6 Determination

The toxigenic potential of fungus in culture media Cabanes et. al (13) and
Saito and Machida (43) Saito and Cabanes rapid methods for detecting
ochratoxigenic isolates section Nigri based on color change following exposure to
ammonia vapor, were used to study the ochratoxigenic potential of all reported
Aspergillus isolates from section Nigri. Coconut cream agar Petri plates were
used to grow the isolates. The medium was prepared according to the
instructions of Dyer and McCammon (14), Lin and Dianese (26) Each strain was
inoculated in the center of solidified coconut cream agar medium in 9-cm Petri
dishes and incubated at 27°C in the dark. After 4 days of incubation, the dishes
were flipped upside down and a drop of ammonia solution was placed into the lid
of the dish to see the color shift of the colony reversal.

7 Extraction of Ochratoxin A from Fungal culture

The ability of isolates from the Aspergillus and Penicillium genera to
produce OA was tested. The extraction of ochratoxin A was done using the
Bragulat et. al. (12) technique. The isolates were cultivated for 7 days on Czapek
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yeast autolysate agar (CYA) medium at 25°C. Each colony had three plugs (7
mm diameter) removed from the inner, middle, and outside portions. Plugs were
placed in 3-ml vials, 1 ml methanol was added, the vials were shaken, and the
vials were incubated at 250C for 60 minutes. The extracts were centrifuged three
times at 4000 rpm for five minutes each time. The supernatant was filtered via a
Millipore filter (0.22)m filtration membrane (Millex GP Filter unit
Coringhwohill Co Ireland). The extracts were then analyzed using ELISAs
(Enzyme linked Immunosorbent Assays) Figure 2.

a b

Figure 2: Green fluorescent a on the back of a colony developed on coconut cream agar (an
Ochratoxin A (OTA)-producing strain) (365 nm). Under the same circumstances, a non-OTA
producing strain showed no fluorescence (b).

8 Ochratoxin Analysis

The enzyme linked immunosorbent assay was used to produce a quantitative
study of OA (ELISA). This was done in accordance with the manufacturer's
instructions (Veratox quantitative ochratoxin test-Neogen Corporation-USA).
The OTA concentration was estimated using a standard curve derived from
OTA standards and expressed in ng/ml.
9 Preservation of the Isolated isolates

Preservation of all fungi isolates was done using culture of PDA in sterilized
vial glass and preservation with glycerol and stored at 5°C in a refrigerator.

RESULTS AND DISCUSSION

Fungal species, frequency percentages of genera, and species of fungus
isolated during the investigation are shown in Table 1 and figure 3 there were 15
genera and 24 species identified from 100 samples, as well as unidentified yeasts
and sterile mycelium. Seven species of Aspergillus were found, with the most
diversity of all of the retrieved taxa. Three species of black aspergilli were found
(A. carbonarius 1.3%, A. japonicas 0.44% and A. niger 3.0%). Other aspergillus
species include A.ochraceous 1.5%, A.flavus 1.0% ,A.fumigatus 0.33% and
A.sclerotiorum 1.0%.In the Kurdistan region, several species were detected in
soil and other agricultural items (7, 40) The possibility for contamination of
commodities by Aspergillus and their toxins is increased by climatic
circumstances characterized by humidity and temperature, as well as poor

storage techniques 0(36) and Several investigators have noted the abundance of
Aspergillus in preserved nuts bean (7, 39) figure 4.:
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Table 1: The genera and species of fungal isolates and the frequency percentages

SN Frequency (%) of fungal genera on 7PDA MEA and DRBC 1
Fungal genera (%) Frequency
1 Absidia sp. 2.0
2 Alternaria alternata 0.5
3 Aspergillus carbonarius 1.3
4 A flavus 1.0
5 A.fumigatus 0.33
6 A.niger 3.0
7 A.ochraceous 1.5
8 A.japonicus 0.44
9 A.sclerotiourum 1.0
10 Penicillium citrinum 15
11 P.expansum 1.0
12 P.verroucosum 0.5
13 Curvularia sp. 1.0
14 Emericella nidulans 0.77
15 Eurotium amstelodami 0.66
16 Fusarium oxysforum 0.33
17 Geotrichum candidum 0.3
18 Monilia sp. 0.28
19 Mucor circinelloides 0.25
20 Rhizopus stolonifera 0.22
21 Sterile mycelium 0.17
22 Trichoderma sp. 0.15
23 Cephalosporium sp. 0.1
24 Yeast non identified 0.1

Fungal genera

Figure 3: Frequency (%) of fungal genera on DRBC.PDA and MEA medium.
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Figure 4a: Growth of A.niger and A.carbonarius , Rhizopus stolonifer and M.circinelloides on
sesame seed bean on DRBC, b. Growth of A.niger and A.japonicus and P.expansum on sesame
seed bean on DRBC medium, c. Growth of A.niger and A.japonicus and P.verrocusum on sesame
seed bean on DRBC medium, d. Growth of A.niger and A.carbonarius and on sesame seed bean
on MEA medium, e. Growth of A.niger and A.flavus and A.carbonarius on sesame seed bean on
MEA medium, f. Growth of A.fumigatus and E.amstelodami on sesame seed bean on PDA
medium, g Growth of A.niger and P.citrinum ,A.flavus and A.carbonarius on sesame seed bean on
PDA medium h. Growth of A.niger and A.japonicus, and A.ochraceous on sesame seed bean on
MEA.

Penicillium was second in the number of isolated species from seed and
was represented by three species. P.citrinum was the most common species (1.5
%), followed by P. expansum (1%) and P. verrocusum (0.5%0). Aspergillus and
Penicillium species mainly grow during storage. Two teleomorphic ascomycetes,
namely, Emericella nidulans and Eurotium amstelodami_were detected with
percentage frequencies 0.77% and 0.66% respectively. Isolates of E. amstelodami
from turkish dried figs produced Aflatoxin B1 and ochratoxin A when grown on

potato- dextrose -broth (PDB) mediumO (47).

Other genera and species include Absidia sp., Alternaria alternate,
Curvularia sp., Fusarium oxysoprum, Geotrichum candidum, Monilia, Mucor
circinelloides ,Rhizopus stolonifer ,Trichoderma sp Cephalosporium sp. with
frequency percentages of (2.0, 0.5, 1.0, 0.33, 0.3, 0.28, 0. 25, 0.22, 0.15)% and
0.1% and yeast 1%.

After 7 days at 25°C, the capacity of the fungal isolates to produce OA
was tested using solid laboratory medications (CYA). As indicated in 2.6, a fast

method of extraction of OA by Bragulat et. al. °(12) was used. Table 3.

Eleven isolates belonged to four species wrer showed ochratoxigenic
potential,two pecies from section Nigri (A.carbonarius, A.niger aggr.), one
Aspergillus species from section circumdati (A.ochraceus,), and one species of
Penicillium were found to contain ochratoxin A. (P.verrucosum). For
A.carbonarius, A.ochraceus the proportion of OTA generating isolates examined
by ELISA technique was 100 percent, while the percentages of ochratoxigenic
potential in A.niger aggr. and P.verrucosum were 60 percent and 66.6 percent,
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respectively (Table 3). Isolates from A. carbonarius and, to a lesser extent, A.
niger, demonstrated the ability to produce ochratoxin A and were isolated often
from dried vines naturally contaminated with orchratoxin A in the Kurdistan
region (41).

The proportion of ochratoxigenic isolates in the genera Aspergillus and
Penicillium reported from various parts of the world varies considerably based
on the number of isolates studied and geographical regions. Several publications
have investigated the ochratoxigenic potential of A.carbonarius strains (3, 24,29).
All of these research revealed that this species has a constant ability to create
OA, with ochratoxigenic potential of A.carbonarius isolates ranging from 41.7 to
100%.

Several publications have reported a percentage of ochratoxigenic isolates in

A.niger ranging from 0.8 to 18.5 percent (3, 09, 037, 50).

Magnoli revealed that 30% of A.niger from Brazilian grapes was an OA
producer and (28, 51) discovered an abnormally high percentage (43.1%) of
ochratoxigenic strains in A.niger from Italian grapes.

The uniseriate black Aspergillus japonicas showed no ochratoxigenic
producing ability (Table 2). This is in line with what is mentioned by literature

0(11, 24, 28,) All the three isolates of A.ochraceus were positive for ochratoxin A

producing ability. However Serra et. al. (50) and according to the study, 50
percent of A.ochraceus strains isolated from Portuguese wine grapes were able to
produce OA. Some authors in Argentina, Brazil, and Spain have reported a
greater percentage of OA positive isolates among A.ochraceus. (20, 28).

Out of 3 strains of P.verrucosum, two were positive for OA production.
P.verrucosum is the major species producing OA in cereals such as wheat and
barley in temperate and cold climate Cabafies et. al. (13) however, the fungus
was isolated from samples of dried vine grapes.

Table 2: Percentage (%) of ochratoxin A producing strains and range of OTA

detected
Fungus (from culture) Ochratoxin A ng/ml
A.japonicus 0.00
A.carbonarius 0.65
A.carbonarius 0.63
A.carbonarius 0.65
A.ochraceus 0.62
P.verrucosum 0.52
A.niger aggr. 0.64
A. niger aggr. 0.00
A.carbonarius 0.70
P.verrucosum 0.00
A.niger aggr. 0.62
P.verrucosum 0.00
A. sclerotiorum 0.00
A.ochraceus 0.23
A.niger 0.00
A.ochraceus 0.21
A.niger aggr. 0.60
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Table 3: List of fungal isolate examined for ochratoxin A by ELISA technique

Species No. of isolates tested OA producing isolate (%) Rangeng/ml.
A.carbonarius 4 100 0.63-0.70
A.japonicus 1 0 N.D
A.niger aggr. 4 75 0.60-0.64
A.ochraceus 2 100 0.23-0.62
A.sclerotiorum 1 0 N.D
P.verrucosum 3 66.6 0.52-0.61

N.D =Not detected.

The possibility for contamination of commodities by Aspergillus and their
toxins is increased by climatic circumstances characterized by humidity and
temperature, as well as poor storage techniques Riba et. al. (36) and several
investigators have noted the abundance of Aspergillus in preserved nuts bean
(10, 39).

CONCLUSION

According to our findings, the occurrence of ochratoxigenic Aspergillus
and Penicillium isolates in sesame seed samples poses a specific risk to consumer
health. As a result, such contaminated products should be examined for the
presence of fungi. It's crucial to identify the fungi in order to determine out
which mycotoxins are present inexpensive culture approaches for detecting
ochratoxigenic contamination when restricted resources prevent the use of
analytical procedures. To limit the risk of fungal infection, seeds should be
treated with a suitable chemical before sowing.
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ABSTRACT

The optimum conditions for the production of bacteriocin from
Lactobacillus bulgaricus in the liquid MRS medium were studied and NISIN was
used as a standard bacteriocin. The concentration was measured on the principle
of a spectrophotometer, where it was shown that the best carbon source is glucose
at 3% and a better study Conditions from nitrogen sources in terms of ammonium
citrate, which showed that the ratio of 0.3% was optimum for production, while
for the nitrogen source peptone and meat extract the ratio was 1.5% and the
nitrogen source for yeast extract was 0.7% was optimum, while the sources of salts
were the optimum conditions for manganese sulfate and magnesium sulfate It was
0.01%, while acid dipotassium phosphate was 0.2%, with a inoculum size of 7x10".

INTRODUCTION

During the last two decades, lactic acid bacteriocins were extensively
studied, diagnosed and characterized, and the information available about them
increased at the molecular and applied levels. The use of bacteriocins in food
preservation is limited, and the only bacteriocin used commercially so far is
NISIN, which is also of limited use (3). In addition to its wide activity against
bacteria, the production of bacteriocins is affected by several factors, including
the type of medium and its components, pH number, temperature and sensitivity
towards enzymes as evidence of the protein nature of bacteriocins, as well as the
duration of incubation and other factors, and that the different factors affect the
strains producing bacteriocins (15) The bacteriocins are stable towards
temperature and pH. The bacteriocins have low molecular weights, and the
bacteriocins maintain the balance of the natural flora (12).

Most bacteriocins are stimulated to produce during the logarithmic phase
due to changes in the production environment, such as a decrease in the level of
nutrients or their depletion and the occurrence of what can be called physical
crowding and lack of space available for cells. Perhaps the entry of the cell into
the starvation phase is one of the factors that stimulate it to express the genes
responsible for the production of bacteriocins (6).
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MATERIALS AND METHODS

Agricultural Media

1-1 MRS liquid medium
It was prepared according to Harrigan and MacCance (5) by dissolving
the following ingredients in 1000 ml of distilled water using a water bath

20 g glucosamine, 5 g yeast extract, 10 g meat extract, 10 g peptone, 1 ml
Tween80, 5 g sodium acetate, 2 g ammonium citrate, 2 g acid dipotassium
phosphate, 0.05 g manganese sulfate, 0.1 g magnesium sulfate, adjusting the initial
pH of the medium On (6.5) and sterilized in the osmosis, this medium was used to
produce bacteriocin from lactic acid bacteria and to study the effect of
environmental conditions on its production.

Preparation of the standard bacteriocin curve (NISIN)
Use NISIN as a standard bacteriocin according to Flores and Alegre (4).

NISIN concentrations were prepared by weighing 0.4gm of NISIN and it was
dissolved in 1 ml of distilled water to obtain a concentration of (400 mg/ml) and 99
ml of distilled water was added to it to become the concentration (4 mg/ml). Others
are (0.25,0.5, 1, 2, 3, 4) mg/ml as in Table 1 and the absorbance was measured by
a spectrometer (from Pye Unicam Company in England) at a wavelength of 595
nm and as shown in Figure 1 where it shows the relationship between bacteriocin
concentration and its absorbance.

Table 1: The storage and water NISIN volumes and different NISIN
concentrations

Optical absorbance at NISIN . water volume of St9Ck
concentration NISIN solution tube number
a wavelength of 595 volume (ml)
(mg/ml) (ml)
0 0 1 0 1
0.002 0.25 2.813 0.187 2
0.20 0.5 2.625 0.375 3
0.28 1 2.25 0.75 4
0.63 2 1.5 1.5 5
0.89 3 0.75 2.25 6
1.5 4 0 3 7

Optical absorbnce at
wavelength of 595 nm

O T T T T 1
0 1 2 3 4 5

Bacterocin Conentration ( mg/ml)

Figure 1: Standard curve of NISIN used as standard bacteriocin.
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If the bacteriocin concentration measured from the following equation:
—_—bA =C
Slope
bacteriocin concentration C:
Absorbance A:
0.35733 Slope=
Study of the effect of environmental conditions on bacteriocin production :

A number of factors that affect the production of bacteriocin produced by
Lactobacillus bulgaricus have been studied using MRS liquid medium prepared in
paragraph (1-1)

The effect of carbon sources on production :MRS liquid medium was

prepared with its components mentioned in paragraph (1-1) with the use of the
carbon source in it, which is sucrose xylose, glucose and lactose each individually
and in three concentrations (1, 2, 3) (weight/volume) and the pH was adjusted to
(6.5) and it was sterilized with a retardant device.

The media prepared with the above-mentioned carbon sources were
inoculumted with an activated culture of Lactobacillus bulgaricus in aerobic
conditions, at 24 hours of age, with 1% inoculum, and the number of cells (7 x 10’
W.m.m/ml). The inoculumted media were incubated at a temperature of 37°C for
24 hours. In aerobic conditions, it was subjected to a centrifugation of 6000 x g for
10 minutes at 4 °C, then filtered through microbial filters with a porosity of 0.22
(16).

The effect of nitrogen sources on production :MRS liquid medium was
prepared with its components mentioned in paragraph (1-1) with the fixation of
the carbon source and its percentage that gave the highest bacteriocin yield. The
ratios of nitrogen sources in it were replaced as follows:

Ammonium citrate (0.1, 0.2, 0.3)% , Peptone (0.5, 1, 1.5)% , Meat extract
(05,1, 1.5) % Yeast extract (0.3, 0.5, 0.7)%

The ratios were changed for one nitrogen source, and the rest of the ratios
of other nitrogen sources were fixed. After choosing the best ratio, it was fixed and
the initial pH of the media was adjusted to 6.5 and sterilized with an autoclave
device. The prepared media were inoculumted in a previous activated culture at
the age of 24 hours in aerobic conditions, with a vaccination rate of 1%, and the
number of Lactobacillus bulgaricus cells 7 x 10’ The inoculumted media was
incubated at 37 °C for 24 hours, then subjected to centrifugation at 4000 x g for
20 minutes at 4 °C, then filtered through microbial filters with a porosity of 0.22
pm. The activity of bacteriocin was estimated by measuring The absorbance of the
filtrate at a wavelength of 600 nm was considered an indication of the amount of
bacteriocin produced (15).

Effect of salt on production: MRS liquid medium was prepared with its

components in paragraph (1-1) with fixing the proportions of the components that
gave the best concentration for bacteriocin production, and the proportions of
salts used in the medium were replaced, which are: Manganese sulfate (0.0025,
0.005, 0.01) %, Magnesium sulfate (0.005, 0.01, 0.02) ,%Acid di potassium

phosphate (0.1, 0.2, 0.3) %.
The proportion of manganese sulfate has been changed and the proportions
of other salts have been fixed according to paragraph (1-1) of the liquid MRS
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medium, after choosing the best proportion of it and fixing it, changing the
proportions of magnesium sulfate, as well as for acid dipotassium phosphate, and
adjusting the pH to 6.5 and sterilizing with the sterilizer device. The media
prepared with the three different salt sources were inoculumted with an activated
culture of Lactobacillus bulgaricus in aerobic conditions at 24 hours of age, 1%
inoculum and a number of 7 x 10 cells m.m/ml. The inoculumted media were
incubated at a temperature of 37°C for 24 hours. Then it was subjected to a
centrifugation xg 4000 for 20 minutes at 4°C and filtered through microbial filters

with a porosity of 0.22 um.

The effectiveness of bacteriocin was estimated by measuring the
absorbance of the filtrate containing pectocin at a wavelength of 600 nm, which
was taken as an indication of the amount of bacteriocin produced (10).

The effect of the size of the inoculum on production: The liquid MRS
medium was prepared as in paragraph (1-1) and the optimum components and
ratios were fixed to give the best bacteriocin production. The pH was adjusted to
(6.5) and sterilized with osmosis and inoculumted three flasks of inoculum size
(7x107, 7x108, 7x10°) and incubated at 37°C for 24 hours in aerobic conditions. It
was subjected to centrifugation at a speed of 6000 x g for 10 minutes at 4 °C to
remove bacterial cells, then filtered through microbial filters with a porosity of
0.22 pm (10).

RESULTS AND DISCUSSION

Optimum conditions for bacteriocin production from Lactobacillus
bulgaricus: MRS liquid medium was adopted under constant conditions, because
the best medium for the production of bacteriocin from Lactobacillus bulgaricus
is MRS medium (7).

The effect of carbon sources:It can be seen from Figure 2 that shows the
effect of carbon sources (sucrose, xylose, glucose and lactose) on the production of
bacteriocin from Lactobacillus bulgaricus using MRS liquid medium at a
temperature of 37 °C for 24 hours. The best carbon source is glucose, at a rate of
3%. The concentration of bacteriocin was 0.59 mg/ml compared to other carbon
sources, sucrose, xylose and lactose, and this result contrasts with studies that
indic .

The best carbon source for producing bacteriocin from Lactobacillus
bulgaricus is glucose (19) , also corresponds to. Al-Zahrani et al(2) and Sidooski et
al (18), Glucose is the preferred carbon source for stimulating bacteriocin
production. As for the xylose source at a concentration of 2 and 3%, the
concentration ratio has decreased because some types of sugars lead to a decrease
in bacteriocin production, which can be explained by unfavorable conditions for
growth and with osmotic stress that leads to a decrease in the growth rate And
that osmotic stress leads to an increase in energy demand and reduces the
maximum secretion of bacteriocin, which indicates that the excess energy affects
the production of bacteriocin (14).
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Figure 2: Effect of carbon sources on the concentration of bacteriocin produced from
Lactobacillus bulgaricus.

Effect of Nitrogen Sources

The nitrogen sources present in the MRS medium were used (ammonium
citrate, peptone, meat extract and yeast extract) with different concentrations to
reach the optimum production of bacteriocin. It is noted in Figure 3 the effect of
different concentrations of ammonium citrate for the production of bacteriocin
from Lactobacillus bulgaricus and it was found that the best concentration is 0.83
mg/ ml using 0.3% ammonium citrate.

0.9 -
0.8 A
0.7 A
0.6 A
0.5 A
0.4 A
0.3 1
0.2 A
0.1 A

0

0.56

bacteriocinconcentration mg/ml

0.1 0.2 0.3
ammonium citrate%

Figure 3: Effect of ammonium citrate concentration on the concentration of bacteriocin.

Produced from Lactobacillus bulgaricus

As for the peptone nitrogen source, it noted from Figure 4, which
represents the peptone source in the concentration of bacteriocin produced from
Lactobacillus bulgaricus. The highest concentration of bacteriocin is 0.96 mg/ml,
using 1.5% of peptone Vazquez, and Murado (21). Showed that the highest

214



Study of the optimum conditions...

concentration of peptone It is the best way to produce bacteriocin from lactic acid
bacteria.

0.96
0.9 -

0.8 -
0.7 4
0.6 -
0.5 -+
0.4 -
0.3 -
0.2 A
0.1 ~

bacteriocin concentration mg/ml

0.5 1 1.5
Peptone%

Figure 4: Effect of peptone on the concentration of bacteriocin produced from
Lactobacillus bulgaricus.

It can be seen from Figure 5 the effect of meat extract on producing
bacteriocin from Lactobacillus bulgaricus, giving the highest concentration of 0.99
mg/ml using 1.5%. Aasen et al (1) explained that replacing half the amount of meat
extract led to a reduction in biomass and bacteriocin production from
Lactobacillus Sakei CCUG4687.

1 A 0.99
0.9 A
0.8 1 0.79
0.7 A
0.6 A
0.5 A
0.4 -
0.3 A
0.2 A
0.1 A

0.56

bacteriocin concetretion mg / ml

0.5 1 1.5
Meat Extract Concentration%

Figure 5: Effect of meat extract on the concentration of bacteriocin produced from
Lactobacillus bulgaricus.

As for the effect of the nitrogen source for yeast extract, it is noted from
Figure 6 that the highest concentration of bacteriocin production from
Lactobacillus bulgaricus was 1.10 mg/ml using 0.7%.
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Figure 6: Effect of yeast extract on the concentration of bacteriocin produced from
Lactobacillus bulgaricus.

Sawatari et. al. (17) explained Lactobacillus bulgaricus responds to changes
in nitrogen availability in its environment resulting from the regulation of the
proteolytic system to ensure an adequate nitrogen balance within the cell.

Nitrogen sources have a vital role for effective growth and improvement of
microbial strains and play an important role in fermentation processes, as they
are included in the synthesis of amino acids because they are considered the basic
unit of protein building (9).

Effect of salt on production

Three types of salts were used, which are manganese sulfate, magnesium
sulfate and acid dipotassium phosphate, and different ratios were chosen to obtain
the best production of Lactobacillus bulgaricus.. Figure 7 shows the effect of
different concentrations of manganese sulfate on the concentration of bacteriocin
produced by Lactobacillus bulgaricus. An increase in bacteriocin concentration
was observed to 1.3 mg/ml by using 0.01% manganese sulfate from this salt.

Lol
L N D
1 1 ]

0.57

o oo o
N D OO 0
l

o

bacteriocin Concentration mg/ml

0.0025 0.005 0.01
Manganese Sulfate concentate%

Figure 7: Effect of manganese sulfate on the concentration of bacteriocin produced from
Lactobacillus bulgaricus.
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It can be seen from Figure 8 the effect of magnesium sulfate on the
concentration of bacteriocin produced from Lactobacillus bulgaricus, and it gave
the highest concentration at 1.31 mg/ml at 0.01%.
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£

&
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= 0.63
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]
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£
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?

o 0.005 0.01 0.02
Magnesium sulfate concentration%

Figure 8: Effect of magnesium sulfate concentration on the concentration of bacteriocin
produced from Lactobacillus bulgaricus.

As for acid dipotassium phosphate, its effect on the concentration of
bacteriocin produced from Lactobacillus bulgaricus was observed from Figure (9),
which produced the highest bacteriocin concentration of 1.32 mg/ml at 0.2%.

1.32
0.9
0.8
0.1 0.2 0.3

Acid di potassium phosphate concentrate%

c o © =
N [e)} (o] = N N
1 1 1 1 1 1

o
N
1

bacteriocin concentration mg/ml

o
L

Figure 9: Effect of acid di potassium phosphate concentration on the concentration of
bacteriocin produced from Lactobacillus bulgaricus.

These results are in agreement with what was stated by Kumar and
Arumugam(8) and Mezher(11) , where they indicated that the addition of glucose,
nitrogen sources and salts have an effect on bacteriocin production. Magnesium
and acid di potassium phosphate and it was concluded that they have no effect on
the production of bacteriocins. The difference in the quantities produced from
bacteriocin depends on the variation in the concentration of the components of the
medium, while Upendra et al. (20), used acid dipotassium phosphate and
magnesium sulfate to produce bacteriocin.
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The production of bacteriocins, in general, depends on the growth and
physiological activity of the types of bacteria produced, and the amount of
bacteriocins depends on the environment and the materials in which they grow. It
is in logarithmic growth and reaches its highest after 24 and 48 hours of incubation
The effect of the size of the inoculumtion

Figure 10 shows the effect of three concentrations of the inoculum on the
production of bacteriocin produced by Lactobacillus bulgaricus (7 x 105, 7 x 108, 7
x 107) and m/mL using liquid MRS at a temperature of 37°C. For 24 hours, it
appears that the best concentration was 1.34 mg/ml in ainoculum volume (7 x 107).

1.4 1.34
1.3 194 1.28
1.2
11—
107

105 106

mg/ml

bacterriocin
concentration

inoculum volume

10° 10° 10’
Figure 10: Effect of the size of the inoculum on the concentration of bacteriocin produced
from Lactobacillus bulgaricus.
Used a cell count to produce bacteriocin from lactic acid bacteria at a
concentration of (107-108) (13).
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ABSTRACT

This study was conducted to characterize Iragi indigenous chicken breeds
morphologically. Six breeds named Barred (BA), Brown (BR), Black (BL), White
(WH), white neck-naked (WH-NA), and Brown neck-naked (BR-NA), reared on-
station were studied. Data on morphological properties were collected from 300
females and 150 males at 33 weeks of age randomly chosen from the base popula-
tion. Descriptive statistics, frequency, and cross-tabulation were used to analyze
the qualitative morphological variables. A two-way analysis of variance was con-
ducted to analyze the effect of breed and sex on quantitative measurements. All
chickens (100%) exhibited normal feather morphology and no silky or curly
(frizzle) was observed. The distribution of the plumage is mainly characteristic
normal, four breeds were shown normal and two breeds were characteristics as
naked-neck, (66.7% normal and 33.3% naked-neck). The white, black, and
barred breeds showed similarities between hens and roosters except for the male
brown breed where colors are combined with other feather colors, mainly on
wings, back, and tail. Skin color was mainly white and occurred in five breeds
(P=100 percent) except brown naked-neck appeared in 66.7% of the population
as red skin color. Males and females of BA chickens exhibited significantly high-
er body circumference, body length, shank length, neck length, and wingspan
compared to other breeds. The lowest body characteristics were shown in WH,
WH-NA, and BR-NA. The average BW of adultmales and females varied signifi-
cantly among the populations. Females of BA populations

INTRODUCTION

Indigenous chickens in Iraq (2> 3> 6° 7> 29- 33) and in many developing coun-
tries (14; 26; 19) are well adapted to harsh local environment conditions which
can be used as reservoirs of useful genes contributed in conservation (23- 32) and
small scale production systems. The indigenous breeds have common morpholog-
ical features variations especially in rural and backyards,ranging from plumage
color and distribution, skin color, and shank color to comb type and body shape
(27-38).\The current population of Iraqi indigenous chickens (11C) was propagat-
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ed from local markets in 2008. They were guaranteed in a poultry research unit
at the office of agricultural research of the ministry of agriculture. After that, six
breeds were screened based on feather colors and distributions; white, black,
brown, barred, white neck-naked, and brown neck-naked. The existence of phe-
notypic variation in indigenous chickens besides good adaptation to a harsh local
environment may be a good choice to conserve these kinds of chickens. The qual-
itative morphological traits have a big impact on fancier acceptance in different
geographic markets around the world (24- 35).

In Iraq, local chickens were raised to provide fresh eggs as a first choice in
some households and a second choice is a plumage color, comb type, feather-
legged, and some other desired properties. Bodyweight (BW) and egg production
(EP) traits are important economic traits for livelihood farmers. In general, the
low BW of males or females of 11C besides low EP may deny the adoption at the
commercial level but these genotypes may be needed for further improvement
and for unforeseen shifts in the environment or in demand.The information,
documentation, distribution, and characterization for 11C are rare and not listed
in the Domestic Animal Diversity Information System of the FAO (17). There-
fore, the identification and characterization of valuable morphological features
of 11C have a great impact on the preservation and conservation of chicken re-
sources in rural or in captured.  Weigend and Romanov, (39) reported that
the information on chicken population, adaptation to a specific environment,
possession of traits of current or future value, and sociocultural importance are
essential inputs to decisions on conservation and utilization. In many developing
countries, the documentation of morphological features of indigenous/native
chickens was investigated widely (12> 14- 18> 21- 25 27> 38). Morphological traits
were considered as a useful criterion in describing differences between indige-
nous chicken populations in different regions globally or locally due to these
traits as well as the quantitative and adaptive traits have important economic
value in fowl (14). To date the paucity of information on Iraqi indigenous chick-
en's morphological characterization and quantitatively traits is remaining un-
documented in a wide range. The current study was conducted on the on-station
level to assess the morphological and quantitative variation of the adult Iraqi in-
digenous chicken populations and contribute to enriching the scarce information
on the indigenous chicken genetic resources database in Iraq.

MATERIALS AND METHODS

Study site

Indoor (on-station management)

A sample of the Iraqi indigenous chicken population that rose in the Poultry Re-
search Station at the Office of Agricultural Research /Ministry of Agriculture
was used. The poultry farm is located at Longitude 33°, 312, 313'E and Latitude
44°, 202, 868'N. Six breeds of 11C namely, Barred (BA) Figure 1, Brown (BR)
Figure 2, Black (BL) Figure 3, White (WH) Figure 4, White naked neck (WH-
NA) (Figure 5) and Brown naked neck (BR-NA) (Figure 6), were developed after
many generations of multiplication, purification and screening for plumage color
and some morphological features. All these breeds were previously reared in ru-
ral and backyard for long time where the local breeder cannot provide ideal
management and husbandry. The expose birds to harsh environment at farmer
or livelihood level could enhance adaptation and switch on or stimulate many
genes related with heat or disease resistance. The current population was de-
scending from those chickens that have good adaptation to extreme Iraqi weath-
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er. The birds of the different breeds represent the seventh generation of the
foundation population reared randomly. A total of 300 females and 150 males at
33 weeks of age were randomly chosen from the base population and tested to
determine their morphological properties. This age could be considered as the
adult age where the bodyweight and linear measurements tend to plateau as
shown previously (14).
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Data collection

Morphological variations were studied based on feather distribution (presence
or absence of feathers on the neck); feather morphology; colors of the body
plumage, shank color; skin color; earlobe color; comb type and head and body
shapes. Data on-station was recorded for a total of indigenous chickens of both
sexes following the FAO descriptors for chicken genetic resources approach (16).
Descriptions of comb types were based on illustrations presented by Somes (36).
The body components (breast circumference, body length, shank length, neck
length, wing span and body weight at 33 week of age) were measured by using
graded measurement tapes for the five first traits and with digital scale for BW
at nearest 1 g. All measurements were recorded for each bird by a special team
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in cooperation with the genetic resource information department at the ministry
of agriculture.
Statistical analysis

Descriptive statistics on qualitative morphologic were analyzed by using SPSS
software (37). Frequency procedures and cross-tabulation of SPSS were used to
detect the binomial and polynomial variation between different breeds and sex.
All data records were presented as percentages. The Binomial Test was used to
analyze the significance of the differences within the population in feather mor-
phology, feather distribution and skin color; the Cochran Test was applied to
test the differences in shank and earlobe colors. The comb type and head and
body shapes ware not subjected to analysis since all chickens appeared no varia-
tion in these traits.

Two way analysis of variance through the generalized linear modeling
(GLM) procedure of SAS (34) was used to analyze the quantitative data of the
body components (breast circumference, body length, shank length, neck length,
wing span and body weight at 33 week of age). The age of the chickens was not
included in the model because data were recorded at one age (33 weeks of age).
Both breed and sex were included in the model as fixed effect. Significant differ-
ences were considered at level of P<0.05. Means were separated by using Dun-
can's multiple range and multiple F tests. Correlation and regression parameters
of quantitative traits were analyzed through SAS software by using Proc. Corr.
and Proc. Reg. statements. Spearman correlation between quantitative traits was
used. The multiple regressions were used to fit bodyweight regression on some
effective bodyweight measurements.

RESULTS AND DISCUSSION

Description of the chickens

The 11C in indoor was separated according to their plumage color after propa-
gated from local rural and markets, six breeds resulted. We named the IIC as a
breed, after FAO (17) guidelines, due to showed definably and identified external
characteristics could be separated by a visual appraisal from each other even
reared together. On the other hand, they were reared and founded in the country
for a sufficient time to be genetically adapted to the local harsh environmental
conditions.
Barred (BA; Figure 1), Brown (BR; Figure 2), Black (BL; Figure 3), White (WH;
Figure 4), White naked-neck (WH-NA; Figure 5) and Brown naked-neck (BR-
NA; Figure 6) were frequently observed (6). But in some time due to mixing some
strange feathers were observed. Table 1 shows the results of the morphometric
measurements recorded in 11C captured in indoor regimen. All chickens (100%b)
exhibited normal feather morphology and no silky or curly (frizzle) was ob-
served. This is, partly, as a result of culling this type of feather morphology in
station unit staffs. The normal feather morphology was also predominant in
Ethiopian indigenous chickens (8).

The distribution of the plumage is mainly of characteristic normal, four
breeds (BA, BR, BL, and WH) were showed normal and two breeds (WH-NA
and BR-NA) were characteristics as naked-neck, (66.7% normal and 33.3% na-
ked-neck). The greater proportion of the naked-neck gene (Na) in current popu-
lation was a result of station efforts to conserve and preserve of naked-neck
chickens. In some area of world, the Na gene was happened in low level such 2%
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in Ethiopia (14), 6% in Nigeria (20), and 3.6% in Botswana (7) due to selection
against this gene. In each breed there are basic colors that predominate in the
plumage of hens and roosters. The white, black, barred breeds showed similarity
between hens and roosters except for the male brown breed where colors are
combined with other feather colors, mainly on wings, back and tail (Figure 2)
which refer to lack of homogeneity between males and females due to this breed
appeared differences in color between genders. The inheritance of plumage color
and pattern is the result of a series of genetically determined events.

The expression of plumage color is a polygenic trait, one in which domi-
nance, epistasis and other gene interaction. Smyth (35) reviewed that the pig-
ments responsible for feather color are controlled by many genes that effect on
the normal production of melanin and capacity to produce both eumelanic
(black) and pheomelanic (red-buff) pigments. This suggest that the various color
appeared in some breed of local chickens is a result of dominating one type of
pigment over the other in one hand, and the epistatic mutations and certain ge-
netic interaction in other hand. Dana et al, (14) and Tadele et al, (38) found that
the homogeneity in feather color of indigenous chickens was rare or, in some sit-
uation, absent. Fencer's habit may be a good reason for color differentiation
across plumage color worldwide in developing countries. Skin color was mainly
white and occurred in five breeds (P=100 percent) except Brown naked-neck ap-
peared 66.7% of population as a red skin color. This result confirms previous
results recorded on the I11C (7). The reason of dominant frequency of white color
in 94.4% compared with 5.60% of red color is a result of gene expression where
red color that showed in BR-WN is a breed characteristic. At station level, the
yellow color of skin was not recorded compared with white color which may be
either due to feeding regime that lowers in corn introducing in diet or the meas-
urements were collected from hens at production phase where pigment responsi-
ble for yellow color was depleted to maintain the yolk color. Dana et al, (14)
found that the yellow skin was a greater in some Ethiopian IC. However, the yel-
low skin color was expressed in scavenging birds that eat more ingredients pig-
mentations that founded in alfalfa or in leftovers. On the other hands, the red
skin color was noticed in naked-neck or featherless chickens. Shank color tends
to be white in general compared with black color. Five breeds exhibited 100%
white shank color whereas; the black chicken breed exhibited 100% black color.
The shank color across all breed showed significant chi-square test (X? =0.001;
83.3 percent for white vs. 16.7 percent for black). Al-Rawi and Al-Athari (7) was
also found diverse shank color between 11C and the yellow color was predomi-
nantly. The variation in shank color was mainly founded in rural area and back-
yard as reported by Liyanage et al, (25) and Maharani et al, (27).

The earlobe color was white in WH and WH-NA chicken population but
varied from white (66.7 percent) to red (33.3 percent). Earlobe color varied be-
tween white and red or in combination between those in varied indigenous chick-
en's population in different countries (12; 18; 25; 27; 30). The feather color was
varied from one-color (66.7 percent) to multi-color (33.3 percent). The morphol-
ogy and distribution of feathers in most birds is normal, with uniform distribu-
tion throughout the body, although specimens with different plumage patterns
can be found (Tablel). The differences between sexes with respect to morphologi-
cal properties were presented in Table 2. Normal Feather morphology and dis-
tribution was predominant in hens and roosters. White skin color, white shank
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color, white earlobe color and one-color were observed frequently in hens and
roosters over the red or multi colors.

The predominant certain features, in general, white color, in these breeds
may be as a result of selecting and adopting birds from station staff toward this
color. The description analysis of feather color showed different plumage pat-
terns across breeds ranged from the white, white and grey, white and black, red
and black, black and brown reddish, black, black and grey to brown colors and
white color was predominant (Table 3). A comparison of proportions of plumage
patterns showed significant Chi-square test. In Moroccan Beldi (9) and Jordani-
an indigenous chickens (1) a wide phenotypic variation in plumage color ranging
from many colors, black, brown, grey to white was characterized. Depending
upon region, breed and sex in different countries, the white plumage color was
also predominant in Ghanaian chickens (10) whereas, the brown color was com-
monly happened in Ethiopian (30) and Nigerian (13) chickens. Comb type in the
IIC in on-station was completely single and no other comb-type was exhibited
with, therefore no analysis was carried out. The single comb would be beneficial
for heat dissipation through the process of vasodilatation, especially in the sum-
mer season where high ambient temperatures in Iraq are common phenomena.
In many tropical countries, the single comb was also predominant and frequent
noticed compared with other comb types (8,9,14,22,27).

Table 1: Distributions and morphological of feather and color of skin,
shank and earlobe of various breeds of Iraqi indigenous chickens (11C) popula-
tion

traits | BA |[BR [BL |WH | WH-NA [BR-NA | Total [Chi-square | Significant.

Feather morphology (%)

Normal 100 | 100 100 100 100 10 100 B Non
Silky 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00
Feather distribution (%)
Normal | 100 | 100 100 100 0.00 | 0.00 66.7
Naked neck | 0.00 | 0.00 0.00 | 0.00 100 100 33.3 450.0 0.001
Skin color (%)
White 100 100 100 100 100 66.7 94.4
Red 0.00 |0.00 | 0.00 0.00 0.00 33.3 5.60 3556 0.001
shank color (%
White 100 100 | 0.00 100 100 100 83.3
Black 0.00 |0.00 | 100 0.00 0.00 0.00 16.7 200.0 0.001
Earlobe color (%0)
White 66.7 |66.7 | 66.7 100 100 66.7 61.1 999 0.001
Red 33.3 [33.3 | 333 0.00 0.00 33.3 38.9 ' '
Feather color (%)
One-color 66.7 |66.7 | 66.7 100 100 66.7 61.1 999 0.001
Multicolor 33.3 [33.3 | 333 0.00 0.00 33.3 38.9 ' '
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Table 2: Distributions and morphological of feather and color of skin, shank and
earlobe of males and females of Iragi indigenous chickens (11C) population

traits | Male | female | Total | Chi-square | Significant
Feather morphology (%)
Normal 100 100 100 B Non
Silky 0.00 0.00 0.00
Feather distribution (%0)
Normal 66.7 66.7 66.7
Naked neck 33.3 33.3 33.3 500 0.001
Skin color (%0)
White 94.4 94.4 94.4
Red 5.60 5.60 5.60 3556 0.001
Shank color (%)
White 83.3 83.3 83.3
Black 16.7 16.7 16.7 200.0 0.001
Earlobe color (%0)
White 66.7 66.7 61.1
Red 33.3 33.3 38.9 22:2 0.001
Feather color (%)
One-color 66.7 66.7 61.1
Multi-color 33.3 33.3 38.9 22:2 0.001

Table 3. Polynomial test of feather color across breed of Iragi indigenous chicken
(11C) population

Color category Frequency (%)
White 33.3
White and grey 0.2
White and black 5.1
Red and black 16.7
Black and brown reddish 5.6
Black 16.7
Black and grey 11.1
Brown 111
Chi-square 1800
Significance 0.001

Quantitative Measurements

The quantitative traits of males and females of six breeds of 11C were pre-
sented in table 4. The effect of breed, sex, and their interaction on all studied
traits was highly significant (P<0.0001). Males and females of barred chickens
exhibited significant BC compared to another breed. BOL, SL, NL, WS, and BW
of barred males were significantly greater than other breed males. The lowest
body characteristics were shown in WH, WH-NA, and BR-NA. The average BW
of adult males and females varied significantly among the populations. Females
of BA populations were significantly heavier than those in WH, WH-NA, and
BR-NA populations and non-significant differences from BR and BL, whereas,
there were non-significant differences between the final five breeds (Table 4).

The BW ranges for males were 1572 g in WH-NA to 2065 g in BA and for
females ranging from 1291 g in BR-NA to 1580 g in BA. This result is, partially,
in the ranges reported earlier by Al-Rawi and Al-Athari (7) for the same Iraqi
indigenous chickens. The current population of 11C was reared randomly with-
out any selection program. Therefore, the higher adult BW for 11C in the present
population may be a result of improvement in non-genetic factors such as feed,
husbandry, and hygiene that were introduced in higher levels than in rural or
backyards. Roosters (males) achieved greater breast circumference (BC), body
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length (BOL), shank length (SHL), neck length (NL), wingspan (WS), and BW
than hens (females) in all breeds and as the main effects. The dimorphism be-
tween males and females of 11C Where males have higher BW was showed in
Jordanian (1), Ethiopian (9, 38), and Indonesian (27) indigenous chickens. The
sex-linked genes effected growth was not showed in the current population, no
dwarf gene was detected. All breeds appeared normal in phenotype.

In both sexes as breed as a main effect, The BC breed was greater in BA

followed by BR, BL, WH, WH-NA, and BR-NA ranging from 28.16 to 24.71 cm.
The BOL was higher in BA and BL followed by WH, BR-NA, BR, and WH-NA
ranging from 60.42 to 56.00 cm. The SL, NL, and WS were greater in BA than
other breeds. The SHL was higher (p<0.0001) in BA and WH breed, and the
lowest in WH-NA ranging from 10.4 to 9.03 cm. Neck lengths was superior in BA
breed and inferior in WH-NA breed. The highest WS were shown in BA (37.09
cm) and the lowest were in WH-NA (33.01 cm). BW was varied between breeds
ranging from 1245 g in BR-NA g to 1741 g in BA breeds. However, the ranges in
this study were much higher than those reported by Halima et al. (22) for seven
indigenous populations of chickens in north Ethiopia and Dana et al. (14) in var-
ious chicken breeds in five districts of Ethiopia, and Tadele et al. (38) in different
breeds in Kaffa zone, southwestern Ethiopia. But lower than those reported by
Mabharani et al. (27) who showed the difference in body measurement was differ-
ent between breeds of local Indonesian chickens where BW was ranged from
1650 g to 3550 g for males and from 1310 g to 3080 g for females. The higher
body weight and linear traits of BA breeds might be a suitable for meat produc-
tion rather than for egg as shown previously from some scholar (4). The differ-
ence between breeds and strains of chickens in growth was documented in sever-
al early studies that estimate more than 15 genes determining growth rate (4) be-
sides non-genetic factors.
Mean body weight and body measurements in the current study were superior of
results obtained on indigenous chickens on Ethiopian (31, 38), and Nigerian (13)
indigenous chickens and lower or close to those reported for Ghanaian (11);
Ethiopian (14, 28), and Indonesian (27) local chickens.

Highly significant (P<0.0001) correlation between body traits was shown
(Table 5). The overall Spearman correlation was ranging from 0.308 between
breast circumference (BC) and neck length to 0.69 between BC and BW. The
correlation between these traits on breed basis was also strong and positive but
the values were varied according to the breed. This positive significant correla-
tion revealed a strong association between BW and others body traits (BOL,
SHL, NL, and WS) which revealed that the selection for any of body measure-
ment will cause improvement in other traits. Dorji and Sunar (15), Tadele et al,
(38) and Otecko et. al. (32) were also showed this positive and strong relationship
between BW and linear body traits. Table 6 shows that the effect of body weight
regression on body measurement was highly significant (p<0.0001). The best
prediction (R?) for assessing BW at adults was noticed in the BA breed (0.69) and
the lowest was in the WH-NA breed (0.23). The highest R? for most breeds pro-
vides the best tool to predict body weight through regression equations without
needing to measure body weight per se. This equation is considered a useful tool
to predict BW when scales were not available on the farms and could use the
tape measure to estimate body weight reliably.
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Table4: Influence of genotype and sex and their interaction on the bodymeas-
urements of indigenous Iragi chickens (11C) population

Breed® | Sex BC (cm) BOL (cm) | SHL (cm) NL (cm) WS (cm) BW (g)
BA Male| 30.25+0.45%| 66.04+0.822| 11.76+0.23%| 13.04+0.12%3 40.40+0.442| 2065+49.52
Femald 27.14+0.26°| 57.77+0.41% 9.72+0.17°¢| 12.68+0.45% 35.44+0.30°4 1580+35.53%
BR Male| 28.29+041P| 61.92+0.44v{ 10.44+0.23P| 11.16+0.32°| 36.20+0.39¢| 1705+57.44¢
Femald 27.04+0.25°| 54.54+0.42F| 9.62+0.20%¢| 11.12+0.38¢| 34.00+0.34% 1476+32.90¢f
BL Male| 28.83+0.45P| 64.04+0.71P| 9.88+0.24Pc| 12.48+0.14%4 36.20+0.41¢| 1873+43.75°
Femald 26.36+0.24% 57.06+0.38% 9.72+0.18%| 11.78+0.33% 34.16+0.41% 1480+28.54¢f
WH Male| 28.48+0.43°| 63.92+0.72P| 10.28+0.29° 12.32+0.163 37.28+0.44°| 1662+48.54%
Femalqd 24.49+0.24%| 55.46+0.31%f 9.90+0.15P¢| 11.96+0.25P 33.18+0.25f| 1380+40.40%
WH-| Male| 27.12+0.32¢| 60.33+0.91¢| 10.00+0.38P9 11.24+0.39°| 35.32+0.32¢4 1572+24.349%
NA | Femald 25.59+0.22¢| 53.92+0.73fF| 8.54+0.14¢ | 8.72+0.249| 31.28+0.269| 1376+33.81%
BR-| Male| 27.12+0.46°| 60.77+0.77¢| 10.00+0.20°¢ 11.96+0.15% 34.76+0.47% 1692+48.31%
NA | Femald 23.50+0.34f| 56.66+0.60% 9.16+0.109 | 11.08+0.10¢| 32.14+0.209| 1291+34.229
Main effect
Breed
BA 28.16+0.282| 60.42+0.61%| 10.47+0.182| 12.80+0.30% 37.09+0.372| 1741+39.122
BR 27.45+0.22°| 57.00+0.51°9 9.89+0.16° | 11.13+0.27¢ 34.73+0.29°| 1552+31.48°
BL 27.16+0.25°| 59.39+0.512| 9.77+0.15°¢| 12.01+0.23° 34.84+0.32°| 1611+32.11°
WH 25.84+0.31¢| 58.28+0.56°| 10.03+0.14%% 12.08+0.16°| 34.55+0.31P| 1474+34.86°
WH-NA 26.11+0.20°| 56.00+0.529| 9.03+0.189| 9.56+0.259| 32.63+0.30°| 1441+26.16°
BR-NA 24.71+0.349| 58.03+0.529 9.44+0.11°¢| 11.37+0.09° 33.01+0.25°| 1245+35.41°¢
Sex
Male 28.33+0.192| 62.85+0.34%| 10.39+0.123| 12.03+0.11%3 36.69+0.223| 1762+22.912
Female 25.69+0.13°| 55.86+0.19°| 9.44+0.07° | 11.22+0.14% 33.37+0.14°| 1430+14.93°
Factor P-value
Breed (E) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Sex (S) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
ExS <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

&9 Mean within same column for within same factor with no common superscripts differ
significantly (P<0.05).
! Breed: BA=Barred; BR=Brown; BL=Black; WH=White; WH-NA=White naked-neck; BR-
NA=Brown naked-neck.
BC= Breast circumference; BOL=Body length; SHL=Shank length; NL= Neck length; WS=Wing
span; BW=bodyweight.
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Table 5: The Spearman correlation coefficient between body measurements in

different 11C breed

Variable! Overall
BOL SHL NL WS BW
BC 0.560™" [0.460™ |0.308™ ]0.575""" 0.690™""
BOL 0.615™ ]0.470™" |0.633"" 0.650™""
SHL 0.384™ 10.584™" 0.532"""
NL 0.423" 0.439""
WS 0.566™""
BA breed?
BC 0.663™" [0.299™ |0.182" 0.284™ 0.594™"
BOL 0.759™ |0.759™ | 0.804™"" 0.775™"
SHL 0.322"™ | 0.779™" 0.745™"
NL 0.248" 0.357™"
WS 0.696™""
BR breed
BC 0.417™ |0.709™" 0.202m 0.634™" 0.624™"
BOL 0.680™" 0.251" 0.569™" 0.489™"
SHL 0.220" 0.393" 0.447"
NL 0.111m 0.216"
WS 0.488™"
BL breed
BC 0.491" 0.281™ 0.250" 0.334™ 0.673""
BOL 0.542"" 0.474™ 0.534™" 0.627""
SHL 0.223" 0.378™" 0.400""
NL 0.286™ 0.469™"
WS 0.281"
WH breed
BC 0.758"" 0.538™" 0.333™ 0.694™ 0.7217
BOL 0.443™" |0.258" 0.628™" 0.668™"
SHL 0.345" 0.531"" 0.509""
NL 0.402"" 0.384™"
WS 0.617""
WH-NA breed
BC 0.453"" 0.355™" 0.273" 0.351™" 0.607""
BOL 0.592™  D.556™" 0.591"" 0.663""
SHL 0.249" 0.702"" 0.494™
NL 0.422™" 0.375™"
WS 0.539™"
BR-NA breed
BC 0.622"" 0.551"" | 0.395™" 0.657"" 0.790™"
BOL 0.615"" | 0.559™" 0.610™" 0.656"""
SHL 0.561"" 0.525"" 0.635""
NL 0.516™" 05777
WS 0.594™

1 BC= Breast circumference; BOL=Body length; SHL=Shank length; NL= Neck length; WS=
2Breed: BA=Barred; BR=Brown; BL=Black; WH=White; WH- Wing span; BW=bodyweight.

NA=White naked-neck; BR-NA=Brown naked-neck.
ns=No significant; *P<0.05; **P<0.01; ***P<0.0001; ****P<0.0001.
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Table 6: Stepwise multiple regression equation of predicted body weight (Y) in
both sexes of 11C

Breed |Adjust R? Regression Equation P-value
Y=-
Overall | 055 1391.3+51.5(BC)+16.2(BLO)+22.3(SL)+9.3(NL)+5.2(W | 0.0001
S)
Y=-
BA 0.69 1660.0+12.1(BC)+29.8(BLO)+49.2(SL)+9.8(NL)+9.9(W 0.0001
S)
Y=-1550.9+61.5(BC)+
BR 0.44 6.5(BLO)+16.0(SL)+5.9(NL)+20.9(WS) 0.0001
Y=-1596.3+56.9(BC)+32.4(BLO)+15.6(SL)+7.0(NL) -
BL 0.63 16.6(WS) 0.0001
Y=-
WH 0.33 1035.4+34.8(BC)+10.2(BLO)+23.6(SL)+22.1(NL)+11.1( 0.0001
WS)
i Y=-667.3+55.5(BC)+10.9(BLO) -0.92(SL) -
WH-NA 0.23 13.2(NL)+5.8(WS) 0.0003
] Y=-1683.2+57.7(BC)+ 6.7(BLO)+48.5(SL)+81.3(NL) -
BR-NA 0.66 10.5(WS) 0.0001

1 Breed: BA=Barred; BR=Brown; BL=Black; WH=White; WH-NA=White naked-neck; BR-
NA=Brown naked-neck.

CONCLUSION

The current study found that the 11C can be distinguished from each other
phenotypically. The six breeds exhibited definable characteristics especially
plumage color and feather distribution. The normal feather morphology and
single comb are predominant in all breeds. Skin color, shank color, and earlobe
color tend to be white in general. Bodyweight and linear body measurements
exhibited reasonable variations between breeds indicating that these breeds
may be used in different aspects of production (meat or egg). The higher body
weight and measurements in the current study could be associated with the ide-
al husbandry practices provided for birds. On the other hand, the variations
between breeds may provide valuable information for designing selection pro-
grams that participate in improving local Iraqi chickens through quantitative
genetic approaches.
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