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

WWW.ijarmoa.gov.ig ;< i) Je ~la
2024 (2) 2l 28 Al

—23b Momordica charantia bt ¢ 81 o Jg¥1 feell cpondl 563
* Momrdin 83t zlsl § by JalO Joidl
1%5”.,!5-\ Cpo> ‘;lg.) (..Btf 195.\..»‘9\ dls« rdl S (S5

E-mail: ruaa.abd1005@coagri.uobaghdad.edu.ig

© 2024 Office of Agricultural Research, Ministry of
Agriculture. This is an-open access article under the CC by
Licenses http://creativecommons.org/licenses/by/4.0

ua.,'all\
2018 auy & Sk daslr — eyl dwdidl aghs WIS dmldl ASa S gl § Ll A
oy 3N e ght By JolSI 3l g piadl ey 3 M g e S o cls) 3 (2019 iy
ol it gtenl) ool grans 339 ()LL) (ped + K (oma 15+ L35 oed 15+ SN o) oy
9y gl gl At g S By Aupndl Bl G SBLS G Juagy o1y Se &Sy RCBD
Sledlly yla¥i susg BU Oy 3 (1xX4) Joladl bl Bas 3] cllannd) 2edly sbY) Sllawgin sy SBs!
G el ol (5X4) SWl pdl ool WS (ol 58 23.167 1wl 3,85 36.83 (o8 153.60)
¥ 167.700 7o i8y5 90.50) psewbodd dygdl dmdly jletlly Hai¥l susy BB Ojglly Slyg¥l sue
(6%2) SHllg (4%6) 3Ll bl Bs WS (%3.830 « "ol i f 29.167 Jwils sy 34.33
iomn B3 bl AT gl WS (1702100, pale 394,15 577.6) cuopgesht 53 1355 ol Logilasy
) S8 o Al Olpige T By dalpll Olpige AT g b oL dygins el ona 358
(O 0k e (3 ) pL3) OISl SN g0 ) Tpa5e Jam L Cheiall pé 53
e (bl 88 B SV U g el LIS
Lol
el el WW deglt Al ool e Momordica charantia A g
karela balsam peary bitter melon »; <lewd! o wual dy Cucurbitaceae
Sy gs¥ly a4 SIUI Y)Y 42 d g MONOECIOUS SKnbly uidt! g;\,f <l g2y .bittergourd
LT Gyt Dpimy Ly dly dably Lidleg ol G 1539 Ve adeogy ly Blai o ¢330 [7] ©ld) o Ladie
[23]ausr Sl

o ol oy i bl e

Al Mk ey Al pgle AST (3N dmsler |
2024/ 39 05519 sEoudt gl b >
2024/,L1/28 reeodt Jgd s >
2024/Jy 0515/25 rems iV Jo pla >


http://www.ijarmoa.gov.iq/
http://creativecommons.org/licenses/by/4.0

...Momordica charantia b g & oo Jo¥1 Jell bt 545

AypSyy b OlslaeSy sl S o gle 3 ppddly sledl Jomid jems ol g Ol gy
oAU B3 pduiy WS [21012] 4l Bl 2B g Lagwd g pdl) BublSs o Siad ikl
P T G wlbsual 8 Sad [25 (14 (11] 01k i alysl 2 0eg ot baiss aisy LNy 79 2
JSe Cucurbitane dsses 1 coss @ Sl Ao Mg @) sy [27 (18] SW g5 o S
Sty Ay i) Sl SIS S g1 8 Sizd (MOMOTAICISIES 1w sSaler o o
5l SYN) geam we B ST Ly pongdl s Jaad ) deght AS1gl1 palghll i) ol 348 U
F1 Jo¥1 Jo comn 3131 & 18 wgb M Sldt aad I3 (pomn of plird ol p1gl 5 Blol of 45 b ghas-
3 e o dtalt B e by ([5] st faesse of ap ¥ Juadl o ST 5T bty 2o § Bsis g
o9 [29 ATB] JolHly st (pnd 2 g WYy dlidg Arid! feoll o dpdll G LA (g0
o e Opgbly M el e OB il ol sl ol 0 18U bt [9] Acharya et al.
Sawant etal. 4xgy . W) gLy 3,08l Oygg a8y by L) Jole  Bygineg Gzmge (en 853 (el
G ool o 3ue G bl 39 jaab U1 HLH L 3 eI Sl g piadl sl el 348 Lalys s [24]
omd JoS sl upiadl e 10 Lumen 20 Lulys wie [19] Kandasamy Joogy .ol fol> 8543
859 gl | oo & Ol Jeolg Bl Ojgg Wsby el s & omdl e dus Bs5 d) M g A1 e cbT
gl 3,8 Jol ke Jgmad) o diall due G 8 ge Mg LU pond)

Ol o DWW med Sl Cypadl e 160 Lana 20 duys s [26] Shafin et al. axg;

Gs& 41 [13] Esmaeili et al. Juoy .oldl fuolg BU-1 LEjgg 8,0l b (& comdl 03U Bl (pkaid)
Joolmg el Jobg laBy jladl sue & e Sl e WM e 31 oyl g AEU) ol e Dus
Dl e ST L

G52 B3Lyy W ZlWly Sy sadl sy JlE Mg A e B33 oed Dl J) Codl Dua
Ol pdl 23 G Ahamind) 33y505h1 B30 e yledll

Eond! ‘}?L.!aj :\jl\

A 31 2019-2018 )31 pwseldd B oplndl il (8 28t gl ol 3 Byl s

o9t ey 31 M e 8 e inbred Lines &d ol%w cow Jlemal Jo¥1 1 e jods ) guege
Byl 3-2 o s Ay Sl Sl 513 Crdogy osens Jawy 3 2018/ 2/2 fappln il Bt 8
2 0.50 @lus Lapicdl bglas o chas 3) 2018/3/3 ke Seawdl ol 5 J) cMaid) i Ak
ot S il gy g o g 0B s S S o ST o it iy 5Ty S Ly
A Y ey .l ) gohes £ J) 35 @I B Byl g5 s i aadt s
) By oWy OV e Lgoke S Tag AN U gy pbl B Bk Sl Sty 551 80 Bl
) sl e o praaly et Cadt Ll el LS yegls Ay clghid gl o) kes U4 e USRI
o N3 sy @A By Ayl MU caiidy LAl sWL yedd) chuds F1 hybrid seeds Js¥
Hids SY 6) Carovas Sds Elyg ST R MiH) 3 e L e 1 ol ey L3 geld yaddl
Sgedl B3 G B oma 6 Sad (JulS1 sl Cupiadl oo AU (1S Tmmn 15 +UsL5 Lma 15
Sleladll gponds o Sy Se S e BNl ST oda w3 3) (2018/9/5 oyl Byble LS
Sty i 56 IS 0f 31 (Randomized Complete Blok Design (RCBD) slaalt a1



T .8 “_5)}},-‘3 & .&.) né-hd‘ﬂ\

il ol e Ot il Gy £nnSially AI50a) (omgl] o) 858 Copud . ULG 6 Ay £ By ST oy
AUy Y pagdl dgag & S3 Aysal 8,5 Jof 0sST  Adall 34s) ets @ Sl g Lo (¥l
bl a3 Jloanul condl 399 Bygims Jlast 9 (cppdl @5l plal Jo ondl 58 o Ui (33 U0
w” ) :\é)\.’:j\ ;L@-U (SE)
M\.ﬁ.\j @‘L’.’J\
sl Shtge &M g SO A ST Gy g By demy U1 L @i p
ALY susg dygs¥l Hap¥l susy U O3glly Byl susy S plisyl G 25 6 sbYI Ggis dorg 3 ¢ JolHy

Table 1: Average growth and yield of different genotypes of bitter gourd

Characters
Number of Female Number O.f . Number
female flowerin nodes until | Dry weight of Plant enotype
8 female (g) height (m) 9 yp
flowers date (day) f . leaves
owering

16.44 40.83 16.55 119.3 7177 2.983 1
20.33 44.10 17.44 126.5 82.50 3.167 2
12.66 43.83 19.27 107.5 71.91 2.633 3
12.25 38.55 16.83 128.6 68.02 3.373 4
22.36 41.60 16.94 109.4 77.69 2.627 5
24.38 43.55 20.38 134.8 90.83 3.260 6
16.33 44.00 16.77 101.4 73.77 3.597 1x2
30.16 38.55 14.61 148.3 84.83 3.690 1x3
36.83 38.33 15.27 153.6 85.16 2.587 1x4
28.08 39.27 15.61 142.3 82.33 2.733 1x5
28.47 40.66 19.44 130.6 82.25 3.793 1x6
19.33 44.27 16.94 109.3 73.16 2.913 2x1
18.47 40.33 17.85 124.6 85.11 3.470 2%3
14.36 41.21 16.52 118.7 65.77 3.183 2x4
20.75 43.66 17.44 145.4 88.75 3.473 2x5
23.00 44.33 20.16 96.30 90.91 4.073 2x6
16.41 45.66 19.05 135.3 75.08 3.350 3x1
17.41 46.22 18.05 101.7 84.41 3.467 3x2
21.16 44.66 15.88 138.3 84.50 3.450 3x4
26.16 40.66 16.33 124.3 92.50 3.347 3x5
19.22 43.72 19.27 139.4 71.11 4.050 3x6
19.33 41.77 16.77 154.5 79.50 3.070 4x1
20.50 40.38 19.06 105.6 73.16 3.080 4x2
16.03 44.22 15.79 128.5 72.03 3.473 4x3
28.33 42.33 17.00 131.9 78.16 2.500 4x5
21.33 44.55 18.88 138.1 71.66 3.783 4%6
22.00 45.05 17.22 110.6 70.83 2.353 5x1
20.36 42.88 17.66 127.8 14.77 3.307 5x2
26.33 45.22 17.16 127.3 83.05 2.850 5x3
34.33 38.33 18.16 167.7 90.50 4.100 5x4
29.11 39.16 14.77 146.2 83.11 3.393 5x6
27.16 43.99 17.66 132.8 83.22 3.973 6x1
20.19 44.11 17.33 137.7 82.36 3.367 6x2
21.55 39.44 17.88 147.2 79.00 4.333 6x3
23.36 37.33 14.22 156.4 82.66 4.287 6x4
24.22 38.10 14.11 150.8 84.55 4.350 6x5
17.25 47.44 22.27 102.5 78.66 3.320 CONTROL
22.05 42.23 17.37 129.7 79.72 3.337 Mean
4.027 2.778 1.560 11.79 7.129 0.321 L.S.D 5(%)
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Table 2: Average yield indices and chemical compounds of different bitter gourd

genotypes
characters
Momordin
mg. 100 gm’? Potassium%o Phosphorus% Nitrogen% Nufnljl?ig of genotype
85.19 1.831 0.315 1.097 11.22 1
245.0 2.620 0.461 1.447 15.03 2
78.86 3.051 0.280 1.347 9.553 3
85.21 2.440 0.387 1.227 9.440 4
305.5 1.036 0.351 1.272 17.55 5
365.2 3.297 0.337 1.337 15.05 6
247.2 2.380 0.644 1.467 13.00 1x2
85.08 2.430 0.652 1.377 20.33 1x3
187.0 2.808 0.495 1.857 23.16 1x4
229.6 2.930 0.269 1.177 15.30 1x5
204.2 3.460 0.370 1.947 17.49 1x6
112.3 2.860 0.461 1.787 14.38 2x1
394.1 2.310 0.391 0.922 12.47 2x3
103.8 3.052 0.411 1.077 8.31 2x4
61.34 2.561 0.362 1.127 11.40 2x5
106.1 3.110 0.348 1.447 14.24 2%6
64.33 3.230 0.446 1.877 9.38 3x1
109.3 1.953 0.420 1.377 10.84 3x2
30.97 2.280 0.472 2.107 12.41 3x4
61.01 2.500 0.459 0.937 19.38 3x5
2145 2.930 0.521 1171 12.28 3x6
381.4 3.210 0.596 0.977 14.33 4x1
86.73 3.110 0.326 1.047 11.36 4x2
2155 2.680 0.675 1.497 10.36 4x3
102.0 3.890 0.405 1.307 18.44 4x5
577.6 1.640 0.305 1.367 13.33 4x6
480.9 2.950 0.357 0.967 13.38 5x1
208.5 2.450 0.292 1.437 12.45 5x2
23.78 2.170 0.580 0.977 1751 5x3
55.00 3.830 0.298 2.497 29.16 5x4
78.44 2.620 0.416 1.747 20.66 5%6
235.2 1.984 0.460 1.454 14.44 6x1
653.0 2.251 0.276 2.647 12.53 6x2
540.6 2.082 0.347 1.387 14.50 6x3
252.5 3.660 0.589 1.902 18.16 6x4
222.0 3.804 0.561 2.702 19.05 6%5
284.7 2.119 0.472 1.399 10.33 CONTROL
210.1 2.690 0.427 1.480 14.66 Mean
15.89 0.195 0.030 0.109 1.313
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Table 3: Heterosis (%) of diallel and reciprocal cross hybrids in growth indicators and

yield of different genotypes of bitter gourd

Characters
Number of Female Number of nodes Dry Number Plant
female flowering until female . of . Genotype
flowers date flowering weight leaves height
-19.69 7.763 1.329 -19.84 -10.57 13.58 1x2
83.46 -5.584 -11.72 24.30 17.96 23.69 1x3
124 -0.570 -7.730 19.42 18.66 -23.32 1x4
25.60 -3.82 -5.670 19.72 5.97 -8.38 1x5
16.74 -0.416 -4.63 -3.12 -9.45 16.36 1%x6
-4.92 8.425 2.356 -13.59 -11.31 -8.00 2x1
-9.16 -7.985 2.350 -1.49 3.16 9.58 2%3
-29.38 6.900 -1.841 -7.71 -20.27 -5.63 2x4
-7.20 4.951 2.951 14.49 7.58 9.68 2x5
-5.69 1.791 15.59 -28.56 0.09 24.95 2x6
-0.16 11.82 9.231 13.41 4.40 12.29 3x1
-14.34 5.452 3.497 -19.60 2.32 9.47 3x2
67.11 15.84 -5.644 7.53 17.50 2.27 3x4
17.02 -2.259 -3.600 13.63 19.06 27.09 3x5
-21.19 0.390 0.000 3.41 -21.71 24.23 3x%6
17.58 8.352 1.329 20.12 10.76 -8.99 4x1
0.82 4.747 13.25 -17.90 -11.31 -8.70 4x2
26.58 14.70 -6.179 -0.09 0.16 2.96 4x3
26.71 2.484 1.010 2.55 0.61 -25.89 4x5
-12.52 15.56 12.18 2.47 -21.10 12.15 4%6
-1.61 10.33 4.048 -7.30 -8.83 -21.12 5x1
-8.94 3.076 4.250 1.03 -9.36 4.42 5x2
17.77 8.701 1.298 16.39 6.90 8.23 5%3
53.53 -0.570 7.900 30.38 16.48 21.54 5x4
19.37 -5.865 -12.80 8.50 -8.50 4.090 5x6
11.40 7.739 6.706 -1.48 -8.38 21.88 6x1
-17.20 1.285 -0.630 2.15 -9.33 3.27 6x2
-11.62 -9.437 -7.210 9.42 -13.03 32.92 6x3
-4.21 -3.164 -15.50 16.02 -8.99 27.08 6x4
-0.68 -8.413 -16.70 11.91 -6.91 33.44 6x5
6.11 1.32 1.88 2.61 2.97 S.E
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Table 4: Heterosis (%) of diallel and reciprocal cross hybrids in growth indicators and
yield of different genotypes of bitter gourd

Characters
rﬁ";[‘gg;?;ﬂ Potassium% | Phosphorus% | Nitrogen% Nufrpubitest of genotype
0.90 -9.16 39.70 1.38 -13.53 1x2
-0.13 -20.36 106.98 2.23 81.19 1x3
119.51 15.08 27.91 51.36 106.4 1x4
-24.84 60.03 -23.38 -7.47 -12.84 1x5
-44.09 4.94 9.79 45.64 16.21 1x6
-54.18 9.16 0.00 23.50 -4.30 2x1
60.81 -24.29 -15.18 -36.29 -17.05 2x3
-57.65 16.49 -10.85 -25.58 -44.72 2x4
-79.93 -2.25 -21.48 -22.12 -35.06 2x5
-70.93 -5.67 -24.51 0.00 -5.38 2%6
-24.49 5.87 41.59 39.36 -16.34 3x1
-55.38 -35.99 -8.89 -4.84 -27.87 3x2
-63.66 -25.27 21.96 56.44 29.97 3x4
-80.03 -18.06 30.89 -30.45 10.44 3x5
-41.27 -11.13 54.60 -13.07 -18.40 3x6
347.6 31.56 54.01 -20.38 27.75 4x1
-64.61 18.70 -29.28 -27.65 -24.39 4x2
152.8 -12.16 74.42 11.14 8.44 4x3
-66.61 59.43 4.65 2.75 5.05 4x5
58.14 -50.26 -21.19 2.24 -11.43 4x6
57.40 61.13 1.81 -23.98 -23.74 5x1
-31.77 -6.49 -36.66 -0.69 -29.05 5x2
-92.22 -28.88 65.40 -27.48 -0.25 5x3
-82.00 56.97 -23.00 96.33 66.16 5x4
-78.52 -20.54 18.63 30.67 17.72 5x6
-35.60 -39.83 36.50 8.75 -4.05 6x1
78.79 -31.73 -40.13 82.95 -16.72 6x2
48.02 -36.86 2.97 2.97 -3.68 6x3
-30.87 11.01 52.11 42.27 20.68 6x4
-39.22 15.38 59.70 102.1 8.53 6x5
16.85 5.66 6.85 6.89 6.13 S.E
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Table 5: Standard heterosis (%) of diallel, and reciprocal cross hybrids in growth and
yield indicators of different bitter gourd genotypes

Characters
Female Number O.f
Number of flowering nodes until D.ry Number of Pl‘ant genotype
female flowers date female weight leaves height
flowering

-5.33 -7.25 -24.69 -1.07 -6.22 8.33 1x2
74.88 -18.73 -34.41 44.71 7.84 11.14 1x3
113.5 -19.20 -31.41 49.85 8.26 -22.09 1x4
62.80 -17.21 -29.92 38.86 4.66 -17.67 1x5
65.04 -14.28 -12.71 27.41 4.56 14.26 1x6
12.08 -6.67 -23.94 6.64 -6.99 -12.25 2%x1
7.07 -14.99 -19.83 21.58 8.19 4.52 2%3
-16.75 -13.12 -25.83 15.80 -16.39 -4.12 2X4
20.29 -7.96 -21.70 41.85 12.82 4.62 2x5
33.33 -6.56 -9.47 -6.05 15.57 22.69 2%6
-4.83 -3.75 -14.46 32.03 -4.56 0.900 3x1
0.97 -2.57 -18.95 -0.78 7.31 4.420 3x2
22.71 -5.85 -28.69 34.93 7.42 3.92 3x4
51.69 -14.28 -26.67 21.28 17.58 0.80 3%5
11.42 -7.84 -13.45 36.00 -9.61 21.99 3%6
12.08 -11.94 -24.69 50.73 1.06 -7.53 4x1
18.84 -14.87 -14.41 3.02 -6.99 -7.23 4x2
-7.05 -6.79 -29.09 25.37 -8.43 4.62 4x3
64.25 -10.77 -23.68 28.68 -0.64 -24.70 4x5
23.67 -6.08 -15.22 34.76 -8.90 13.96 4x6
27.54 -5.03 -22.69 7.92 -9.96 -29.12 5x1
18.03 -9.60 -20.70 24.68 -4.94 -0.40 5x2
52.66 -4.68 -22.94 24.23 5.58 -14.16 5%3
99.01 -19.20 -18.45 63.61 15.04 23.49 5%4
68.75 -17.45 -33.67 42.69 5.65 2.21 5x6
57.49 -7.26 -20.70 29.56 5.79 19.68 6x1
17.06 -7.02 -22.18 34.34 4.69 1.41 6%2
24.95 -16.86 -19.69 43.66 0.42 30.52 6%3
35.42 -21.31 -36.16 52.59 5.08 29.12 6x4
40.41 -19.67 -36.65 47.17 7.48 31.02 6x5
5.80 1.03 1.30 3.22 1.58 7.70 SE

Lild 4nSe Lnal2y Adols Lond 14 G Gugineg drge Gl (ed 898 3979 6 g o0 pian
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Table 6: Standard heterosis (%) of diallel, and reciprocal cross hybrids in growth and
yield indicators of different genotypes of bitter gourd

Characters
m'\g?{*(}ggﬂ;'f} Potassium% | Phosphorus% | Nitrogen% NuleE)ii; of genotype
-13.14 12.32 36.44 4.86 25.81 1x2
-70.11 14.68 38.14 -1.57 96.74 1x3
-34.29 32.52 4.87 32.75 124.1 1x4
-19.33 38.28 -43.08 -15.87 48.06 1x5
-28.26 63.29 -21.61 39.18 69.29 1x6
-60.55 34.97 -2.33 27.74 39.23 2x1
38.44 9.02 -17.16 -34.10 20.68 2%3
-63.54 44.04 -12.92 -23.02 -19.58 2%x4
-78.45 20.86 -23.31 -19.45 10.32 2%x5
-62.71 46.77 -26.27 3.43 37.84 2%6
-77.40 52.44 -5.51 34.18 -9.16 N  3x1
-61.59 -7.84 -11.02 -1.57 4.94 3x%2
-89.12 7.60 0.00 50.62 20.16 3%x4
-78.57 17.98 -2.75 -33.03 87.61 3x5
-24.65 38.28 10.38 -16.30 18.87 3%6
33.99 51.49 26.27 -30.17 38.71 4x1
-69.54 46.77 -30.93 -25.17 10.00 4x2
-24.31 26.48 43.01 7.01 0.26 4x3
-64.16 83.59 -14.19 -6.58 78.45 4x5
102.90 -22.61 -35.38 -2.29 29.03 4%6
68.93 39.22 -24.36 -30.89 29.55 5x1
-26.77 15.62 -38.14 2.72 20.52 5%2
-91.65 2.41 22.88 -30.17 69.45 5x3
-80.68 80.76 -36.86 78.50 182.26 5x4
-72.45 23.65 -11.86 24.88 99.97 5%6
-17.38 -6.37 -2.54 3.93 39.77 6x1
129.39 6.23 -41.53 89.23 21.32 6x2
89.92 -1.75 -26.48 -0.86 40.32 6x3
-11.31 72.73 24.72 35.96 75.81 6x4
-22.02 79.53 18.64 93.16 84.35 6x5
10.92 5.10 4.57 6.51 7.92 S.E

AwSS et By Bdals omd 4 3 iygiang duzge dild ond 358 3979 6 Jgid) il g WS
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Luld (6%5)5 (5%3)5 (6%4)5 (4X1) \guay emSall ondl jary o8 Shiad Yo 43.0,9 38. 14y dygimes
o 105 Job poma 14 3 dginey dmgs Leld (o 398 3979 6 Jod) il mbogi WS bl cponst
fad s (5%4) wSally (4X5) I5Wdl somdl Jael 3] copensbiol) gl L (§ L)LY (ot Lild e
Teld aen 35 3979 6 JgAd) W oy bl s Lold %080.765%083.59 Lk dyginey dwrge
ol ot sl 3] cuapesdt S5 G UL ot Lol AmSe a4 5 als a2 O dugasy demge
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AL-Jebory s pdldl sda cidds) . ol gons Lokl 2nSWl md) an o6 Siab %1293 ik
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Syl ol JMe[22] Aldulaymys Mussarbat g 8,41
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HETEROSIS TO THE F1 IN BITTER GOURD Momordica
Charantia BY FULL DIALLEL CROSSES AND IT IS
CONTENT OF MOMRDIN
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ABSTRACT

A field experiment was carried out in the plastic houses, College of
Agricultural Engineering Sciences, University of Baghdad during the spring
season 2018. Six inbred lines of bitter gourd were entered into full diallel crosses,
and planted during 2018-2019 season (six inbred lines symbolized as 1,2,3,4,5,6
+15 diallel hybrid+15 reciprocal hybrid+control hybrid) according to
randomized complete block design (RCBD) with three replicates, each
experimental unit occupied 6 plants. Results revealed a significant difference
among the genotypes in most of the studied traits. The diallel hybrid (1x4) gave
the highest values in the dry weight and the number of flowers and fruits (153.60
gm, 36.83 flowers; plant %, 23.167 fruits; plant?). The reciprocal hybrid (5x4)
gave the highest values in the number of leaves, dry weight, number of flowers

and fruits and the percentage of potassium (90.50 leaf. Plant-1, 167.700 gm, 34.33

flowers. Plant?, 29.167 fruits, 3.830%). The diallel hybrid (4x6) and the
reciprocal hybrid (6x2) gave the highest values in the concentration of
Momordin (577.6 and 394.1 mg. 100 g*). Most of the hybrids showed the highest
concentration of homogenous substance, and it showed significant hybrid
abundance and standard hybrid strength in the desired direction in most of the
study indicators. Most of the study indicators were affected by the additive gene
action, which gives an indication to the plant breeder of the possibility of

following crossbreeding in improving these indicators.
Keywords: bitter gourd, inbred lines, Heterosis, Momordin
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Table 1: Effect of different durations of gradual increase in light intensity on egg

production percentage based on number of birds housed in the field during the
experimental periods for Japanese quail

. Treatments(means + SE) L
Traits significant
T1 T2 T3 T4
Periodl 1.31b+69.52 2.19a+£78.97 | 2.69ab+72.22 | 73.65+1.90 b 0.05
Period2 2.50a+85.69 83.17+1.87ab | 80.55+4.01ab | 74.11+2.06 b 0.05
period3 3.28489.45 1.86+87.91 3.34+84.10 83.41+1.67 N.S
accumulative 81.56+1.84 0.46+83.35 2.99+78.96 77.06+0.83 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- a, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).

et 5ty Al 3ty JoW1 Bl 3 duadl 039 Jual dygeall B9l pliwil 2 Joulr il S WS

Table 2: Effect of different durations of gradual increase in light intensity on average
egg weight (g) during the experimental durations for Japanese quail

Treatments(means £ SE)
Traits significant
Tl T2 T3 T4
Periodl 11.18+0.14 10.9140.16 11.12+0.09 11.117+0.08 N.S*
Period?2 11.55+0.16 11.3740.07 11.70+0.15 11.57+0.11 N.S
period3 12.01+0.18 11.65+0.13 12.03+0.08 11.78+0.04 N.S
Accumulative 11.58+0.16 11.30+0.10 11.61+0.09 11.49+0.07 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- a, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).
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Table 3: Effect of different durations of gradual increase in light intensity on egg mass
(g) during the experimental durations for Japanese quail

+
Traits Treatments (means + SE) significant

T1 T2 T3 T4
Periodl 217.846.74 241.0745.64 224.96+9.37 229.1745.54 N.S*
Period? 277.01+8.26 264.7+7.42 263.4+9.94 240.1+8.36 0.05

a ab ab b
period3 300.7+£10.96 286.76+8.77 283.2+10.64 275.0316.02 N.S
Accumulative | 265.15+£7.13 | 264.19 £3.79 | 257.19+8.88 248.11+4.14 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- a, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).

J1 Bt s M5 gy 28 a5/ ST ol sds Jag @llly 4 Jgur 6 o iy

T45T3 pphalab) as (sgime 39 Oy T1abslabt JeT2 dbstnadd 591 5541 § (P<0.05) dygame 8343 3979

o T1 dolaadd &30 551 (§ (P<0.05) dygime J1 sl plsl oS Lgimn Lagin Locd Lk | (ol

Gl plamt LamYy LS hgims Logan Lod Wikt | oally TB5T2 cxsbolabl oy csgome 39 Oy TAikolall

AL el OMalah  WSTRV 2l Jurag WY SULI 3 4y paall

Table 4: Effect of different durations of gradual increase in light intensity on the

cumulative number of eggs (egg/hen/28 days) during the experimental durations
for Japanese quail

Treatments (means + SE)

Traits significant
T1 T2 T3 T4
Periodl 19.47+0.37 22.11+0.61 20.22+0.75 20.62+0.53 0.05
b a ab ab
Period? 23.98+0.70 23.29+0.52 22.55+1.12 20.75+0.58 0.05
a ab ab b
period3 25.04+0.92 24.61+0.52 23.55+0.94 23.35+0.47 N.S
Accumulative 22.83+0.52 23.34+0.13 22.11+0.84 21.58+0.23 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- a, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).
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Table 5: Effect of different durations of gradual increase in light intensity on feed
conversion ratio (g feed/egg) during the experimental durations for Japanese

quail
Treatments (means + SE)
Traits significant
T1 T2 T3 T4
. 43.17+0.82 38.06+1.04 41.67+1.51 40.8+£1.004

Periodl a b b ab 0.05
Period? 35.06+1.04 36.10+0.82 37.43+1.79 40.53+1.10 0.05

b b ab a
period3 33.63+1.30 34.13+0.73 35.80+1.47 36+0.75 N.S
Accumulative 37.30+0.74 36.10+0.15 38.27+1.43 39.10+0.36 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- a, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).
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Table 6: Effect of different durations of gradual increase in light intensity on the feed
conversion ratio (g feed/g eggs) during the experimental durations for Japanese

quail
. Treatments (means + SE) N

Traits T = T3 T significant

Periodl 3.83+0.13 3.47+0.09 3.77+0.15 3.67+0.09 N.S*

Period? 3.03+0.07 3.20+0.10 3.2040.10 3.53+0.12 0.05

b ab ab a

period3 2.80+0.12 2.93+0.09 3.00+0.10 3.07+0.07 N.S

Accumulative 3.23+0.07 3.20+0.06 3.30+0.12 3.40+0.06 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- a, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).
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Table 7: Effect of different durations of gradual increase in light intensity on
fertility and hatchability percentage

Treatments (means + SE)

Traits significant
T1 T2 T3 T4
first hatch
Hatching from | gg 33,167 | 92476524 | 93.07+1.79 | 89.33+3.31 N.S*

Y% fertilized eqgs

Hatching from total

o 95+2.89 86.67+8.33 90+2.89 855 N.S
YL [0S
Y% Fertility rate 96.67+3.33 93.33+4.41 96.67+1.68 95+2.89 N.S
Fetal mortality 1.67+1.67 7.55+5.25 6.93+1.80 10.64+3.31 N.S

Second hatching

Hatching from

Hatchi 96.57+1.72 | 94.73+303 | 80.17¢330 | 90.93+1.43 N.S
Yofertilized eggs
Hatching from total | g, (7.1 67 90+2.87 83.33+4.41 | 81.67+3.33 N.S
Y0€0Qs
Y%Fertility rate 95+ 2.89 95 93.33+1.67 905 N.S
Feta mortallty | 342171 | 5261304 | 10825330 | 9.10+143 N.S

*N.S.: Indicates no significant difference between the means at a significance level of (P<0.05).

- 3, b, c: Different letters represent significant differences between the means at (P<0.05).

- T1 (control 16 light + 8 dark), T2 (gradual increase in different durations of light intensity with a gradual light every 20
minutes for 1 hour), T3 (gradual increase in different durations of light intensity with a gradual light every 40 minutes for
2 hours), T4 (gradual increase in different durations of light intensity with a gradual light every 60 minutes for 3 hours).
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ABSTRACT

The study was conducted to reduce the stress generated by the high intensity
of lighting used in raising Japanese quail birds by gradually exposing it to the birds
for an experimental period of 12 weeks. Two hundred and forty birds (180 females +
60 males) at the age of 48 days were used in the experiment. The birds were distributed
into four treatments, with three replicates at a rate of 20 birds per replicate (15
females and 5 males). They were raised in a room designed to carry out this study.
The first treatment was considered a control treatment (T1) and included 16 hours of
light and 8 hours of darkness, while the second treatment (T2) included 15 hours of
light, 8 hours of darkness, and a 1-hour gradient in light intensity every 20 minutes,
and the third treatment (T3) included 14 hours. Light, 8 hours of darkness, and 2
hours of gradation in light intensity every 40 minutes. The fourth treatment (T4) was
13 hours of light, 8 hours of darkness, and 3 hours of gradation in light intensity every
60 minutes. The results revealed that there was a significant increase (P<0.05) in the
percentage of egg production based on hen house percentage in the first and second
periods of the T2 and T1 treatments, while it was observed that there was a significant
difference in the average egg weight for all experimental treatments in all periods. On
the other hand, there was a significant increase (P<0.05) in egg mass for the second
period in treatment T1 compared to all experimental treatments. Non-significant
differences were observed among the treatments in the remaining periods.
Concerning the cumulative egg rate, a significant increase (P<0.05) was observed in
the first two periods in treatment T2 and the second period in treatment T1. There
was also a significant increase (P<0.05) in the feed conversion factor in the first two
periods in treatment T1 and the second in treatment T4. The feed conversion factor
increased (P<0.05) in the second period of treatment T4 compared to the other
treatments. Non-significant differences were observed for the remaining experimental
periods. The differences in fertility and hatchability characteristics for the first and
second hatchings and all experimental treatments lacked significance. In conclusion,
the gradual application of light intensity has reduced stress and increased the comfort
of the bird, and this has contributed to improving the productive qualities of the
Japanese quail.

Keywords: Japanese quail, Light intensity, Production traits, Fertility, hatchability.
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Table 1: Approximate nutritional content of Moringa oleifera leaves[10-8]

Components Percentage of dry weight (%)

Proteins 26.8-30.3
Fats 6.4-13.4
Carbohydrate 36.0-50.1
Fibers 4.8-27.6

Minerals (mg/100 g) of dry weight
Phosphorus 250-600
Calcium 1600-2300
Copper 0.7-1.1
lron 25.6-49.0
Zinc 0.82-5.9

Vitamins (mg/100 g) of dry weight
Vitamin A 4-8
Vitamin C 15-100
Vitamin E 80-15
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Table 2: Weights of experimental fish and studied growth indicators (Mean + SD)

Treatments Tl T2 T3 T4
( Control) (0.5 % MO) (1% MO) (1.5 % MO)

Initial Weight (g) | 49.50 + 4.87 2 49.18+5212 49.44 + 4,862 49.21+5942
Final Weight (g) 96.56 +2.81 P 94.65+2.14 ¢ 99.31+1.722 55.89 + 4.05 9
Weight Rate (g) 74.33+£4.09° 7457 £4.38" 7753+4.122 57.92+5.04°¢
W.G, (9) 47.06 +2.52P 4547 +3.24b 49.87+3.382 6.68+233°¢

D.G.R.(9) 0.84+0.05° 0.81+0.06° 0.89 +0.06 2 0.11+0.04 ©
R.G.R. (%) 95.07 + 13.68 2 92.46+16.652 | 100.87 +17.752 14.27 +6.61°
S.G.R. (%/d) 1.19+0.13% 1.17+0.15% 1.25+0.152 0.23+0.10°

Different letters mean that there is a significant difference between the means within one row at
the probability level of P <0.05
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Figure 1: Average weights of C. carpio at the end of the experiment
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ABSTRACT

This study was conducted from 25/8/2022 until 23/10/2022 to investigate the effect
of adding Moringa oleifera leaf powder (MOLS) to fish meal (FM) in enhancing the growth
rates of common carp (Cyprinus carpio) by supplementing it with different levels of M.
oleifera leaves. The T1 was regarded as a control group without MOLSs supplementation,
whereas 5, 10, and 15 g kg of MOLs were added to the FM of T2, T3, and T4 groups,
respectively. The fish were fed twice daily with a feed rate of (2%0) of the fish's weight.
During the experiment period, fish were weighed every 15 days until the last week of the
experiment. Body weight rates, weight gain (WG), daily growth rate (DGR), relative
growth rate (RGR), and specific growth rate (SGR) were calculated. The highest average

body weight was recorded in the T3 group (77.53 g), followed by the T2 group (74.57 g).
The T4 group recorded the lowest percentage of body weight, namely 74.33 g, compared to
the T1 group (24.54 g). The WG and DGR rates significantly increased in the T3 group
(49.87 and 0.87 g, respectively). In contrast, T2 recorded a non-significant reduction in
WG (45.47g) and DGR (0.79 g), while the T4 revealed a significant reduction in WG and
DGR being 6.68 g and 0.11 g, respectively, compared with the T1 group for WG (47.06 g)
and DGR (0.82 g). Concerning the RGR rate, the T2 and T3 groups recorded a non-
significant increase, namely 102.51% and 94.11%, respectively. The SGR results were
fluctuating, as the T3 group revealed a non-significant increase of 1.23 %/day, while the T2
group exhibited a non-significant decrease, of 1.16 %/day. The T4 group recorded a
significant reduction in RGR and SGR, namely 14.27% and 0.23 %/day, respectively,
compared to the T1 group for RGR (96.31%) and SGR (1.18 %/day).
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Tablel : Evaluate glucose, triglyceride, and lipoprotein parameters

Transactions I
Moral level TS = T3 = T Adjective
“Nm 8.96+162 | 182+164 | 6.92+165 | 8.25+135 | 7.81+162 Glucose
N'm 118+265 | 16.5+248 | 153+261 | 17.1+244 | 16.8+275 | Triglycerides
Nm Low-density
230+53.0 | 3.33+496 | 290+52.3 | 3.60+49.0 | 3.38+54.6 | lipoprotein
VLDL
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Table 2: Evaluate the various types of cholesterol standards

Transactions L
Moral level T T2 = = T Adjective
0.0018 4.40 + 245 7.31+223 10.5 + 232 6.35 + 253 5.20 + 196 Cholesterol
ab b ab a c

N m Good
1.45+576 | 1.20+51.3 | 2.18+58.6 | 3.17 +56.6 2.18 + 603 | Cholesterol

HDL

00031 | 360+135 | 409+122 | 11.9+121 | 120+147 | 7.26+81.3 Bad
Cholesterol

a a a a b LDL

J959355319 g glSTNy e gty AT 19 g sl N9 Lot polans
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WaslSy sty S sty Sy Lpgdl s oo U6 G (P20.05) L s
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gl Al e Wl (T4) dagl)l G pred) dlslall 8 ded 3l Caly o & (T3) AW Gy et dlslall
Aol 3 Lsly (T3) W Asal) & dod Jol oS (0.586-0.313) o dnod Comgly A oy SN
Feal-) g el Aalal) § B ol iy (67.3-58.6) S g ) hed gl g NSy (T2) s
Aad el il (41.3-31.6) om cosd¥) ded omgly LS (T4) el g el dbotaall 2 330y (T5)
ol il (34.0-23.0) o cdsushSl @b gl s MiSy (T4) darl J1 llolaall alsly (T2) &5 dholaocld
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Table 3: Evaluate parameters of urea, creatine, protein, albumin, globulin, and cortisol

Transactions

Moral level 75 T2 T3 = T Adjective
Nm
2.02+203 | 1.00+16.0 | 1.52+22.0 | 3.48+183 | 2.33+19.3 Urea
N'm +0.573 +0.503 + 0.586 +0.313 +0.473 .
Creatine
0.026 0.078 0.126 0.031 0.048
N m Total
145+67.3 | 0.666+58.6 | 1.73+66.0 | 2.02 +64.3 3.46 + 630 -
protein
N'm TWO
233+333 | 1.20+316 | 3.51+32.0 | 290+41.3 | 2.33+32.6 ALBUMS
Nm
1.00+34.0 | 1.73+27.0 | 404+340 | 4.04+233 | 417 +30.3 Globulin
N m

28.0 + 623 6.69 + 592 19.9 + 465 72.7 + 486 71.5 + 464 Cortisol
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Table 4: Evaluate enzyme activity standards

Transactions .

Moral level TS Ta T3 = T Adjective
N m 491+323 | 3.17+183 | 3.21+20.0 | 3.28+25.6 | 240+216 GPT
Nm 12.4 + 280 16.5 + 305 13.6 + 318 20.8 + 322 4.04 + 279 GOT
N m 39.8 + 678 62.4 + 539 81.2 + 584 48.5 + 561 27.2+710 ALP
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o8 15 (T1) 5 (T5) crabolabt Lo 331 38 0 3 (11 o (33.6) 5 (62.3) 43 15 (T5)5 (T1)
ied ol oS uid (H/L) dgliaht ) dkdg padl sliand) ol b S s Wl L J1gd1 e (27.0)5 (56.6)
5 gk & eoge LS. (0.433) 0,8 5 (T1) dbotaal iad 3505 (0.603) 038 s (T5) istaall b
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Table 5: :Red and white blood cell standards

B L R I R RTe-o

Moral Transactions Adjective
level T5 T4 T3 T2 T1
Nm 0.165+2.86 | 0.277+2.43 | 0.241+2.69 | 0.102+2.90 | 0.164 +2.79 RBC
N'm 0.881 +24.3 2.33+20.3 2.08+23.0 | 0.881+24.6 1.33+23.6 PCV
N m 0317 +7.76 | 0.731+6.56 | 0.680+7.40 | 0.296+7.96 | 0.433 +7.66 Hb
Nm 0.700 +8.50 | 0.185+8.26 | 0.472+10.60 | 1.47+9.80 | 0.545+8.53 WBC
N m 2.84 +56.6 152 +57.0 2.33+59.3 2.33+57.6 1.85+62.3 Lymph
N m 1.45+33.6 2.08 +33.0 1.76 + 31.6 2.08 +32.0 1.15+27.0 Hetero
Nm 0.056 +0.603 | 0.054 +0.583 | 0.052 + 0.540 | 0.053 + 0.556 | 0.029 + 0433 H/L

dpesellg 4,31 34! Slga,r yulas
(TSH) Gpapp dnslod 3u1 o5 S (Ad)l) 3ual censi J1 O30,31 (ThyrOXine-T4) Ogepp pub

B9 3979 6 Jgud! § LS JlaxV Joudl il gl udy ddyull 3udll fos G @Soudl o fom sl
«(P<0.05) &ygne gems ki eyl SHalall (o (Thyroxine-T4) &dyut saat Sgepp 3130 § dygine
JIsd e (158)5 (163) 5 (136) b &) ookt (T5) 5 (T4) 5 (T2) kel SSlall By e
dygns B9 gl § oo G (94.0) 5 (121) Waed tly @1 (T3)5 (TL) ehalall (o IS o gm0 STty
& (121,136) b ool ity @y (T1,T2) L) SOlall o JS o (P20.05) igins Ssimme S
(121,94) gosd ety 31 (T1,T3) cxshelalt o S (P20.05) dygimne B3)p 3975 onst 4 S (J1sd
G e

I el Malll C Bigime B9 g9 ade Gui Al (TSH) Osed dnslsudl 3uddl 3131 &b oo Lol
ol & (T1) do¥1 dwpndl Aslaall Ogosgll Aad ol caly By (P20.05) Lgme Sy i Ahisell
16 Jgd) § s 52 S (0.170) 0y s (T5) dlslaodd 2ed 3575 (0.923)

Table 6: Thyroid pituitary hormone standards

Moral Transactions diective
level T5 T4 T3 7 T j
0.0031 8.14 + 158 5.56 + 163 4,72 +94.0 13.6 + 136 12.8 + 121 T4
a a c ab bc
Nm | 0072170 | *0433 +0.673 +0.576 +£0.923 e
0.224 0.161 0.186 0.060
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ABSTRACT

The study took place at the Fish Laboratory of the Animal Production
Department at the College of Agriculture, University of Anbar, from March 24th
to June 16th, 2024. Its purpose was to investigate the impact of natural zeolite on
the blood parameters of common carp (Cyprinus carpio). The experimental
treatments were distributed into five treatments with three replicates for each
treatment: the control treatment (T1) without addition, the second treatment
(T2) added aflatoxin to the feed (200 mg/kg), the third treatment (T3) added
natural zeolite as stones placed in the pond water (10 g/kg), the fourth treatment
(T4) added aflatoxin to the feed (200 mg/kg), zeolite stones were placed at the
bottom of the pond water (10 g/kg), and the fifth treatment (T5) added aflatoxin
to the feed (200 mg/kg), and zeolite was placed (25 g/kg). The results indicated
significant differences (P<0.05) among the various experimental treatments in
total cholesterol, low-density lipoprotein (LDL) cholesterol, and the primary
thyroid hormone (Thyroxine-T4). However, there were no significant differences
among the different experimental treatments in glucose, triglycerides, high-
density lipoprotein (HDL) cholesterol, urea, creatinine, total protein, albumin,
globulin, cortisol, enzyme activity, red blood cells, white blood cells, and
pituitary hormones. This suggests that the addition of zeolite has no detrimental
effect on the health of carp fish, and may even help improve certain blood
parameters, counteract the negative effects of aflatoxin, and reduce the pH in
pond water. The study recommended conducting more scientific research to
accurately determine the effects of zeolite on fish blood parameters.

Keywords: Cyprinus carpio, blood parameters, zeolites, aflatoxin.
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Figure 1: GDP in Iraq from 2000-2017 at current prices (million dollars)
Source: By the researcher based on Table 1.
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Table 1: Agricultural GDP and its contribution to the gross domestic product and the percentage of their annual change in Iraq through 2000-2017 at

current prices (million dollars).

R V3 SO R W W R L 7Y JERIWE: [ WEL

Relative Annual . Annual Gross_ Relative Annual Agricultural Annual Gross_

. Rate of | Agricultural | Rate of domestic . Rate of domestic
importance year importance Rate of GDP year

506 change GDP 3) change product 506 change (2)% 3) change product

(4)% (2)% 1 (2)%
5.2 5.6 7150.63 7.02 138516.72 2010 4.6 --- 971.74 -——- 20966.45 | 2000
4.6 18.6 8477.19 34.10 185749.66 2011 6.9 52.8 1484.45 2.15 21417.61 | 2001
4.1 6.1 8990.95 17.36 218000.99 2012 8.6 20.9 1794.92 -2.13 20962.15 | 2002
4.8 24.4 11188.56 7.63 234637.68 2013 8.4 11.4 1999.95 13.50 23793.02 | 2003
4.9 0.6 11259.54 -2.62 228490.90 2014 6.9 27.1 2542.17 53.99 36638.24 | 2004
4.1 -37.9 6990.95 -25.12 171087.13 2015 6.9 35.3 3440.32 36.35 49954.89 | 2005
3.8 -5.2 6626.10 0.81 172478.71 2016 5.8 9.7 3775.58 29.73 64805.39 | 2006
3.3 -5.4 6268.22 10.67 190874.31 2017 4.9 16.0 4379.37 37.09 88840.05 | 2007
5494.18 117834.3 Average 3.8 9.3 4785.62 40.00 124373.40 | 2008
11259.54 234637.7 g'{/i?&i“ 5.2 41.4 6769.09 4.07 129429.78 | 2009
971.74 20962.51 Less value

Source: Columns 1, 3 Ministry of planning, columns 2, 4, 5 prepared by the researcher [18].
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Figure 2: GDP in Irag through 2000-2017 at current prices (million dollars).
Source: By the researcher based on Table 1.
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Table 2: Annual growth rate of GDP and agricultural GDP in Irag through 2000-2017

R2 t Annual growth rate (b) Gross domestic product

0.31 3.30 0.14 (GDP)

R2 t Annual growth rate (b) Agricultural

0.17 227 0.09 Gross domestic product
(AGDP)

Source: By the researcher based on Table 1.
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Table 3: Net nominal protection coefficients for major cereal crops in Irag through 2000-

2017

Yellow rice | barley | wheat year Yellow rice | barley | wheat year

corn corn
2.761 | 0.932 1.411 1.612 2011 0.970 | 0.405 0.823 | 0.386 2003
2.772 1 0.011 1.523 1.619 2012 1.331 | 0.791 0.932 | 0.572 2004
2.699 | 0.123 1.588 1.625 2013 1.645 | 0.911 1.273 1 0.592 2005
2.783 ] 0.244 1.613 1.761 2014 1.592 1 0.899 0.381 1.411 2006
2.359 ] 0.301 1.740 1.766 2015 1.331 ] 0.578 0.333 | 0.866 2007
3.563 ] 0.393 1.797 1.871 2016 1.725 1 0.896 0.925 | 0.856 2008
3.806 | 0.411 1.897 1.944 2017 2.632 | 0.928 1492 | 1.178 2009
2.744 1 0.899 | 1.302| 1.456 2010

Source: The researcher based on the data of the Central Statistical Organization, the Directorate of
Agricultural Statistics regarding domestic prices, and the Directorate of Foreign Trade Statistics regarding
border prices.
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Figure 3: Nominal net protection factor for wheat crop through 2000-2017
Source: By the researcher based on table 3
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Figure 4: Nominal net protection factor for barley crop through 2000-2017
Source: By the researcher based on Table 3.

53



gl Sl e YIS 098 (s30aBl fE

4 3.806
5 35
S 3
k3]
£ 2.5
=
Re] 2
k5 @
g8 1° o097
5 1
o 0.5
£ 0
g 2002 2004 2006 2008 2010 2012 2014 2016 2018
2

Year

Figure 5: Nominal net protection factor for maize crop through 2000-2017
Source: By the researcher based on Table 3.
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.Figure 6: Nominal net protection factor for Rice crop through 2000-2017
Source: By the researcher based on Table 3.
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Figure 7: Total imports in Iraq through 2000-2017 (million dollars)
Source: By the researcher based on Table 4.
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Table 4: The reality of agricultural imports and the percentage of their contribution to total imports and the percentage of their
annual change in Iraq through 2000-2017 (million dollars).

Relative Annual Agricultural Annual Total imports year Relative Annual Agricultural Annual Total imports Year
importance change (3) imports change ) importance change (3) imports change 1€
(5)% @) % rate (2) % rate 5) @) % rate ) % rate
15.2 79.8 5305.44 79.0 35012.00 2008 1.7 - 187.94 - 11008.60 2000
10.6 17.1- 4396.18 18.6 41512.00 2009 2.2 28.7 241.87 1.3 11152.00 2001
4.4 56.1- 1930.51 5.8 43915.00 2010 16.8 580.4 1645.73 12.0- 9817.30 2002
22.1 446.7 10553.25 8.9 47803.00 2011 16.0 3.5- 1587.66 1.2 9933.50 2003
18.2 57.9- 4447.63 49.0- 24400.00 2012 10.7 43.2 2274.16 1144 21302.30 2004
8.3 37.9- 2762.15 36.8 33383.70 2013 12.9 33.8 3042.01 10.5 23532.00 2005
5.9 20.9- 2185.34 11.0 37064.50 2014 14.0 14 3085.29 6.5- 22009.00 2006
7.0 33.0 2907.03 12.2 41600.00 2015 15.1 4.3- 2951.29 11.1- 19556.00 2007
4.0 33.8- 1924.73 16.8 48600.00 2016
7.6 90.2 3659.95 0.3- 48473.00 2017
3060.45 29442.33 Average
187.94 9817.3 Less value
10553.25 48600 greatest value

Source: Column 1, 3 Ministry of Planning, FAO www.faostat.org, Central Bank of Iraq / General Directorate of Statistics and research, column 2, 4 and 5 by the researcher [14].
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Figure 8: Agricultural imports in Irag through 2000-2017 (million dollars)

Source: By the researcher based on Table 4.
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Table 5: The reality of agricultural exports and the percentage of their contribution to total exports and the percentage of their annual change in Irag
for the period from 2000-2017 (million dollars)

Relative Annual Agricultural Annual Total Year Relative Annual Agricultural Annual Total Year
importance Percentage exports (3) | Percentage | exports importance Percentage | exports (3) | Percentage | exports
(5)% Change (4)% Change (1) (5)% Change Change 1)
(2)% (4)% (2)%

0.114 312.0 70.02 48.5 61264.40 | 2008 0.030 -— 6.25 -—- 20603.00 | 2000
0.129 -23.3 53.74 -31.8 41791.70 | 2009 0.065 33.3 8.33 37.5- 12873.00 | 2001
0.039 -62.0 20.44 25.6 52482.60 | 2010 0.270 295.9 32.98 -5.1 12219.00 | 2002
0.026 0.0 20.44 51.8 79681.00 | 2011 0.416 22.5 40.39 -20.5 9711.00 | 2003
0.036 60.9 34.12 18.2 94209.00 | 2012 0.554 144.3 98.69 83.4 17810.00 | 2004
0.035 -8.8 31.10 -4.7 89768.00 | 2013 0.127 -69.4 30.16 33.7 23809.00 | 2005
0.030 -17.4 25.70 -4.9 85369.00 | 2014 0.061 -40.3 18.00 23.3 29361.00 | 2006
0.048 -3.7 24.75 -39.9 51328.00 | 2015 0.041 -5.6 16.99 40.6 41267.90 | 2007
0.057 -4.3 23.69 -19.5 41298.00 | 2016
0.039 4.5 22.62 394 57559.00 | 2017

32.13 45689.14 Average

6.25 9711 Less value

98.69 94209 greatest value

Source: Column 1, 3 Ministry of planning, FAO www.faostat.org, Central Bank of Iraq / Directorate of Statistics and research, column 2, 4 and 5 by the researcher
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Figure 9: Total exports in Iraq through 2000-2017 (million dollars).
Source: The researcher based on Table 5.
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Figure 10: Agricultural exports in Irag through 2000-2017 (million dollars)
Source: By the researcher based on Table 5.
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Table 6: The annual growth rate of total and agricultural imports in Irag through 2000-2017

R2 T Annual growth rate (b) Total imports
0.40 6.83 0.11

R2 T Annual growth rate (b) Agricultural imports
0.20 7.73 0.10

Source: The researcher based on Table 4
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Table 7: The annual growth rate of total and agricultural exports in Iraq through 2000-2017

R2 Annual growth rate (b) Total exports
0.55 0.09

R2 Annual growth rate (b) Agricultural exports
0.02 0.03

. Source: By the researcher based on Table 5
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Table 8: The most important measures of the efficiency of foreign agricultural trade in Iraq through 2000-2017.

R V3 SO R W W R L 7Y JERIWE: [ WEL

Average Agricultural Coverage rate | Accreditation Per capita of Per capita of | Per caFita of Year
direction of trade balance in the rate in the agricultural agricultural agricultural
agricultural agricultural agricultural imports exports foreign trade
foreigog trade sector % sector %
0

19.98 -181.69 3.32 19.34 7.80 0.26 8.06 2000
16.85 -233.54 3.44 16.29 9.75 0.34 10.08 2001
93.52 -1612.75 2.00 91.69 64.39 1.29 65.67 2002
81.40 -1547.27 2.54 79.38 60.28 1.53 61.80 2003
93.33 -2175.47 4.33 89.46 83.79 3.64 87.42 2004
89.29 -3011.85 0.99 88.42 108.80 1.08 109.87 2005
82.19 -3067.29 0.58 81.72 107.09 0.62 107.71 2006
67.77 -2934.3 0.57 67.39 99.44 0.57 100.00 2007
112.32 -5235.42 1.31 110.86 166.37 2.20 168.56 2008
65.73 -4342.44 1.22 64.94 136.70 1.67 138.36 2009
27.28 -1910.07 1.05 27.00 59.42 0.63 60.04 2010
124.73 -10532.8 0.19 124.49 316.53 0.61 317.14 2011
49.84 -4413.51 0.76 49.47 130.01 1.00 131.00 2012
24.96 -2731.05 1.12 24.69 77.94 0.88 78.81 2013
19.63 -2159.64 1.17 19.41 61.96 0.73 62.68 2014
41.93 -2882.28 0.85 41.58 83.06 0.71 83.76 2015
29.40 -1901.04 1.23 29.05 53.46 0.66 54.12 2016
58.74 -3637.33 0.61 58.39 98.92 0.61 99.52 2017
61.05 3028.32 1.52 60.19 95.87 1.06 96.92 Average
16.85 10532.8 0.19 16.29 7.80 0.26 8.06 Less value
124.73 181.69 4.33 124.49 316.53 3.64 317.14 greatest value
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ABSTRACT

The research aims at calculating the annual growth rates of the most important
variables that reflect the success or failure of the price policy and foreign trade policy
implemented in lraqgi agricultural sector. In addition, the research assesses the
performance of the agricultural price policy also, it measures the efficiency of foreign
trade policy in the agricultural sector in lIraq between (2000 -2017).

The research objective has been achieved through the use of mathematical models
to calculate the net nominal protection factor of the main grain crops and the standards
employed for measuring the efficiency of agricultural foreign trade during the above
period. Values of the net nominal protection factor reveal fluctuation and instability in
the government’s price policy since the values of the protection factor ranged between an
integer one and its fractions. When the values of the net nominal protection factor are less
than an integer one for some years, this reflects the support submitted by the state to the
producers of the main grain crops through indirect taxation. On the other hand, when the
values of the net nominal protection factor are greater than an integer one for most of the
study years that points out to the state support submitted to the producers of the main
grain crops. The positive annual growth rate of agricultural imports between (2000-2017)
shows the direct relation between the above variations and the policy of support
represented by the value of the net nominal protection factor greater than one for the
main grain crops in most of the years of study.

The positive annual growth rate of agricultural imports in the period (2000-
2017)shows that the policy of support represented by the value of the net nominal
protection factor greater than one for the main grain crops (wheat, barley, corn) in most
of the study years did not fulfill its purpose due to the lack of production compared to the
increase in population.

The study has concluded some recommendations; the most important of which is
to take macroeconomic policies into consideration when setting agricultural price policies
by decision makers in the agricultural sector. The most important related macro
variables are the exchange rate of the local currency against foreign currencies

Keywords: Economic anaiysis, Price policy, foreign trade policy, Agricultural secctor.
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ABSTRACT

The study was conducted at laboratory experiment included a completely
randomized design (CRD) to study the efficiency of NPK-Chitosan fertilizers derived
from shrimp shells with a ratio of1:1,1:2and 1:3 (NPK-Chitosan) (coating and mixing) at
four fertilizers levels (0,500,1000 and 2000 mg kg soil) and two levels of organic fertilizer
(0 and 2.5%) Cow waste in terms of nitrogen availability in two types of soil (Silty clay
and sandy loam soil comparing with NPK15-15-15 fertilizer (commercial) control
treatment and incubated for four periods (7, 14, 28, and 56 days) to evaluate nitrogen
availability. The results showed that adding fertilizers and organic fertilizer significantly
increased the availability of nitrogen in both soils, NPK-Chitosan fertilizers, with a ratio
of 1:3 coating and 1:3 mixing treatments, outperformed control treatment (fertilizer NPK
alone) in increasing of available nitrogen. The results also revealed a significant effect of
fertilizer levels on increasing of nitrogen concentration in both soils. The concentration
increased with higher fertilizer level, (2000 mg kg™ soil) achieving the highest nitrogen
values of both soils, 90.9 and 91.47 mg kg soil, respectively, with a significant difference
compared to 500 and 1000 mg kg* soil levels. Furthermore, the 1000 mg kg soil level
outperformed the NPK fertilizer (control treatment). The results revealed a significant
interaction effect between type and level of fertilizer on nitrogen available concentration.
The treatment NPK-Chitosan fertilizer with a ratio of 1:3 for coating at level of 2000 mg
kg soil outperformed the other treatments, providing the highest nitrogen concentration
of 129.00 and 167.40 mg kg* soil for both soils, respectively. The availability of the element
increased with higher levels of added fertilizers and the addition of organic matter, but
decreased with longer incubation periods.

Keywords: NPK-Chitosan Fertilizer, available nitrogen, organic manure, calcareous soils.
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INTRODCTION

Chitosan is a natural polymer a chain unit ranging from 2000 to 3000. It is
the most abundant polymer of multiple sugar units in nature and has a molecular
weight ranging from 100,000 to 1,200,000 Daltons, depending on the preparation
method change PR., [7]. Chitosan is the second most widely spread organic
compound after cellulose in nature, with a molecular formula of (CsH1104N) n
Dash, M. [9]. It is extracted from various natural sources and constitutes about
20-30% of the waste and shells of crustaceans such as shrimp, crab, lobster, and
crayfish. Chitosan is obtained by removing the acetyl groups from chitin, which
contains (60-100) % N-acetyl-glucosamine in the polymer chain Pandey Priyal.,
[17]. After removing the acetyl group, Chitosan becomes positively charged and
can adsorb any negatively charged substance. Chitosan has been used in various
agricultural applications as an antiviral and antifungal agent and seed coating
material to enhance germination speed, root elongation, and plant resistance to
water and salt stress. Puspita. A., G. [20] mentioned that mineral fertilizers, such
as urea fertilizer, face problems in soil, which often has low efficiency in calcareous
and sandy soils due to volatilization and leaching process. The merits of producing
crops using organic versus inorganic methods. No system is ideal and each system
has its own advantages and limitations [10].

A polymeric fertilizer was made from bentonite clay with Chitosan to
enhance urea fertilizer efficiency. Parvin et al. [18] studied the effect of different
levels of Chitosan (0, 80, and 120) ppm added to the soil and (0, 60, 80, and 100
ppm) foliar spray on tomato plants and their interaction on the yield and quality
of tomato fruits, the results showed a significant difference in the number of leaves,
clusters, tomato yield, and vitamin C content for the treatment with added
Chitosan. The treatment also had higher amounts of calcium, potassium, and
phosphorus in the fruits with soil addition and foliar spray. Milani, P. [14]
emphasized the importance of polymeric materials in the production of slow-
release fertilizers, and among these natural polymeric materials is Chitosan, which
can be used with mineral fertilizers for nitrogen availability. Abouchenaria [2]
highlighted the importance of mixing and blending Chitosan with mineral
fertilizers and amendments to increase soil water retention and enhance the
efficiency of mineral fertilizers. Abdel-Aziz [1] found that nitrogen, phosphorus,
and potassium-loaded chitosan nanoparticles provided high productivity for
wheat crops grown in sandy soil in Egypt when the fertilizer was applied as a foliar
spray, the yield increased by 23.5% compared to the traditional mineral fertilizer
(NPK) treatment. Mansour and El-Mesairy [12] conducted a study by adding
different levels of Chitosan (0, 150, 100, and 200 ppm) and humic acid (0, 2, 4 and
6 kg hat) as a foliar spray on okra plants, the highest yield and best quality were
obtained using 200 ppm Chitosan and 6 kg ha* of humic acid. Puspita [20] found
that preparing a polymer fertilizer from Chitosan with potassium as a slow-release
fertilizer was better than other mineral potassium fertilizers. The purpose of
testing the efficiency of organic—-mineral fertilizers at different rates, levels, and
incubation periods for nitrogen availability in two soils with different textures.
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MATERIALS AND METHODS

A laboratory experiment was conducted at the College of Agriculture,
University of Basra, during the year 2021-2022. The study included the
preparation of NPK-Chitosan fertilizers prepared from shrimp shells, NPK-
Chitosan fertilizer was prepared in two formulations: mixed NPK-Chitosan and
coated NPK-Chitosan with three ratios ( 1:1 to 1:3) at four levels ( 0, 500, 1000 and
2000 mg kg soil) equal to 465 N mg kg soil, and two Organic Manure levels (0
and 2.5%), with in terms of the availability of nitrogen in different texture (clay
loam and sandy loam) from Basra province and using CRD Completely
Randomized Design to two types of soils. NPK fertilizer (15-15-15) was used as a
control treatment, the treatments were as below:
1-NPK -Chitosan (1:1) mixed fertilizer.
2-NPK -Chitosan (1:1) coated fertilizer.
3-NPK -Chitosan (2:1) mixed fertilizer.
4-NPK -Chitosan (2:1) coated fertilizer.
5-NPK -Chitosan (3:1) mixed fertilizer.
6-NPK -Chitosan (3:1) coated fertilizer.
7-NPK (control) (15-15-15).

Table 1 shows the chemical and physical properties of soils that were
analyzed according to the methods described by Richards, L. [20], Black, C. [6],
and Page, A. [16] available nitrogen according to Cresser & Parsons [8].

Three hundred grams (300 gm.) of dry soil (Silty Clay and Sandy Loam) was taken
and sieved through a 2 mm sieve size. It was placed in plastic containers with a
capacity of 500 grams. According to the treatments, (0 and 2.5%) (Fermented
cattle manure residues) were added to the soils and incubated at 25°C for two
weeks and moistened with distilled water up to 30% and 20% of filed capacity)
respectively. After the soils were dried, the fertilizer treatments were added by
mixing with the soils, and the soils were moistened up to field capacity according
to the soil.

Type, then the soils were incubated at 25°C for the following periods (7, 14, 28,
and 56 days). After incubation, the soils were ground to determine available
nitrogen. The total number of treatments was (2x7x2x3x3) (soilxfertilizer
formulationsxOrganic Manure fertilizer levelsxFertilizer levelsxreplicates) =252
experimental units for each period. 252 x4 =1008 total experimental units for all
periods.

RESULTS AND DISCUSSION

Effect of fertilizer types on nitrogen availability during incubation periods
(figures 1 and 2) show the effect of the fertilizer type on available nitrogen
concentration in silty clay soil and sandy loam soil for all incubation periods (7,
14, 28, and 56 days) comparing with control treatment (NPK). NPK-chitosan
fertilize coated at 1:3 ratio showed the highest available nitrogen concentration in
silty clay soil at 28- and 56-day incubation to reach 122.40 and 90.93 mg kgsoil
respectively and the same treatment in sandy loam soil reached 93.33 and 76.08
mg kg soil, respectively. In contrast, the control treatment showed decreased
levels compared to NPK-chitosan treatment at a ratio 1:3 at the same periods to
record a concentration of available nitrogen in silty clay soil treatment 128.53%
and 88.53% respectively, and for Sandy Loam soil 108.04% and 102.55%
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respectively, while NPK fertilizer alone (Control) gave the highest concentration
of available nitrogen at first period (14 days) for both soils (figures 1 and 2). While
available nitrogen for the NPK fertilizer (control) decreased after 28 and 56 days
in the silty clay soil to 53.56 and 48.23 mg kg for 28 days and in the sandy loam
soil to 44.86 and 37.56 mg kg™ for 56 days, respectively. It demonstrates the role
of chitosan in preventing nitrogen loss from the soil.

The early stages of incubation and gradually releasing nitrogen
continuously throughout the later stages of incubation. The increases significantly
in the amount of available nitrogen in both soils treated with prepared fertilizers
(NPK-chitosan) can be attributed to chitosan improves the use of nutrients,
especially ammonium ions, and enhances its availability in the soil while reducing
its loss through volatilization, especially in the sandy loam soil when mixed with
chitosan.

Table 1: Chemical and physical properties of soils

Properties Value Value Units
pH (1:1) 7.78 8.27 -
Electrical Conductivity (EC) (1:1) 3.55 4.36 dSm?
Cation Exchange Capacity (CEC) 11.34 24.14 Cmol. kg*
Organic Matter 5.69 7.73 g.kg?!
Carbonate Minerals 259 315 g.kg! soil
Available Nitrogen 9.58 10.84
Available Phosphorus 10.36 9.27 mg.kg*
Available Potassium 33.29 26.95
Ca+2 10.47 13.83
. Mg+2 7.61 9.72 4
Soluble Cations Nat 11.98 57 51 mmol. L
K+ 8.63 12.84
Cl- 15.76 33.76
. S04-2 10.46 16.44
Soluble Anions HCO3 525 1159 mmol. L
CQ03-2 0.00 0.00
Clay 128.50 445.70
Soil Fractions Silt 305.80 485.50 g.kg?
Sand 565.80 68.80
Soil Texture Sandy Loam Silty Clay Units
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Fig.1: Effect of fertilizer type on available nitrogen concentration (mg N kg™ soil) in
silty clay soil during incubation periods (A: 7, B: 14, C: 28, D: 56) days.

Chitosan significantly contributes to the retention of ammonium ions in the
soil, protecting them from volatilization and improving efficiency. It is consistent
with the characteristics of slow-release fertilizers [4, 8]. These results were
consistent with the findings of Noppakundilograt [15] and Nitrogen fertilizer
applications at 60 and 80 kg ha! improved essential oil output and percentage of
essential oil, suggesting that commercial native spearmint plants should get 60 kg
Nha. In conclusion, the amount of nitrogen applied may have an influence on
spearmints vegetative.
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Fig.2: Effect of fertilizer type on available nitrogen concentration (mg N kg* soil) in Sandy
Loam soil during incubation periods (A: 7, B: 14, C: 28, D: 56) days.

Growth and development: Ali and Haifaa [3] reported a significant
increase in the concentration of available nitrogen in the soil by 84% nitrogen
when adding NPK fertilizer granules treated with chitosan after 30 days compared
to the control treatment.

The results shown in Figures 3 and 4 indicate that the amount of available
nitrogen concentration in both soils increased with increasing fertilizer levels (500,
1000, and 2000 mg.kg™?) for all incubation periods. This increase can be attributed
to the higher amount of nitrogen added and its alignment with the addition of
chitosan due to its nitrogen content (table 1). These findings were consistent with
the results obtained by Parvin [18], who found an increase in soil nitrogen
concentration.
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Fig.4: Effect of NPK-chitosan fertilizer level (mg kg? soil) on available nitrogen
concentration (mg N kg* soil) in Sandy Loam soil during incubation periods (A: 7, B:
14, C: 28, D: 56) days.

The results in table 2 indicated that the amount of available nitrogen in
both soils increased with the increasing levels of organic manure addition (0 and
2.5 %). The level of 2.5 % showed the highest concentration of available nitrogen
in the soils for the incubation periods of 7, 14, 28, and 56 days for the silty clay soil
(39.04, 55.00, 100.67 and 73.7 mg kg soil, respectively) (figure 5). Similarly, in the
Sandy Loam soil, the concentrations were 28.66, 42.6, 70.21, and 61.8 mg kg™ soil
(figure 6). These increases corresponded to percentage increases of 2.34%, 2.49%,
31.65%, and 23.14% for the silty clay soil and 11.08%, 20.78%, 58.52%, and
25.05% for Sandy Loam soil, respectively, compared to control treatment.
Improves soil's chemical properties, particularly cation exchange capacity (CEC).
It is attributed to the role of Organic Manure in ion.
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Table 2: Effect of interaction between fertilizer type and levels of Organic Manure on
available nitrogen concentration (mg N kg* soil) for the both soils at different
incubation periods.

Incubation Silty Clay Soil Sandy Loam Soil
iod Fertilizer Organic Manure Organic Manure
(Days) Type (% %)
Y 0 25 0 25
Coated 1:1 20.67 23.71 17.17 17.78
Coated 1:2 30.00 33.16 21.51 26.40
Coated 1:3 36.54 41.60 27.73 32.27
7 Mixing 1:1 25.54 27.48 18.56 19.27
Mixing 1:2 35.91 39.29 25.32 27.32
Mixing 1:3 41.68 46.13 31.46 34.29
NPK 52.91 61.93 38.88 42.59
RLSD 1.529** 1.698**
Coated 1:1 32.40 38.56 20.93 24.27
Coated 1:2 41.87 48.56 26.13 31.60
Coated 1:3 60.00 63.66 31.60 38.40
1 Mixing 1:1 34.00 44.20 30.27 38.67
Mixing 1:2 46.53 52.49 40.27 46.53
Mixing 1:3 64.53 67.14 48.67 60.67
NPK 62.88 72.38 49.00 58.09
RLSD 1.538** 1.143**
Coated 1:1 64.47 95.47 50.80 67.47
Coated 1:2 83.73 123.07 71.20 89.33
Coated 1:3 103.47 141.33 85.07 101.60
)8 Mixing 1:1 59.66 76.80 37.10 47.47
Mixing 1:2 77.56 96.13 48.53 60.27
Mixing 1:3 98.79 112.40 66.80 75.07
NPK 47.65 59.47 39.44 50.27
RLSD 2.333** 1.913**
Coated 1:1 49.87 58.53 44.13 51.87
Coated 1:2 65.20 82.40 56.19 67.07
Coated 1:3 82.93 98.93 69.76 82.40
56 Mixing 1:1 43.47 57.07 36.40 50.13
Mixing 1:2 58.27 74.93 46.56 63.33
Mixing 1:3 76.27 90.53 60.53 75.07
NPK 42.96 53.51 32.36 42.77
RLSD 1.350** 2.233**

RLSD**=Indicate that there are significant differences between the coefficients at a significant level (P<0.001) for the type
of fertilizer and the levels of Organic Manure in the nitrogen readiness of the two study soils.

With increasing rates of chitosan application (0, 80, and 120 ppm), and with
results of Puspita, A. et al [19].
Exchange and retention, as well as reducing nitrogen loss and releasing it in the
soil, thereby increasing its availability. The interaction between type of fertilizer
and level of Organic Manure addition there was a significant increase in available
nitrogen. Concentration in Silty Clay and Sandy Loam soils for all incubation
periods (7, 14, 28, and 56 days) (table 2). The treatment NPK-chitosan fertilizer
coated with chitosan at 1:3 ratio, and 2.5 % Organic Manure achieved the highest
values with significant differences compared to the other treatments at 28- and 56-
day incubation Periods for both soil types. The respective values were 141.33 and
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98.93 mg.kg* soil for silty clay soil and 101.60 and 82.40 mg.kg™* soil for sandy
loam soil, respectively, followed by the treatment of NPK-chitosan fertilizer mixed
with chitosan at a ratio of 2.5 % Organic Manure which gave values of (89.33 and
75.07 mg kg for silty clay on 56 days) and (112.33 and 90.53 mg.kg! for silty clay
on 28 days) after an incubation period of 28 and 56 days, respectively.

Table 3: Effect of interaction between fertilizer types and level of fertilizer (mg.kg™* soil)
on available nitrogen concentration (mg N.kg* soil) for all incubation periods in
the studied soils

Period Fertilizer Silty Clay Soil Sandy Loam Soil
Incubation Type Fertilizer Level (mg.kg™ soil) Fertilizer Level (mg.kg™ soil)
Days NPK-Chitosan NPK-Chitosan
500 1000 2000 500 1000 2000
Coated 1:1 12.60 20.90 33.07 9.50 17.30 25.62
Coated 1:2 20.93 30.60 43.20 14.47 22.20 35.20
Coated 1:3 24.37 39.60 53.25 19.40 29.00 41.60
7 Mixing 1:1 14.40 26.00 39.13 11.60 17.45 28.73
Mixing 1:2 25.67 34.80 52.33 16.48 24.15 38.33
Mixing 1:3 28.63 43.90 59.18 20.60 32.30 45,72
NPK 35.21 57.45 79.60 29.97 33.93 58.30
RLSD 1.873** 2.080**
Coated 1:1 21.60 38.30 46.53 15.40 21.60 30.80
Coated 1:2 30.60 43.20 58.87 18.20 27.40 41.00
Coated 1:3 51.73 59.43 74.32 24.00 34.80 46.20
1 Mixing 1:1 24.00 41.90 51.40 20.00 36.20 47.20
Mixing 1:2 34.20 46.53 67.80 30.20 43.80 56.20
Mixing 1:3 52.80 63.32 81.40 42.40 52.60 69.25
NPK 41.58 67.74 93.58 36.40 54.98 69.25
RLSD 1.884** 1.399**
Coated 1:1 49.60 73.40 116.90 39.60 56.00 81.80
Coated 1:2 70.00 98.00 142.20 53.20 77.80 109.80
Coated 1:3 86.00 113.80 167.40 62.00 89.00 129.00
28 Mixing 1:1 40.97 63.40 100.32 28.25 46.40 52.20
Mixing 1:2 59.80 83.20 117.53 38.60 51.20 73.40
Mixing 1:3 76.00 93.68 147.10 58.00 68.60 86.20
NPK 36.61 51.83 72.24 30.40 46.23 57.93
RLSD 2.858** 2.343**
Coated 1:1 38.20 46.60 77.80 32.20 40.60 71.20
Coated 1:2 49.60 61.00 110.80 39.20 51.48 94.20
Coated 1:3 55.20 86.60 131.00 47.60 68.43 112.20
56 Mixing 1:1 32.60 44.60 73.60 27.00 42.60 60.20
Mixing 1:2 45.60 58.20 96.00 38.20 51.40 75.23
Mixing 1:3 52.80 75.40 122.00 48.60 70.40 84.40
NPK 32.28 47.22 65.20 24.37 41.40 46.92
RLSD 1.653** 1.579**

RLSD**=Indicate that there are significant differences between the coefficients at a significant level (P<0.001) for the type
of fertilizer and the levels of Organic Manure in the nitrogen readiness of the two study soils.
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The effect of type of fertilizer and level of Organic Manure reduced
nitrogen loss from soils and increases its availability. On the other hand, NPK
fertilizer at the level of 0 % soil (control) gave the lowest rates of available nitrogen
values in the studied soils after incubation periods of 28 and 56 days, which Results
in figures 5 and 6 indicate the effect of Organic manure addition on available
nitrogen concentration, it was increased with increasing of Organic manure level
(2.5%) for both soils and it was reached to highest value at 28 day of incubation
(100.67 mg N kgt soil for silty clay soil and 70.21 mg kg soil for sandy loam soil).
It indicates the role of Organic Manure in reducing ammonia volatilization or
immobilization by soil microorganisms (Assimilation), which was consistent with
the findings of Behboudi [5] regarding the use of chitosan with chemical fertilizers
to increase the soil's ability to retain nutrients during plant growth stages and
enhance its availability, and organic manure enhances plant growth and resistance
the environmental stress and increases seed [17, 22] with chitosan at a ratio of 1:3
and NPK fertilizer mixed with chitosan at a ratio of 1:3 at a level of 2000 mg kg
soil over the other levels is attributed to the content of available nitrogen from
chitosan (Table 1) and considering chitosan as a slow-release fertilizer, especially
when used with chemical fertilizers, which results in the preparation of the soil
with available nitrogen during incubation. It is consistent with the findings of
Malerba and Cerana [11].

The dual interaction between fertilizer concentration and the level of organic
manure addition is significant. They affected available nitrogen content during
most of the incubation periods, except for the 7-28 day incubation periods in clayey
soil (Table 4), which were insignificant. The treatment with a fertilizer level of
2000 mg.kg? and a level of 2.5 % was given. Table 4 and the attached statistical
analysis indicate a significant interaction effect between the type and level of
fertilizer added to the studied soils on the concentration of available nitrogen
during the incubation periods. The highest concentration of available nitrogen for
all incubation periods in sandy mixed soil (41.19, 56.14, 91.82, and 86.20 mg.kg*
soil respectively) and clayey soil (53.72, 70.87, 143.51, and 104.44 mg.kg™ soil)
respectively.

Organic manure gave the lowest content of available nitrogen for all
incubation periods in the soil (Table 4). It indicates the significant role of chitosan
and organic manure in increasing the availability of nutrients in the soil, as well
as the role of chitosan in preserving nitrogen from loss and volatilization in the
soil with increased application period, which is consistent with the findings of
Behboudi [S]. The triadic interaction between fertilizer type, level, and Organic
Manure level had a significant effect on available nitrogen.
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Table 4: Effect of interaction between fertilizer type and levels of organic manure
Addition (%) on Available Nitrogen Concentration (mg N.kg? soil) for all
incubation periods and study soils

. Silty Clay Soil Sandy Loam Soil
Insgtr):elot?on Fertilizer LeveI_ (mg.kg soil Organic Manure Organic Manure
NPK-Chitosan (%) (%)
Days
0 2.5 0 2.5
500 21.22 25.01 16.61 18.25
7 1000 33.96 38.40 23.84 26.54
2000 49.07 53.72 36.96 41.19
RLSD n.s 1.112**
500 33.85 39.44 23.93 29.39
1 1000 48.28 54.70 35.26 42.28
2000 64.53 70.87 46.61 56.14
RLSD n.s 0.748**
500 53.46 66.25 39.21 49.37
28 1000 72.70 92.24 54.91 69.44
2000 103.26 143.51 76.85 91.82
RLSD 1.528** 1.253**
500 37.81 49.70 32.40 41.08
56 1000 52.92 66.97 46.53 58.13
2000 88.82 104.44 69.33 86.20
RLSD 0.884** 0.844**

RLSD**=1Indicate that there are significant differences between the coefficients at a significant level (P<0.001) for the levels
of fertilizer and the levels of Organic Manure in the nitrogen readiness of the two study soils.

Most of the incubation periods (14, 28, and 56 days), except for the 7-day
incubation period (Tables 5 and 6) for both studied soils (Silty Clay and Sandy
Loam). The treatment with NPK fertilizer at a level of 2000 mg.kg™* and an organic
manure level of 2.5% higher values with significant differences than the other
treatments. The values were 99.07 and 60.30 mg.kg™ soil for the 14-day incubation
period in silty clay and sandy loam soils respectively, in sequential order.
Similarly, the treatment with NPK fertilizer coated with chitosan at a ratio of 1:3,
at a level of 2000 mg.kg* and an Organic manure level of 2.5 %, gave higher values
during the 28 and 56-day incubation periods, which were 192.20, 136.40 mg.kg!
for 28 days silty clay and sandy loam soils respectively and 137.60, 124.00 mg.kg*
for 56 days silty clay and sandy loam soils respectively. Comparing these values
with the treatment using NPK fertilizer alone for the same incubation periods (28
and 56 days), the values were 79.37, 64.33 mg.kg™* for 28 days silty clay and sandy
loam soils respectively and 69.87 53.40mg.kg™* mg.kg™ for 56 days silty clay and
sandy loam soils respectively. It can be observed that the addition of chitosan to
NPK fertilizer in a coated form caused an increase of 142.15%, 96.93%, 112.03%
and 132.20% in succession. Following. in efficiency was the treatment with NPK
fertilizer mixed with chitosan at a ratio of 1:3, at a level of 2000 mgkg? and an
Organic Manure level of 2.5 % (Tables 5 and 6). It confirms the importance and
necessity of using chitosan as a slow-release fertilizer to increase nitrogen
availability in the soil.

Furthermore, it is noteworthy that the 56-day incubation period the highest
values of available nitrogen compared to the other incubation periods, indicating
the continuous release of nitrogen from the chitosan-coated or mixed NPK
fertilizer, thus maintaining and reducing losses resulting from the addition of
chemical fertilizers to the soil.
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Table 5: The Effect of type and level of fertilizer, and Organic Manure addition levels (%) on available nitrogen concentration in Silty Clay soil for

incubation periods A7, B14, C28, and D56 days.

. Fertilizer Level (mg/kg soil - Fertilizer Level (mg/kg soil
Fertilizer Type Organic Manure NPK-Chi'Sosgn 950 Fertilizer Type Organic Manure NPK-Chigosgn 950
500 1000 2000 500 1000 2000
Coated 1:1 0 11.60 19.60 30.80 Coated 1:1 0 16.80 35.60 44.80
2.5 13.60 22.20 35.33 2.5 26.40 41.00 48.27
Coated 1:2 0 19.20 28.80 42.00 Coated 1:2 0 30.00 40.40 55.20
2.5 22.67 32.40 44.40 2.5 31.20 46.00 62.53
Coated 1:3 0 21.60 37.60 50.43 Coated 1:3 0 50.00 57.60 72.40
2.5 27.13 41.60 56.07 25 53.47 61.27 76.23
Mixing 1:1 0 13.20 25.47 37.97 Mixing 1:1 0 18.00 38.00 46.00
2.5 15.60 26.53 40.30 25 30.00 45.80 56.80
Mixing 1:2 0 23.67 33.60 50.47 Mixing 1:2 0 32.80 41.60 65.20
2.5 27.67 36.00 54.20 25 35.60 51.47 70.40
Mixing 1:3 0 27.60 40.20 57.23 Mixing 1:3 0 52.80 60.80 80.00
2.5 29.67 47.60 61.13 25 52.80 65.83 82.80
e e E—E an EE
A RLSD n.s B RLSD 2.665"
Fertilizer Level (mg/kg solil - Fertilizer Level (mg/kg soil
Fertilizer Type Organic Manure NPK-Chi§osgn g o1 Fertilizer Type Organic Manure NPK-Chit(osgn g o1
500 1000 2000 500 1000 2000
Coated 1:1 0 40.40 65.20 87.80 Coated 1:1 0 32.00 41.60 76.00
2.5 58.80 81.60 146.00 2.5 44.40 51.60 79.60
Coated 1:2 0 60.80 82.40 142.40 Coated 1:2 0 41.60 54.40 99.60
2.5 79.20 113.60 192.40 2.5 57.60 67.60 122.60
Coated 1-3 0 76.80 91.20 142.40 Coated 1:3 0 49.20 75.20 124.40
) 2.5 95.20 136.40 192.20 2.5 61.20 98.00 137.60
Mixing 1:1 0 37.13 60.40 81.43 Mixing 1:1 0 27.60 39.60 63.20
2.5 44.80 66.40 119.20 2.5 37.60 49.60 84.00
Mixing 1:2 0 56.00 76.40 100.27 Mixing 1:2 0 39.20 50.80 84.80
2.5 63.60 90.00 134.80 2.5 52.00 65.60 107.20
Mixing 1:3 0 71.60 86.97 137.80 Mixing 1:3 0 47.60 68.00 113.20
2.5 80.40 100.40 156.40 2.5 58.00 82.80 130.80
NPK 0 31.47 46.37 65.11 NPK 0 27.47 40.87 60.53
2.5 41.76 57.30 79.37 2.5 37.10 53.57 69.87
C RLSD 4.042™ D RLSD 2.3387

RLSD**= Indicate that there are significant differences between the coefficients at a signifi

nitrogen readiness of the two study soils.
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Table 6: The Effect of type and level of fertilizer, and Organic Manure addition levels (%) on available nitrogen concentration in sandy loam soil for

incubation periods A7, B14, C28, and D56 days

Fertilizer Type

Organic Manure

Fertilizer Level (mg/kg soil)

NPK-Chitosan

Fertilizer Type

Organic Manure

Fertilizer Level (mg/kg soil)

NPK-Chitosan

500 1000 2000 500 1000 2000
Coated 1:1 0 10.10 16.40 25.00 Coated 1:1 0 28.80 20.00 25.00
2.5 8.90 18.20 26.23 2.5 32.80 23.20 26.23
Coated 1:2 0 14.13 20.00 30.40 Coated 1:2 0 38.40 24.00 30.40
2.5 14.80 24.40 40.00 2.5 43.60 30.80 40.00
Coated 1:3 0 17.60 26.40 39.20 Coated 1:3 0 40.80 32.00 39.20
) 2.5 21.20 31.60 44.00 2.5 51.80 37.60 44.00
Mixing 1:1 0 11.20 17.30 27.17 Mixing 1:1 0 41.60 32.00 27.17
2.5 12.00 17.60 30.30 2.5 52.80 40.40 30.30
Mixing 1:2 0 15.67 23.90 36.40 Mixing 1:2 0 52.00 40.80 36.40
2.5 17.30 24.40 40.27 2.5 6.40 46.80 40.27
Mixing 1:3 0 18.80 31.33 44.23 Mixing 1:3 0 60.40 47.60 44.23
2.5 22.40 33.27 47.20 2.5 77.60 57.60 47.20
NPK 0 28.77 31.57 56.30 NPK 0 64.30 50.40 56.30
2.5 31.17 36.30 60.30 2.5 74.20 59.57 60.30

A RLSD n.s B RLSD 1.979™

Fertilizer Type

Organic Manure

Fertilizer Levél (mg/kg soil)

NPK-Chitosan

Fertilizer Type

Organic Manure

Fertilizer Level (mg/kg soil)

NPK-Chitosan

500 1000 2000 500 1000 2000

Coated 1:1 0 32.40 45.20 74.80 Coated 1:1 0 28.80 37.60 66.00
25 46.80 66.80 88.80 25 35.60 43.60 76.40

Coated 1:2 0 45.60 67.60 100.40 Coated 1:2 0 35.60 42.97 90.00
25 60.80 88.00 119.20 25 42.80 60.00 98.40
Coated 1:3 0 53.20 80.40 121.60 Coated 1:3 0 43.20 65.67 100.40
) 25 70.80 97.60 136.40 25 52.00 71.20 124.00

Mixing 1:1 0 23.30 43.20 44.80 Mixing 1:1 0 24.00 34.80 50.40
25 33.20 49.60 59.60 25 30.00 50.40 70.00

Mixing 1:2 0 35.60 45.20 64.80 Mixing 1:2 0 31.20 45.60 62.87
25 41.60 57.20 82.00 25 45.20 57.20 87.60

Mixing 1:3 0 58.00 62.40 80.00 Mixing 1:3 0 43.60 62.80 75.20
25 58.00 74.80 92.40 25 53.60 78.00 93.60

NPK 0 26.40 40.40 51.53 NPK 0 20.37 36.27 40.43
25 34.40 52.07 64.33 25 28.37 46.53 53.40

C RLSD 3.3147 D RLSD 2.2337

RLSD™= Indicate that there are significant differences between the coefficients at a significant level (P<0.001) for the levels type of fertilizer and the levels of Organic Manure in the

nitrogen readiness of the two study soils.
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These results are consistent with the findings of Ayu Puspita [20], which
emphasized the importance of using chitosan with chemical NPK fertilizers to
minimize fertilizer loss and maximize benefits. Using chitosan in combination with
chemical fertilizers.

Enhances the availability of nutrients to plants over extended periods. These
results align with the findings of [4, 19, and 21].

CONCLUSIONS
NPK-Chitosan increased nitrogen availability with addition of organic
manure and Fertilizer NPK-Chitosan can be used in calcareous soils, as slow-
release fertilizer when it is mixed or coated with mineral NPK fertilizer.
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The research was carried out on two years of "Ibrahimi** apple cultivar,
in Al-Karma - Fallujah. The research aims to increase and improve vegetative
growth of transplants through soil application of NPK fertilizer 20:20:20 with
three levels of 0, 20g, and 50g, as NO and N1, N2 respectively, and the second
factor included two amino acids concentrations 5ml L' and 10ml Lt As Al and
A2 respectively. There were 36 transplants total since the factorial experiment
was conducted using a randomized complete block design (RCBD) with three
replications and two transplants per experimental unit. results showed that NPK
fertilizer had a significant effect on plant height (178.70 cm. seedling), number of
branches (21.67 seedling branches), number of leaves (404 seedling leaves), and
leaf content of N, K, P (0.190, 0.122, 0.393%) and chlorophyll (34.00 mg). 100 gm
fresh weight. As for the amino acid treatment, the A2 treatment gave the highest
rate of plant height (173.1 cm seedling), number of branches (20.33 seedling
branches), number of leaves (341 seedling leaves), and leaf content of N, P, and K
(0.168, 0.116, 0.378%, chlorophyll (30.00 mg. 100 g fresh weight), and total
phenols (1.902 mg g dry weight). As for the A2N2 intervention treatment, it gave
the highest rates for the measured traits.

Keywords: Apple, transplants, growth, soil fertilizer, phenols

INTRODUCTION

Apple Malus domestica L. it is one of the most important species of the
Malus genus, belonging to the Rosaceae family. According to Bal [10] and Al-
Araji [5], apples are thought to have originated in the temperate region of East
Asia between Caspian and Black Sea, and from there they moved to Europe and
other parts worldwide. According to Al Nuaimi [2], such apples were a part of
Mesopotamia Valley culture from the end of the fifth millennium BC, when
humans first settled there and throughout subsequent generations. An estimated
2,176,339 apple trees have been planted in Iraq; the Salah al-Din governorate
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holds the highest number of these plants, succeeded by the governorates of
Anbar and Baghdad. A single tree produces roughly 30.2 kg on average [11].
Chemical fertilizers are classified as complex of simple depending on how many
fertilizer elements they contain [4]. Simple fertilizers only contain one fertilizer
element. One of the most significant components for the growth and development
of plants is nitrogen. Generally speaking, dry leaves have a nitrogen content of
2-4%, according to the type of plant and how it grows [32].

One of able to move in plants as well, phosphorus is primarily used in the
enzymes and the energy-rich substance adenosine triphosphate (ATP). It
promotes the quick growth of plants and is crucial for the development of
flowers and roots [30]. According to Gibson et al. [18], potassium is regarded as
the third most significant macronutrient because of its critical involvement in life
cycle completion and plant growth [37]. Potassium is essential for controlling
plant water status, photosynthesis, stomata opening, and sugar transfer.
It creates internal pressure on the cell walls, which facilitates stomata opening,
increased transpiration, and the entry of atmospheric carbon dioxide into the
leaf, all of which aid in photosynthesis process [11, 15, 38].

According to Majeed and Joody [28a] and Majeed and Joody [29b],
applying nitrogen fertilizer to the soil increased the amount of nutrients in apple
tree leaves, the amount of carbohydrates in branches, and vegetative growth.
According to Dalal et al. [15], amino acids could be supplied to plants to promote
biological processes as well asincrease their tolerance to physiological and
environmental influences. Furthermore, they are essential for the synthesis of
hormones, enzymes, proteins, antioxidants, nucleic acids, and other critical
elements [40, 41]. Those organic sources are employed in agricultural production
and are considered environmentally beneficial as they leave no residue on the soil
or plant. According to Taha and Abood [42], for optimal plant growth, the plant
needs nitrogen, potassium, and phosphorus. Amino acids either indirectly or
directly impact the yield and growth of plants.

They lower production costs by enhancing and increasing the efficiency of
the fertilizer [25, 33, 34, 46]. It was noted that amino acids have beneficial effects
on reducing plant damage from abiotic stresses [26, 39]. Along with ascorbic acid
content, such substances positively impact photosynthesis, respiration, and water
cycle [31, 34]. Plant productivity, height, and leaf area might all be increased by
such procedures [24]. Additionally, [6] discovered that applying amino acids to
bitter gourd hybrids significantly increased the yield of both vegetative and
fruiting growth. Transplants and fruit trees could benefit from using amino acids
and chemical fertilizers, according to numerous studies conducted over the last
20 years. According to Majeed and Joody [28 a], applying amino acids at a 6g.L*
concentration to date palm transplants increased the amount of phosphorus,
nitrogen, and iron in the leaves Abdulraheem and Hadi [1] also reported that
Royal Summer grape transplants treated with NPK fertilizer at a dose of 3gL™!
showed increases in leaf area and chlorophyll, phosphorus, nitrogen, and
potassium content. According to Hasan and Kader [22], applying NPK fertilizer
to pomegranate trees at a 3g.L' concentration resulted in a notable rise in
amounts of nitrogen, potassium, and phosphorous in leaves. The study aimed to
enhance and optimize the vegetative growth regarding transplants by adding soil
NPK and amino acids, To "lbrahimi** apple cultivar.
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MATERIALS AND METHODS

The research was carried out on 2 years old of ""Ibrahimi* apple cultivar,
at Karma-Fallujah region season 2022. Three replicates and 2 factors made up
factorial experiment within RCBD; the first factor has been neutral NPK
fertilizer 20:20:20 with 3 soil application levels of 0, 20g, and 50g, As NO, N1, and
N2, respectively; the second factor was 2 amino acids with 2 concentrations of
5ml L and 10ml L soil application, represented as Al and A2, respectively; the
experimental unit included two transplants. Therefore, there were a total of 36
transplants. Also, transplants were placed in plastic pots holding 20 kg of soil,
and t table 1 summarized the soil's physical and chemical properties.

1st April, all treatments have been administered and have been repeated
every 15 days for a two-month period. The ready-made program Genstat was
used to analyze the results, and the differences between the means were
compared according to the least significant difference (LSD) test under the
probability level of 0.05.

Table 1: Some chemical and physical characteristics of pots soil

measured characteristic values units
pH 1:1 7.25
EC1:1 1.4 Ds.m*
K 211.03
P 5.25 ml.kg?!
N 24.00
CaCO3 251.3 gkg?
oM 7.4 '
Mg+2 5.35 .
Cat2 9.13 meq L*
Cl 12.37
HCO3 1.0 4
Na+ 105 Meg. L
K 0.45
Soil texture Loamy Sand
Loam 90
Clay 38 g.kg
Sand 872

Studied characteristics

1-Stem height (cm): The main stem of all seedlings was standardized by marking
it in the beginning of the experiment (1%t March) and at the end of the
growing season (1%t January). The increase in stem length was measured
from the marked area that represents the increase in stem length.

2- Shoots number (Shoot.transplant?): The number of Shoots in the
experimental unit was calculated at the end of the experiment on (15%
October) and divided by a number of plants in it to extract the average.

3- Leaves number (Leaves.transplant®): In the end of the experiment (1%

January), the number of leaves in the experimental unit has been
estimated as well as divided by the total number of the plants in the unit
to determine the average.

4-Leaves nitrogen content (%): Nitrogen content has been calculated using
procedure outlined in [12] On (15th October).
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5-Leaves phosphor content (%): Phosphorus was calculated using procedure
outlined by Page [36] on 15" October.

6-Leaves Potassium content (%): Potassium is estimated using approach
recommended by Haynes [23] on 15t October.

7-Leaves chlorophyll content (mg. 100g™* fresh weight): The approach Goodwin
[20] has been used for estimating the leaves' chlorophyll concentration
on 15" October).

8-Leaves total phenolic compounds (mg/g dry weight): The approach that has
been provided by Mahadevan and Sridhar [27] has been used
for estimating the total phenolic content in the leaves. On 15" October).

RESULTS

1- Stem length (cm)

Table 2 showed that chemical fertilizer has a significant effect in
increasing the average length of the main stem, as the (N1) treatment was
significantly different from the treatment without the addition of (NO) at a rate
of 178.7 cm. It is also noted from the same table amino acids have a significant
effect in increasing main stem. Treatment A2 gave the highest rate of 173.1 cm,
which was significantly different from treatment Al. As for interaction,
treatment between the chemical fertilizer and the amino acids (N1A2) gave the
highest rate of 186.0 cm compared to the treatment (NOAL) for the stem height
trait.

Table 2: Effects of NPK fertilizer and amino acids and their interaction on stem length (cm)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2
NO 150.0 179.3 164.7
N1 171.3 186.0 178.7
N2 163.3 154.0 158.7
LSD 13.74 9.72
Average 161.6 | 173.1
LSD 7.93

2- Shoot number (Shoot.transplant )

Table 3 showed that chemical fertilizer NPK had a significant effect in
increasing number of Shoot of the main stem, as NPK treatment (N1) was
significantly distinguished by a rate of 21.67 (Shoot. transplant) over treatment
without addition of (NO), and the amino acid treatment (A2) also gave the highest
rate of. 20.33 (Shoot.transplant?), which did not differ significantly from
treatment (Al). As for the binary interaction, the chemical fertilizer treatment
with amino acids (N1A2) gave the highest average number of Shoots, reaching
23.00 (Shoot.transplant?), which did not differ significantly from rest of
treatments compared to (NOAL) treatment.

Table 3: Effects of NPK fertilizer and amino acids and their interaction on shoot number
(shoot.transplant?)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2
NO 7.33 21.67 14.50
N1 20.33 23.00 21.67
N2 21.33 16.33 18.83
LSD 7.06 4.99
Average 16.33 | 20.33
LSD N.S
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3- Leaves number (Leaf. Transplant™)

It can be seen from Table 4 that applying chemical fertilizer has a
considerable impact on leaf count. Specifically, N1 treatment resulted in a
considerably higher number of leaves when put to rate of 404 (Leaf. Transplant?)
comparison with NO treatment. The highest rate was also obtained by amino acid
treatment A2 rate of 341 (Leaf. transplant'), which did not differ
considerably from treatment Al. The most leaves were produced by the
interaction treatment between amino acids N1A2 rate of 425 (Leaf. transplant?)
and NPK fertilizer, which did not differ substantially from the other treatments
in comparison to NOA1 treatment.

Tabled: Effects of NPK fertilizer and amino acids and their interaction on shoot number
(leaf transplant™)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2

NO 230 380 305
N1 383 425 404
N2 305 219 273

LSD 101.8 72..0

Average 306 | 341.38
LSD N.S

4- Leaves nitrogen content (%0)

Leaves' nitrogen content is significantly increased by the chemical
fertilizer, as shown in Table 5 giving the greatest rate of 0.190 (%) in comparison
to treatment NO, which did not differ considerably from N1 treatment, allowing
the N1 treatment to stand out. Nitrogen levels in the leaves were significantly
increased by amino acids as well; treatment A2 produced the highest rate of
0.168(%) when put to comparison with treatment Al. Concerning the NPK-
amino acid interaction, N1A2 rate of 0.203 (%) treatment produced the
maximum nitrogen rate in the leaves whereas NOAL treatment produced the
lowest rate.

Table 5: Effects of NPK fertilizer and amino acids and their interaction in leaves nitrogen
content (%)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2

NO 0.126 0.163 0.145
N1 0.176 0.203 0.190
N2 0.146 0.140 0.143

LSD 0.023 0.016

Average 0.150 | 0.168
LSD 0.013

5- Leaves phosphor (%0)

The results in Table 6 revealed that the chemical fertilizer significantly
increased the content of phosphorus leaves. When comparing treatment N1 rate
of t 0.122 (%) to treatment NO, there is a substantial difference in the assessed
characteristic. Additionally, amino acids significantly increase the amount of
phosphorus in leaves; treatment A2 produced the highest increase rate of 0.116
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(%). In terms of interaction, N1A2 rate of 0.124 (%) treatment had a much
higher effect rate than the NOA1 treatment.

Table 6: Effects of NPK fertilizer and amino acids and their interaction in leaves phosphor
content (%)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2
NO 0.103 0.112 0.108
N1 0.119 0.124 0.122
N2 0.112 0.113 0.113
LSD 0.004 0.003
Average 0.112 | 0.116
LSD 0.002

6- Leaves Potassium (%o)

The results in Table 7 show that chemical fertilizer has a major impact on
raising the potassium content of leaves; treatment N1 greatly outperformed
treatment NO in terms of rate 0.393 (%) . The same data also shows that amino
acids significantly increased the amount of potassium in leaves; treatment A2
showed the highest rate of 0.378 (%) when put to comparison with treatment Al.
In terms of interaction between amino acids and NPK, potassium levels in the
leaves were highest under the N1A2 rate of 0.490 (%) treatment and lowest
under NOA1 treatment.

Table 7: Effects of NPK fertilizer and amino acids and their interaction in leaves potassium
content (%)

NPK Amino acid (ml/L)
Fertilizer (g/L) Al A2 Average
NO 0.230 0.263 0.247
N1 0.297 0.490 0.393
N2 0.343 0.380 0.362
LSD 0.079 0.056
Average 0.290 | 0.378
LSD 0.045

7- Leaves chlorophyll content (mg. 100 g* fresh weight)

Table 8 demonstrates that NPK fertilizer application significantly
increased the leaves' chlorophyll content. When put to comparison with NO
treatment, N1 treatment yielded the greatest rate of 34.00 (mg. 100 g* fresh
weight), which did not differ substantially from the N2 treatment. Additionally,
the amino acid treatment A2 produced the highest rate, which has not been
appreciably different from treatment Al. Regarding the binary interactions, the
highest chlorophyll content rate of 30.0 (mg. 100 g fresh weight) in the leaves
was obtained from the chemical fertilizer treatment including amino acids N1A2
rate of 39.0 (mg. 100 g* fresh weight), which did not differ considerably from
N2A1 treatment when put to comparison with NOA1 treatment.
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able 8: Effects of NPK fertilizer and amino acids and their interaction in leaves chlorophyll
content (mg. 100 g™* fresh weight)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2

NO 28.0 23.0 25.00

N1 29.0 39.0 34.00

N2 32.0 28.0 30.00

LSD 8.9 6.6

Average 29.6 | 30.0
LSD N.S

8- leaves total phenolic compounds (mg/g dry weight)

Table 9 results demonstrated that the chemical fertilizer had a
considerable impact on the characteristics that were evaluated. Treatment N1
stood out from treatment NO through providing the highest rate of 1.975 (mg/g
dry weight), and treatment A2 provided the highest rate of 1.902 (mg/g dry
weight) relative to treatment A1. Amino acids considerably affected the amount
of nitrogen in the leaves. In terms of how amino acids and NPK interacted, the
N1A2 treatment produced the highest nitrogen rate of 1.986 (mg/g dry weight) in
leaves whereas NOAL treatment produced the lowest rate.

Table 9: Effects of NPK fertilizer and amino acids and their interaction in leaves total phenolic
compounds (mg/g dry weight)

NPK Amino acid (ml/L) Average
Fertilizer (g/L) Al A2

NO 1.803 1.763 1.783

N1 1.926 1.956 1.941

N2 1.963 1.986 1.975

LSD 0.045 0.032

Average 1.897 | 1.902
LSD 0.026
DISCUSSION

Through providing plants with the main important nutrients as well
as the direct impact of such elements on plant growth, mineral fertilizer has a
positive impact on vegetative as well as chemical growth characteristics (number
of branches, plant height, number of leaves, leaf content of P, N, K, chlorophyll,
and phenols). A number of proteins, amino acids, and nucleic acids, including
tryptophan, which enters the auxin biosynthesis pathway and is a component of
chlorophyll, are synthesized with the help of nitrogen. Furthermore, this aids in
promoting cell division, photosynthesis, and elongation, all of which contribute to
increased vegetative growth. One of the key components in the creation of
sugars, phosphorylated lipids, energy compounds, and nucleic acids is
phosphorus.

As a result, when it is present in enough and ready amounts,
photosynthesis is facilitated more effectively, leading to ideal plant growth.
Additionally, potassium has a function in activating the enzymatic system
regarding photosynthesis, which increases the rate of photosynthesis when it is
available to the plant at the right levels [9, 17, 43, 45]. The outcomes of [3, 16, 44,
47] are in agreement with these results.
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Due to the fact that the amino acids play a role in biological activities,
particularly the processes regarding plant cell expansion and division, they
might improve the vegetative as well aschemical growth characteristics,
including number of branches, plant height, and number of leaves, in addition to
P, N, and K content of the leaves, chlorophyll, and phenolic compounds in leaves.
Additionally, they contribute to the activation of enzymes which break down
organic compounds and release elements from them, boosting their
readiness and therefore accelerating plant development rates [13, 35]. According
to Shafeek [40], amino acid materials support the synthesis of numerous essential
compounds, including carbohydrates, proteins, alkaloids, purines, enzymes,
vitamins, and chlorophyll. They promote the processes regarding carbon
assimilation, which produces a variety of materials for plants during growth.
These findings have been consistent with those by Al-Maamory et al. [8].

CONCLUSION

Using organic acids as an alternative to chemical fertilizers because they
give higher results in most of the measured characteristics of apple seedlings and
are less harmful to the environment.
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ABSTRACT

The research aimed to study the effect of sterilization methods, adding
antioxidants, and the source of the plant part on the rate of growing and healthy
samples in the initial stage of Populus euphratica oliv. Different sterilization
methods were employed using various concentrations of disinfectants. Sodium
hypochlorite, for instance, was utilized at concentrations of 10% and 20% for a
duration of 10 to 20 minutes. Similarly, calcium hypochlorite was employed at
concentrations of 10% and 20% for the same time. Mercury chloride was used at
concentrations of 0.1% and 0.2% for a duration of 2 to 4 minutes. The results
showed that the use of as for mercury chloride, a concentration of 0.1% for 2
minutes helped reduce microbial contamination and resulted in a percentage of
developing samples (46.67%0).

In addition, the specimens underwent a treatment involving the
combination of Ascorbic acid at a concentration of 100 mg/L and citric acid at 100
mg/L. Polyvinyl peroxide (PVP) was utilized at a concentration of 100 mg/L, while
activated charcoal (AC) was introduced at 200 mg/L. The environment was
deliberately darkened for a duration of one week.

Remarkably, the treatment with Ascorbic acid at 100 mg/L + citric acid at
100 mg/L., along with the addition of activated charcoal (AC) at a concentration of
200 mg/L, exhibited the most favorable outcomes in reducing oxidized phenol
levels in the environment compared to other treatment methods. and the results
of the study on the effect of the source of the parts showed that the best treatments
were in parts taken from the buds in the order (5-2) on the branch or parts of the
top of Suckers (bud 2) compared to the source obtained from Suckers.

Keywords: Populus euphratica oliv, mercury chloride, sodium hypochloride, antioxidant, source of
explant, percentage of survivals.
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INTRODUCTION

Trees Populus euphratica oliv (Populus euphratica oliv) belong to family
Willow (Salicacae), it is distributed in the hemisphere from north of latitude 45 to
the equator. There are in Europe, Asia, North Africa and some Regions that under
tropical. The Populus euphratica oliv is a medium to large tree with deciduous
leaves. It often forms a shrub, but it can reach length the tree to 15 meters and
branch out in a way middle to severe, fast-growing. Poplar grows in harsh
conditions, tolerating temperatures between (-5 °C and 52 °C) and living in well-
ventilated clay soil [4]. Poplar species are considered one of the important wood
species, especially in hot regions, due to their importance in the environmental,
economic, and afforestation fields. They are characterized by rapid growth and
an increase in the biomass of wood [41]. The uses of Populus euphratica oliv are
many and varied. It can be used in the field of landscaping, stabilizing soil on the
banks of rivers, and reforestation, in addition to using its leaves for fodder, tree
bark for medicinal drugs, the suitability of the wood for many wood industries,
and paper pulp [32].

The production of Populus euphratica oliv seedlings can be done sexually
by seed or vegetative. In practice, propagation of Populus euphratica oliv by seed
is considered undesirable and useless due to the emergence of genetic isolations in
new individuals. In addition, the seed’s vital period is very short (days to weeks),
and seedling growth requires high humidity, periods of strong rays, long lighting
until germination and seedling growth take place [6, 11]. Itis considered excessive
the vegetative for Populus euphratica oliv it is the common method as production
can often be done through cuttings or stem cuttings, but the problem with these
methods is that the rooting rate of Populus euphratica oliv is low and varies from
one type to another [42], in this regard Fatemeh et al. [13] confirmed that the
Populus euphratica oliv is characterized by low rooting rates despite all the
treatments to improve and encourage the rooting of the cuttings. Given the
difficulties and problems of traditional vegetative propagation methods, a tissue
culture propagation technique can open wide horizons in the production of
Populus euphratica oliv to suit the urgent need for this species in Syria.

The forests Populus euphratica oliv in Syria impressed by cutting and
transformation to lands agricultural, which considered as threatened currently
from systems forestry. Populus euphratica oliv cultivation in Syria has been known
since ancient times, especially on the banks of the rivers in the Euphrates, Khabur,
Orontes Barada, and others, and Populus euphratica oliv forests were organized
into forest types Dense Same Pure [3] references indicate that the areas covered
by Populus euphratica oliv forests are much larger than they are now. This is due
to various reasons, the most important of which is the random and irregular
cutting of trees, and the conversion of these forests into irrigated agricultural
lands. According to the country report on the state of biodiversity in Syria [7], the
Populus euphratica oliv forests on the banks of the Euphrates River are considered
one of the threatened forest systems at the present time. In the last two decades,
tissue culture has become one of the important methods for producing plants
vegetative, due to its many features, the most important of which is the production
of plants free of maternal diseases, especially fungal, bacterial, and to some extent
viral diseases. The new plants are genetically identical and similar to the mother
plant, in addition to higher rates of high multiplication, possibility of
multiplication throughout the year, and guaranteed total ensuring a root mass
proportional to the vegetative total [21]. Many studies show that tissue culture
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technology is one of the most important means to help improve plant production,
and that it has enormous potential, especially since it has overcome many of the
obstacles that limit increasing plant production using traditional vegetative
methods of propagation [23]. This technique has been used successfully in recent
years to propagate many types and origins of woody plants, especially fruit types
(5) as the possibility has been pointed out to increase some species and Hajun
Poplar a farmer tissues [33]. Whitehead and Giles [40] for the first time, lateral
shoots of several types of Poplar were grown on different nutritional
environments. It was found that after (6 - 8 weeks) new growths are formed.
According to references, the response of plants to tissue culture depends on several
factors, including Genotypes, Cultivar, source of explants incubation conditions,
components of the nutrient medium, the sterilization process, and others [8].

According to studies, the surface of plants is usually contaminated with
microorganisms from the air, and therefore surface sterilization of the explant is
a critical, precise, and necessary process because the process of controlling
microbial contamination in the field for woody plants is very difficult [37].
According to various references, the tissue culture technique consists of several
successive stages, including the Initiation stage, Multiplication, rooting, and
acclimatization, but the success of the method depends on the success of the initial
stage in securing healthy and growing explants. One of the problems of the initial
stage is the microorganisms section vegetarian and especially pollution with
objects minute [16], the danger of explants contaminated with microbes increases
significantly when grown in a medium that contains sugar and various organic
materials that support the growth of microorganisms (such as fungi and bacteria).
These microbes grow much faster than the planted explant and ultimately can lead
to the death of this part because they are excreted. Many substances that are toxic
to the explant, in addition to the part's participation in nutrients in the medium
or the destruction and damage of plant tissue cells, reduce the possibility of the
part branching and rooting and causing tissue yellowing and abnormal growth,
and treat microbial contamination in tissue culture there are many methods and
mechanisms, but the important condition regardless of the methods and
mechanisms is to finally obtain samples. An uncontaminated plant that can grow,
develop, and form organs (of cultures the continuation of the other stages of
agriculture). The surface of the explant is naturally contaminated with microbes
from the surrounding environment, and surface disinfection of the explant with
chemicals is a very critical step. Usually, there are many disinfectant materials,
including sodium hypochloride, calcium, ethyl alcohol, mercuric chloride, silver
nitrate, hydrogen peroxide, and others, used for surface disinfection of explants in
tissue culture technology. These substances are toxic to tissues, so disinfection
must ensure the elimination of microbes without harm or death to tissues plant
[20].
Media Source

To prepare tissue culture, many explants can be used, such as meristematic
tissue, shoot tips, cambium tissue, leaves, and others, but in the field of
propagation, subsidiary, and lateral buds are considered most widely used in the
field, especially in woody plants [39]. Regarding the effect of the explant
(Explanate) Ziad et al. [43] found in a study of oliv propagation indicated that the
success of the results of the initial stage and the multiplication stage differed
depending on the type and source of the explant. One of the factors affecting the
success of the growth and development of the explant is the composition of the
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nutrient medium, as it was found that the success of growing the explant and its
development depends primarily on the composition of the nutritional
environment, which plays an essential role [8]. In this regard, several studies have
indicated the success of growing Populus euphratica oliv in the Murashing and
Skoog (MS) medium [20, 24] surface sterilization usually uses materials such as
sodium or calcium hypochloride, mercury chloride, silver nitrate, ethyl alcohol,
hydrogenperoxide, and others [15]. In addition to pollutants, tissue culture also
faces the problem of browning in the initial stage, which is considered a decisive
factor in the success of the initial stage. Compared to herbaceous species,
browning is considered one of the most important difficulties in growing woody
plants in the laboratory. All species secrete phenolic compounds and accumulate
in their tissues, and this is what causes browning (the phenomenon of brown color)
in the environment, often when the explant is taken and the tissue is injured. When
they are damaged, the phenolic compounds are oxidized, which inhibits the active
enzymes. This leads, as a result, to the inhibition of growth and development, and
ultimately to the death of the explant [27]. Various studies were conducted to study
the effect of types of sterilizers and treatment periods on sterilizing explants. In
the cultivation of pear buds, it was tested [12] effect of sodium hypochloride,
mercury chloride, and silver nitrate b different coefficients, found the best results
for reducing the percentage of contamination while maintaining a good percentage
of samples were with the use of sodium hypochloride (2 for 15% minutes) and
mercury chloride 0.1 for 7% minutes).

In propagating salt wheat [35] sodium hypochloride and mercury chloride
are used at different concentrations and treatment periods, and it was concluded
that the percentage of contamination and the rate of samples growing and free of
contamination differed according to the disinfection materials, their
concentration, and the duration of treatment with them. In a study of the effect of
different concentrations of sodium hypochloride and chlorine [25] the best results
are for the rate of developing and healthy parts when sodium hypochloride was
used at a concentration of (12%), as Teixeira et al. [36] noted in sterilizing parts
of bananas with a concentration of sodium hypochloride, the concentration (10%)
was better than all other treatments as it gave the highest rate for uncontaminated
samples and all samples were not damaged. In testing six types of sterilizers:
calcium hypochloride, sodium hypochloride, sodium chloride dicyanoate,
mercury chloride, silver nitrate, and hydrogen peroxane, it was found [15] in
sterilizing sour cherry buds, showed that the sterilization results varied depending
on the disinfectant, its concentration, and the duration of treatment. In studying
the effect of sterilization duration [5] researched the effect of different time
periods (10 - 15 - 20 — 25 minutes) for treatment with sodium hypochloride (2%)
parts of pineapple, found that increasing the duration of treatment causes a
significant decrease in the contamination rate, but coincides with an increase in
the proportion of dead specimens. It was confirmed in the results that the
important factor in the effect of the duration of sterilization treatment is achieving
the lowest contamination rate while ensuring the least damage to the cells tissue.
For the same goal [19] in comparing several sterilization materials and different,
time periods in carob cultivation, found that the best sterilization results were with
mercury chloride (0.1%) for a minute. Studies also show that the sterilization
process is related to the physiological stages of the mother plant, and in this
regard, Papafotiou and Martini [31] indicated in a study of several sampling dates
and different sterilization methods, found that the best date was March, as it
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showed the lowest percentage of contamination with microorganisms. In addition
to microbial contamination, browning is considered one of the greatest difficulties
in tissue culture, especially woody plants, which often causes the death of explants
in the initial stage. The color change due to browning in the environment begins
quickly from the cut surface of the explant after planting then it spreads and
covers the entire medium. According to the studies, this discoloration (browning)
is linked to phenolic compounds. Healthy plant cells contain phenolic compounds
in the cell membranes and oxidation enzymes in the cytoplasm. When the cell walls
are damaged by wounding or shearing, the phenolic compounds and oxidation
enzymes are released from the site of the wound into the surrounding nutritional
environment, where the phenolic compounds are oxidized and give a dark color.
Without damage or injury, the cells cannot dark color and oxidation of phenols
appear naturally [10]. Spread Oxidized phenols (browning) in the environment
are due to yellowing of the explant and inhibition of growth and development [26].
Jones et al. confirmed [14] the oxidation of phenols leads to the cessation of cell
division and then death and loss of tissue added. According to studies, the problem
of tanning can be regulated and controlled through various mechanisms,
especially by using antioxidants such as polyvinyl Ipyrrolidine (PVP). Activated
charcoal, ascorbic acid, citric acid, environmental darkening, etc. [18, 29].
Abdelwahd et al. confirmed [2] the use of antioxidants can effectively reduce the
oxidation of phenols and avoid browning in the medium thus preserving the
explant as Nazim et al. [28] found that adding antioxidants Oxidation to the
medium can significantly and significantly help in reducing the phenomenon of
browning. Studies confirm that darkness in the medium can reduce the oxidation
of phenol under lighting, as darkness helps impede the activities of enzymes that
oxidize phenolic compounds [30].

MATERIALS AND METHODS

The research was conducted in the tissue culture laboratory, Faculty of
Agriculture, Al-Furat University, Deir ez-Zor Governorate, during the period of
2021-2022. The study focused on Populus euphratica oliv trees obtained from the
banks of the Euphrates River. The explants were prepared and disinfected by
removing leaves, cutting them into sections, and rinsing them under running
water. They were then soaked in distilled water with a fungicide. The buds were
washed with distilled water and dipped in ethyl alcohol. Different sterilization
methods were used using various concentrations of disinfectants. Sodium
hypochlorite, for instance, was utilized in concentrations of 10% and 20% for a
duration of 10 to 20 minutes. Similarly, calcium hypochlorite was employed in
concentrations of 10% and 20% for the same time frame was employed mercury
chloride in concentrations of 0.1% and 0.2% for a duration of 2 to 4 minutes. The
results showed that the use of as for mercury chloride, in the concentration of 0.1
for 2 minutes, the second factor, the specimens underwent a treatment involving
the combination of Ascorbic acid in a concentration of 100 mg/L and citric acid at
100 mg/L. Polyvinyl peroxide (PVP) was utilized at a concentration of 100 mg/L,
while activated charcoal (AC) was introduced at 200 mg/L. Incubated in darkness
without antibiotics for a week.

The third factors was the source of Explant (contain 2-5 buds) followed by
washing the parts with distilled. They were grown in vassal tubes containing MS
medium [20] supplemented with BAP (1000 ppm), IBA (100 ppm), GA3 (100 ppm)
with. PH 5.6. The cultures were incubated at a temperature of 25 £ 2 and 16 hours
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day* under a growth chamber for 30 days. The data were taken on the percentage
of contamination (bacteria — fungi), survival, tanning plants, and healthy plants)
Statistical analysis

Experiments were conducted using a completely randomized design
(C.R.D) with 10 replications (Explant per replicate). The data were statistically
analyzed, and the means were compared using the Least Significant Difference
(LSD) test at a probability level of 5%.

RESULTS AND DISCUSSION

Effect of sterilization methods

The data in Table 1 show that all transactions are cleared, it was effective in
determining the rate of contaminated, developing, and healthy samples in the
initial stage of Laboratory propagation of Populus euphratica oliv Euphrates. The
results indicate that the effect of treating explants with sodium hypochloride in a
concentration of (10%) for (10) minutes showed a high percentage of
contaminated parts, reaching (86.67%) with a decrease in the percentage of dead
parts (6.67%) and the percentage of growing and healthy parts. It is also noted
that increasing the duration of treatment with sodium hypochloride to (10%0) to
(20) minutes did not show any significant effect in increasing the percentage of
dead samples compared to the duration (10) minutes, while it led to a decrease in
the percentage of (10) contaminated parts (80%). The results also indicate that
increasing the concentration of sodium hypochloride to (20%0) for (10 minutes led
to a significant decrease in the percentage of contaminated parts, which amounted
to (43.33%) with an increase in the percentage of dead parts (23.33%) and the
percentage of growing parts (33.33%) compared to the concentration (10%) at the
same treatment period. The results show that increasing the duration of treatment
with sodium hypochloride (20%) to (20) minutes showed a decrease in the
percentage of contaminated parts, reaching (36.67%) and an increase in the
percentage of dead parts (30%) while the percentage of growing parts was not
significantly affected by the increase duration (36.37%). The results of Table 1
indicate that the effect of treating the parts with calcium hypochloride at a
concentration of (10%) for (10) minutes showed a high percentage of
contaminated parts (80%) and a low percentage of dead parts (13.33%) and
growing parts (6.67%). As the duration of treatment with calcium hypochloride
concentrations increase (10%) to (20) minutes, a significant decrease in the
number of contaminated (10%) parts is observed, and an increase in the
percentage of growing parts (66.67%), while the percentage of dead parts (16.67)
was not significantly affected compared to the duration of treatment (10) minutes.
As for increasing the concentration of calcium hypochloride to (20%) for (10)
minutes, no significant differences appeared compared to the concentration (10)
except for an increase in the percentage of dead parts (16.67%0). In terms of the
effect of using mercury chloride in sterilization, it is noted that treatment with
mercury chloride concentration for (10%) minutes led to a percentage of
contaminated parts (43.67%) a percentage of dead parts (43.33%) (10%) and a
percentage of growing parts (46.67) When the duration of treatment with mercury
chloride (0.1%0) is increased to (4) minutes, a significant decrease in the percentage
of contaminated parts ( 26.26%) and the percentage of growing parts (20%o) is
observed, and a significant increase in the percentage of dead parts (53.33%0)
compared to a period of (2) minutes. The results also showed that increasing the
concentration of mercury chloride to (0.2%) for (2) minutes led to a significant
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decrease in the percentage of contaminated parts (30%) and growing parts
(36.67%) and an increase in the percentage of dead parts (33.33%0).

Table 1: The effect of different sterilization methods on the initial stage of laboratory propagation
of Populus euphratica oliv.

Average Average Average Sterilization treatment
percentage of percentage of percentage of
parts, dead parts contaminated | Transaction Disinfection material
developing and parts duration
healthy parts
6.67% 6.67% 86.67% 10minute Sodium hypochloride
concentration 10%
10.00% 10.00% 80.00% 20minutes Sodium hypochloride
concentration 10%
33.33% 23.33% 43.33% 10minute Sodium hypochloride
concentration 20%
36.67% 30.00% 36.67% 20minutes Sodium hypochloride
concentration 20%
6.67% 13.33% 80.00% 10minute Calcium hypochloride
concentration 10%
16.67% 16.67% 66.67% 20minutes | Calcium hypochloride
concentration 10%
13.33% 20.00% 66.67% 10minute Calcium hypochloride
concentration 20%
10.00% 33.33% 56.67% 20minutes | Calcium hypochloride
concentration 20%
46.67% 10.00% 43.33% 2minutes Mercury chloride
concentration 0.1%
20.00% 53.33% 26.67% 4minutes Mercury chloride
concentration 0.1%
36.67% 33.33% 30.00% 2minutes Mercury chloride
concentration 0.2%
13.33% 70.00% 16.67% 4minutes Mercury chloride
concentration 0.2%
1.2869 1.5382 1.685 LSD 0.05
*The number of explants grown for each treatment is 30 parts

As the duration of treatment with mercury chloride (0.2%) increases to (4)
minutes, a significant decrease is observed in the percentage of contaminated parts
(16.67%) and the percentage of developing parts (13.33%) an increase in the
percentage of dead parts (70%) compared to treatment for (2) minutes at the same
concentration. Through the results of experiments on the effect of different
sterilization methods, it is noted that mercury chloride gave reducing in
contamination rates in general compared to sodium and calcium hypochloride.
The lowest contamination rate was when treated with mercury chloride
concentration (0.2%) for (4) minutes, while the highest contamination value was
with the treatment of Sodium hypochloride (10%) for (10) minutes. It is also noted
that increasing the concentration in the three materials and for the same working
period led to a significant decrease in the percentage of pollution also, increasing
the duration of treatment at the same concentration of the three materials showed
a decrease in the percentage of pollution. Comparing the results of the effect of the
three sterilizers on the percentages of dead parts showed that the highest
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percentage of dead parts was in the mercuric chloride treatments, and the highest
rates were with the treatment with mercuric chloride (1-2%) for a period of 4
minutes). The results of the work confirm the importance of mercury chloride in
reducing the percentage of pollution and maintaining the percentage of developing
samples, consistent with what was indicated by Ahmad et al. [1]. The results
confirm that increasing the concentration of the three substances (sodium
hydroxide, calcium, and mercury chloride) or increasing the duration of treatment
with them led to reduce the percentage of pollution on the one hand, but increasing
the percentage of dead parts on the other hand, and this result is consistent with
Zaid study [35]. The increase in the percentage of dead parts with increasing
concentration or duration of treatment of disinfectant materials can be attributed
to the indirect effect of the chemical composition of these disinfectant materials,
which leads to the death of active tissue in explants [17].

Source of the plant

From the data in Table 2, it can be concluded that the location of the
explants played an important role in determining the percentage of pollution and
growing samples. It is noted from the table that the location of the vegetative part
on the branch affected the averages of the dead and contaminated parts, while it
did not affect the averages of the growing and healthy parts. Bud (2) from the top
of the branch gave the lowest percentage of pollution (36.66%) and the highest
percentage of dead parts (20%) Compared to the bud (5) from the base of the
branch. Comparing the locations of the crab buds showed a significant effect on
all sterilization indicators, as it was noted that bud (2) from the top of the crab
gave the lowest percentage of contamination (36.66%) and the lowest percentage
of dead parts and the highest percentage of growing parts (46.66%) compared to
the buds (5). From the base of Suckers. When comparing the results of the shoots
of the branch and Suckers, the conclusion was achieved that the highest
percentage of contamination was in the shoots from the base of Suckers, with
significant differences compared to all other sites, while the lowest percentage of
contamination was from the shoots (2) of the branch or Suckers. It also turns out
that the highest percentage of dead parts is in the buds) (5) of the base of Suckers,
and the lowest percentage of contamination is in the buds (2) of the branch or
Suckers. From the results, it is noted that the lowest average number of growing
parts is in the buds (5) from the base of Suckers with significant differences
compared to all other sites, while the branch, buds, and bud (2) of Suckers gave
the highest percentage of healthy growing parts, without significant differences
between the three sites. And the differences in sites that the explants’ pollution
rate is related to the type, location, and age of the explant. The place where the
plant sample was taken played an important role in determining the percentage
of pollution and growing parts, and this is due to the surrounding environmental
condition, and to the variation in tissues in different sites in terms of nutritional
and hormonal content. The same observation is confirmed by Nazim et al. [28].
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Table 2: effect of different methods of sterilization of Populus euphratica oliv in vitro

propagated
Average Average Average Location of the explants
percentage of percen_tage of percent_age of Bud source of the
healthy plants survivals contaminated
sequence explants
43.33 % 20.00% 36.67 % 2 Source of the
43.33 % 13.33 % 43.33 % 5 vegetative part
of the branch
46.67 % 20.00 % 36.67 % 2 Source of the
20.00 % 26.67 % 53.33 % 5 explant of
Suckers
1.9594 1.6303 1.8826 LSD 0.05

*The number of explants grown for each treatment is 30 parts

Antioxidants

Data from Table 3, indicate that all treatments and darkening helped
reduce the oxidation of phenols in the medium which those Phenolic substances
increases the percentage of pollution and the use of antioxidants reduces the
proportion of phenolic substances. It is noted that adding ascorbic acid, citric acid,
PV, activated charcoal, or exposure to darkness significantly reduced the
percentages of parts with phenol compared to the control. The results of this work
regarding the superiority of ascorbic acid and citric acid treatment in reducing
the percentage of phenol and improving the percentage of growing samples are
consistent with the results of George [9] on bananas, Mante and Tepper [22] on
bananas and Nazim et al. [28] on grapes. Ascorbic acid and citric acid treatments
were also used successfully to reduce browning (phenol oxidation) in cherry
cultivation [34]. To clarify the role of ascorbic acid and citric acid in reducing
phenol oxidation in the medium [38]. This indicates the importance of the two
acids in inhibiting oxidation enzymes and preventing the release of ions necessary
for the oxidation group. The same observation is confirmed by George [9]
regarding the role of ascorbic acid and citric acid in the ability to bind and bind
the ions necessary to activate phenol oxidation enzymes and the role of acid
Ascorbic acid reduces the rate of phenol oxidation due to its role in stopping the
production of free oxygen radicals (ROS) at the site of a wound on the explant and
protecting cells from damage by oxidative enzymes, in addition to its role in
encouraging cell division and elongation [42]. Regarding the role of activated
charcoal in addition to the role of ascorbic acid and citric acid in reducing phenol
oxidation in this work, (2) the treatment of activated charcoal or the treatment of
citric acid and ascorbic acid was effective and significantly in reduced the rate of
phenol oxidation in faba bean cultivation, and the results of the activated charcoal
treatment in reducing phenol oxidation are consistent with previous results that
was indicated by Sharada et al. [33].
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Table 3: Antioxidant effect the percentage of phenol in the medium in the initial stage of laboratory
propagation of Populus euphratica oliv

Average Average
Average percentage Average
- percentage of percentage of .
of parts, developing henol percentage of - Transaction
and healthy parts pheno’ « dead parts contaminate
(browning) d parts
6.67% 60.00% 6.67% 26.67% Control
50.00% 16.67% 10.00% 23.33% Ascorbic acid 100 mg/I
+ citric acid 100mg/L
26.67% 26.67% 20.00% 26.67% Polyvinyl peroxide
(PVP) 100 mg/L
46.67% 16.67% 13.33% 23.33% Activated charcoal
(AC) 200 mg/L
10.00% 43.33% 20.00% 26.67% Darken the
environment for a week
1.8826 1.9594 1.6303 1.8826 LSD 0.05

*The number of explants grown for each treatment is 30 shear

Conclusions and recommendations:

Based on experiments studying sterilization methods, it is recommended to
follow certain procedures to ensure the best growth of Populus euphratica oliv
specimens during the initial stage while minimizing pollutants and phenol content
in the environment. These procedures include treating the explants with 0.1%
mercuric chloride for 2 minutes, and either adding B Ascorbic acid (100 mg/L)
and citric acid (100 mg/L) or using activated charcoal (AC) at a concentration of
200 mg/L to reduce phenol percentages in the surrounding environment.
Additionally, selecting explants from the top of Suckers and arranging buds (2-5)
on the branches is advised.
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ABSTRACT

This study aimed to investigate the influence of dietary local Gujarat
(Hibiscus sabdariffa L.) powder (LGP) supplementation on some biochemical
attributes, antioxidants, and visceral bacterial contents of the broiler. This study
was conducted at the Poultry Farm belonging to the Animal Production
Department, College of Agriculture, Shoraw, University of Kirkuk. Three
hundred unsexed one-day-old chicks of Ross 308 broiler were divided randomly
into six treatments, with five duplicates per treatment and ten birds per replicate.
The birds were fed on diets supplemented with LGP at 0.5, 1, and 2% for the
treatments T3, T4, T5, and T6 respectively, while the T2 group was supplemented
with BHT. The results showed a significant (P<0.05) decrease in the concentration
of LDL, VLDL cholesterol, triglycerides, MDH, and the kidney and E. coli
bacterial count for the groups supplemented with Gujarat powder compared to
the control group. A significant (P<0.05) increase in HDL, GSH concentrations,
and lactic acid bacteria count was observed for the sixth treatment compared with
the control group. The differences in the total protein, albumin, and globulin
concentrations for all treatments lacked significance. Moreover, a significant
increase in glucose concentration was noticed in groups supplemented with LGP.
In conclusion, LGP supplementation can improve some blood biochemical
attributes and broiler chickens' antioxidant and visceral lactic acid bacterial
contents.

Keywords: Hibiscus sabdariffa, Cholesterol, Malondialdehyde, Glutathione, Broiler chicken.
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INTRODUCTION

The consumption of broiler meat has increased, both locally and
internationally, due to the high demand for it [1]. Broiler production is considered
one of the most crucial poultry industry sectors and has witnessed significant
development compared to other animal products. A high volume of broiler
productivity was found, regarded as one of the principal essential food sources
used [2]. Medicinal plants have been used recently in consumers’ consumption of
animal protein because they contain effective compounds [3]. Additives are used
to use natural materials instead of raw materials and chemicals to maintain
consumer health, prevent accumulation in poultry meat, and improve production
[4]. These natural products are also rich in antioxidants [5]. Therefore, the poultry
meat industry is linked to plant production because it is involved in the
composition of feed [6]. Hibiscus sabdariffa is a culinary and medicinal plant with
healing qualities [7]. Local Gujarat (Hibiscus sabdariffa) powder (LGP) contains
tartaric and citric acids, which are acids that enhance the absorption of nutrients
and improve intestinal flora by increasing beneficial bacteria and inhibiting
harmful bacteria, thus enhancing the availability of nutrients in the intestines [8].
It is also considered a powerful antioxidant because one of the essential functions
of Hibiscus sabdariffa flowers is to protect the cells from destruction. After all, it
contains good anthocyanin that reduces the incidence of cancerous diseases and
increases the immunity of birds [9]. This study aimed to explore the effect of
different levels of dietary LGP supplementation on some biochemical attributes,
antioxidants, and visceral microbial contents of broiler chicken.

MATERIALS AND METHODS
Blood samples were taken via jugular venipuncture at the age of 42 days.
The blood was collected from one bird from each replication. These tubes were
placed in the refrigerator for 12 hours and then transported to the centrifuge (3000
rpm for 15 minutes). The serum was harvested and stored under-20 Celsius until
assay.
Serum cholesterol assay
Serum cholesterol concentration was assessed according to the enzymatic
method described by Friedewald et al. [10] using a kit manufactured by Biolabo-
France and an enzymatic process. Samples were read using a 500 nm wavelength
spectrophotometer.
Serum high-density lipoprotein (HDL) assay
Serum HDL was assayed via the enzymatic analysis method reported by [11]
using a kit manufactured by Biolabo-France. Samples were read using a 500 nm
wavelength spectrophotometer.
Serum low-density lipoprotein (LDL) assay
Serum LDL concentration was determined using the following equation
reported by Loans, C. [11].
LDL concentration (mg/dL) = total cholesterol concentration — (vLDL concentration +
HDL concentration).

Serum triglycerides assay

Serum triglyceride concentrations were estimated based on the method
described by Maggawa et al. [12] using a kit manufactured by Biolabo-France.
Samples were read using a 546 nm wavelength spectrophotometer.
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Table 1: Ingredient percentage of the experimental starter, growth and finisher

diets
Ingredients Starter Growth Finisher
(1-10 days) (11-24 days) (25-42 days)
wheat 49 52.34 65.46
Yellow corn 10.30 10.00 0
Soybean meal 30.20 26.35 21.85
Salt 0.10 0.10 0.10
Sunflower oil 3.15 4.26 5.77
Limestone 1.93 1.7 1.80
Dicalcium Phosphate 0 0 0
Animal protein 5.00 5.00 5.00
Methionine 0.12 0.08 0.09
Lysine 0.10 0.07 0.08
Choline chloride 0.10 0.10 0.10
Total 100 100 100
Metabolic energy 3000 3100 3200
Calculated Crude Protein 23 21.51 20
calcium % 0.96 0.86 0.81
Methionine%o 0.58 0.52 0.51
Lysine % 1.28 1.15 1.06

*According to the US National Research Council (Table 1) [17].

Serum malondialdehyde assay

Serum malondialdehyde concentration as the final product of the lipid
peroxidation process was assayed according to the method reported by Margesi et
al. [13] using thiobarbituric acid (TBA). The reaction method for thiobarbituric
acid (TBA). The measurement was based on the interaction between lipid
peroxides represented by malondialdehyde with acid. Thiobarbituric in a medium
that depends on the pH function.

Serum glutathione assay
Serum glutathione concentrations were determined using the Ellman
according to the procedure described by Margesi et al. [13].

Estimation of kidney, colon and lactic acid bacterial count

The small intestine was cut from the jejunum area after slaughtering the
birds, and 10 gm of its contents were taken and added to a 90 ml physiological
saline solution under sterile conditions, the surface spreading method used,
according to Chen et al. [8]. Through the solidified media, the numbers of total
bacteria, Mac Con Key Agar, the quantities of lactic acid bacteria, MRS Agar, and
coliform bacteria are estimated by transferring 0.1 ml of Decimal diluent through
a micropipette to two Petri dishes prepared in advance for their culture medium.
, and spread on the surface of the solidified medium through a sterile curved glass
rod that resembles the letter. The unique dishes for total aerobic and coliform
bacteria were incubated upside down at 37°C for 24 hours, and the special dishes
for lactic acid bacteria were set upside down, away from the air, at 37°C for 48
hours. The growing colonies were observed in the three media, and the dish was
chosen. Good cultivation in the growth of the number of colonies for each of the
two layers of decimal dilution. Colony Foming Units (cfu) were calculated and
multiplied by the reciprocal of the dilution to obtain the number of bacterial
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colonies per gram of fasting sample. The bacterial concentrations were converted
to logarithmic numbers to the base ten and expressed as log 10 and t m. /gloom.

Statistical analysis

Data were statistically analyzed via the SAS program [8] using a completely
randomized design to study the effect of LGP and BHT on different parameters.
Significant means were compared using the Duncan Multiple Range Test.

RESULTS AND DISCUSSION

Table 2 revealed a significant (P<0.05) decrease in cholesterol (135.9 + 1.2
mg/dl), LDL (79.25 = 0.6 mg /dl), and triglycerides (39.35 0.2 mg /dl)
concentrations of the T6 treatment compared to the control group. Concomitantly,
a significant (P<0.05) increase in HDL of the T6 treatment (81.35 + 1.1 mg /dl) was
observed compared to the control group. The reason behind lowering cholesterol
concentration is attributed to the use of the LGP, which uses cholesterol to
manufacture bile acids in liver cells because it contains an active ingredient that
leads to lowering cholesterol in the blood [7] and also reducing cholesterol levels
[16] due to the presence of active ingredient cocosides, hepsin hydrochloride, and
phenolic substances in its leaves and containing essential fatty acids, including
urinary palmitic and oleic [17]. It helps reduce fat and prevent serious diseases,
including high blood cholesterol and cardiovascular disease [5]. Also, Sadeq, M.
and M. AL-Neemi [18] found in their study that adding different levels of Gujarat
did not affect, significantly the lipids profile.

Table 2: Effect of different levels of dietary local Gujarat powder supplementation
on serum lipid profile of broiler chicken (Mean + SE)

Parameter Treatments
T1 T2 T3 T4 T5 T6
C?;S/SJELSOI 214.9+0.4a 192.1+5.9b 189.6+1.4b 176.7+0.9c 168.1+1.2c | 135.9+1.2d

HDL (mg/dl) 54.5+1.3d 61.8+4.9c 66.1+0.8bc 68.15+.3b 71.7£0.3b 81.35+1.1a
LDL (mg/dl) 127.7+0.6a 100.7+0.4b 94.2+1.0c 87.7+£1.0d 83.1+0.05e 79.25+0.6f
T”%%;%'des 66.95+0.4a | 61.7+0.8b | 51.85:0.4c | 42.65+25d | 41.1+4.0d | 39.35:0.2d
vLDL (mg/dl) 37.79+1.41a | 36.95+1.22ab | 35.88+1.22b | 34.12+1.25b | 32.71+0.71c | 32.37+£0.71c
S'gr;":\'/‘é‘?”ce P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05
Means with different superscripts within each row indicated significant differences (P<0.05) among
treatments.

T1: control treatment (Concentrate diet); T2: 0.02 mg BHT; T3: 2% local Gujarat powder (LGP); T4: 1.5%
LGP; T5: 1% LGP; T6: 0.05% LGP.

Table 3 showed non-significant differences in total protein, albumin, and
globulin concentrations for all treated groups. A significantly (P<0.05) higher
glucose concentration in the T3, T4, T5, and T6 treated groups than in the control
group. The LGP contains essential fatty acids, the most important of which are
oleic acid, linolenic acid, and palmitic acid, as well as phenolic compounds and
flavonoids. It has a role in protecting meat proteins and preserving the nutritional
value of the meat. These fatty acids are also beneficial for chickens. Consequently,
a prominent effect of the extracts on the juiciness of the birds’ muscles was
observed [19]. Gujarat contains a percentage of beta-carotene and good levels of
glucose, which are essential elements in maintaining the value of meat [20]. The
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LGP contains juices that activate the juices within the digestive system by
secreting digestive enzymes, which help with metabolism [8]. The secretion of
digestive enzymes breaks down fats and proteins, especially pancreatic enzymes,
and inhibits fat oxidation [9].

Table 3: Effect of different levels of dietary local Gujarat powder supplementation
on serum proteins and glucose concentrations of broiler chickens (Mean

+ SE)
Parameters Treatments
T1 T2 T3 T4 T5 T6

Total protein 2.88+0.9 2.87+1.7 2.71+1.2 2.53+3.4 2.41+1.7 2.38+3.6
(g/dl)

Albumin 1.220+0.4 1.126+0.7 1.120+0.9 1.030+0.7 1.026+2.1 1.013£2.0
(g/dIl)

Globulin 1.613+2.0 1.613+1.2 1.596+0.4 1.503+1.2 1.386+2.8 1.37345.1
(g/dl)

Glucose 200.8+0.2b | 207.3#0.1b | 234.1+0.4a | 238.6+0.5a | 239.2+16.8a | 238.8+4.3a
(mmol/l)

Level of P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05
significance

Means with different superscripts within each row indicated significant differences (P<0.05) among
treatments.

T1: control treatment (Concentrate diet); T2: 0.02 mg BHT; T3: 2% local Gujarat powder (LGP); T4: 1.5%
LGP; T5: 1% LGP; T6: 0.05% LGP.

The LGP contains juices that activate the juices within the digestive system by
secreting digestive enzymes, which help with metabolism [8]. The secretion of
digestive enzymes breaks down fats and proteins, especially pancreatic enzymes,
and inhibits fat oxidation [9]. MDA and chlorination are considered an indicator
of antioxidants in the first and second indicators of lipid peroxidation. The reason
behind that may be attributed to the flowers of the plant Hibiscus sabdariffa,
which contain phenolic compounds that work to inhibit lipid oxidation [9]. The
LGP contains high percentages of the phenolic compound. This leads to the
protection of liver cells [21] because the active ingredient cocosides, hepsin
hydrochloride, and phenolic substances found in its leaves, which stop the activity
of free radical formation and slow down the formation of peroxides, and
hydroperoxides reduce the formation of malondialdehyde [15]. Moreover [22]
found that adding Gujarat with different levels did not significantly affect the
albumin, total protein, and cholesterol.

Table 4: Effect of different levels of dietary local Gujarat powder supplementation
on serum malondialdehyde and glutathione concentrations of broiler
chickens (Mean + SE)

Parameter Treatments

T1 T2 T3 T4 T5 T6
MDA 0.908+0.02a | 0.841+0.03b | 0.756+0.02c | 0.728+0.01c | 0.718+0.02cd | 0.708+3.6d
(mmol/l)
GSH 27.63+3.5¢c 30.52+7.3b 30.67+5.2b | 30.72+4.2b 32.04+4.2ab | 32.51+8.5a
(mmol/l)

Means with different superscripts within each row indicated significant differences (P<0.05) among
treatments.

T1: control treatment (Concentrate diet); T2: 0.02 mg BHT; T3: 2% local Gujarat powder (LGP); T4: 1.5%
LGP; T5: 1% LGP; T6: 0.05% LGP.
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Table 5 revealed a significant (P<0.05) decrease in the kidney and E. coli
bacterial count of the T6 treatment compared to the control group. Higher
(P<0.05) increase in the lactic acid bacterial count of the T6-treated group than
the control group. Gujarat extract consists of active compounds such as saponins,
glycosides, alkaloids, and flavonoids. It also represents antibacterial activities
against Bacillus stearothermophilus, Clostridium sporogenes, and Klebsiella. This
is the reason behind reducing the aerobic bacterial count in poultry meat treated
with Gujarat powder. It works as an antibacterial agent against pneumonia,
Staphylococcus aureus, Escherichia coli, and Bacillus bacteria, the protein that
breaks down the cell wall. The effect of currants is to inhibit bacterial growth and
protect the cell wall, thus reducing microbial growth [23]. Phenolic compounds
facilitate digestion processes, activate beneficial bacteria in the intestines, and
inhibit the proliferation of harmful bacteria [9]. The LGP stimulates the digestive
system by increasing the secretion of digestive enzymes. The calyx leaves of
Gujarat contain 3-4% tartaric acid and citric acid, which increase the absorption
of nutrients, increase beneficial bacteria in the intestines, and improve the
intestinal flora of the stomach [8].

Table 5: Effect of different levels of dietary local Gujarat powder supplementation
on some blood bacterial contents of broiler chickens (Mean + SE)

Parameter Treatments
T1 T2 T3 T4 T5 T6
Preparation of total 8.89+0.11a | 7.44+0.10b | 7.12+0.12a | 7.11+0.13a | 6.65+0.11c | 6.22+0.18e
bacteria
E. coli 6.32+0.18a | 6.32+0.17a | 6.23+5.2ab | 5.59+0.11b | 5.33+0.15b | 5.28+0.11c
Lactic acid 5.23+0.11 5.61+0.15a | 6.34+0.18c | 6.67+0.19b | 6.92+0.15a ] 6.98+0.11
Level of significance P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05

Means with different superscripts within each row indicated significant differences (P<0.05) among
treatments.

T1: control treatment (Concentrate diet); T2: 0.02 mg BHT; T3: 2% local Gujarat powder (LGP); T4: 1.5%
LGP; T5: 1% LGP; T6: 0.05% LGP.

Conclusions
Applying dietary LGP decreases the serum cholesterol, LDL, and e
triglycerides, and increases serum HDL, glucose, glutathione, and lactic acid
bacterial count. A reduction in MDE, and the kidney and E. coli bacterial count
was noticed, thus raising the bird’s body immunity.

REFERENCES

1-Al-Arslan, A. N. and Al- Nuaimy (2019). Effect of using two levels of different
types of ginger (Indian, American, Spanian and South of African) upon the
performance and some quality and sensory traits of the Isa Brown layer egg,
Kirkuk University Journal for Agricultural Sciences KUJAS. (Issue Special
Issue): 170-181.

2-Al-Obaidi, Ahmed Farhan Ramadan (2008). The effect of spraying with some
growth regulators and some nutrients on the growth, yield, and effective
medicinal substances of the Gujarat plant, Hibiscus Sabdariff. L. Doctoral
thesis- College of Agriculture - University of Baghdad.

3-Al-Taei, S. M. and I. A. Al-Neemi, (2019). Effect of the varieties of black pepper
powder (photobiotics) and biobiotic (probiotic) in improving the quality
performance and traits of egg layers, Kirkuk University Journal for
Agricultural Sciences KUJAS. (2018):101-112.

118



E.Q. Faris and et al.

4-Alzweiri, M.; A.A. Sarhan; K. Mansi; M. Hudaib and T. Aburjai (2011).
Ethenopharmacological survey of medicinal herbs in Jordan, the Northern
Badia region. J. Ethnopharmacol. 137:27-35.

5-Awodola-Peters, O. O. and M. O. Yahaya (2017). Growth performance, carcass
characteristics and lipid profile of broiler chickens fed with graded levels of
roselle calyx L. Nig. J. Anim. Prod., 44(5):181 - 187

6-Bahrami Feridoni, S. and D. Khademi Shurmasti (2020). Effect of the
nanoencapsulated sour tea (Hibiscus sabdariffa L.) extract with
carboxymethylcellulose on quality and shelf life of chicken
nugget., 8(7):3704-3715.

7-Boto-Ordéfiez, M.; M. Urpi-Sarda; M. I. Queipo-Ortufio; S. Tulipani; F. J.
Tinahones and C. Andres-Lacueva (2014). High levels of Bifidobacteria are
associated with increased levels of anthocyanin microbial metabolites: A
randomized clinical trial. Food Funct. 5:1932-1938.

8-Chen, C. C.; J. D. Hsu; S. F. Wang; H. C. Chrang; M. Y. Yang; E. S. Kao and C.
J. Wang (2003). Hibiscussabdariffa extract inhibit the development of
atherosclerosis in cholesterol-fed rabbits. J. Agri. Food Chem. 51(18): 5472-
5477,

9-Cid, O. S.; Guerrero and B. J. A. (2014). Roselle calyces particle size effect on the
physicochemical and phytochemicals characteristics. J. Food Res., 3(5): 83-

94.

10-Friedewald, W. T.; R. I. Levy and D. S. Fredrickson (1972). Estimation of the
concentration of low-density lipoprotein cholesterol in plasma, without use
of the preparative ultracentrifuge. Clinical chemistry, 18(6): 499-502.

11-Loans, C. (2011). Ethnomedicines used in Trinidad and Tobago for reproduction
problems. J. Ethnobial, Ethnomed. 137: 27-35.

12-Maggawa, D. D.; H. B. Yusuf; P. Y. Mbaya and J. |. Lebbiso (2021). Carcass
characteristics and blood profile of broiler chicken fed graded levels of
Hibiscus sabdariffa seed meal as alternative source of methionine. Nigerian
J. Anim. Sci. 23 (3):160-166

13-Margesi, S.; G. Kagashe and D. Dhokia (2013). Determination of iron contents in
Hibsicus sabdariffa calyces and Kigelia Africana fruit. Scholars Acad. J.
Biosci. (SAJB), 1(4):108-111.

14-Mohammad, D. and M. Baha Al-Deen (2018). Effect of adding different levels of
tomato and ginger powders in the diets in productive performance and
quality characteristics chemical of quails’ meat. Kirkuk University Journal
for Agricultural Sciences, 9(4): 36-44. doi: 10.58928/ku18.09406

15-Montalvo-Gonzalez, E.; Z. Villagran; S. Gonzalez-Torres; L. E. IAiguez-Mufioz;
M. A. Isiordia-Espinoza; J. M. Ruvalcaba-Gémez, and L. M. Anaya-
Esparza (2022). Physiological effects and human health benefits of Hibiscus
sabdariffa: A review of clinical trials. Pharmaceu Taherpour, K.H.Moravej,
M. Shivazad , M.Adibmoradi and B. Yakhali. 2009. Effect of dietary
probiotic, perbiotic and butyric acid glycerides on performance and serum
composition in broiler chikens. African Journal of Biotechnology. 8:2329-
2334 ticals, 15(4): 464

16-NRC. (1994). Nutrient requirements of poultry. (9 rev. ed.). National Research
Council.

119



EFFECT OF ADDING DIETARY LOCAL GUJARAT .....

17-Ojha, S. (2017). ldentifying Genetic Factors Influencing Sperm Mobility
Phenotype in Chicken using Genome Wide Association Studies, Primordial
Germ Cell Transplantation and RNAseq. scholarworks.uark.edu. Theses
and Dissertations. 2544.
18-Sadeq, M. and M. AL-Neemi (2023). The effect of adding local myrtle leaves
powder and industrial antioxidant Butylated Hydroxy Toluene to laying
hens feeding on some biochemical characteristics and special enzymes
against oxidative stress in laying hens’ blood. Kirkuk University Journal for
Agricultural Sciences,14 (2): 91-98. doi: 10.58928/ku23.14209
19-SAS, (2001). SAS Users Guide: Statistics Version 6th ed;SAS Institute inc;Gry,
NC.
20-Shanoun, Ammar Qahtan (2011). The effect of ginger (Zingiber officinale) and
thyme (Thymus vulgaris) on the reproductive and productive performance
of broiler mothers (Ross 308). Doctoral thesis, College of Agriculture, Tikrit
University.
21-Taherpour, K. H.; M. Moravej; M. Shivazad; Adibmoradi, and B. Yakhali
(2009). Effect of dietary probiotic, prebiotic and butyric acid glycerides on
performance and serum composition in broiler chickens. African Journal of
Biotechnology. 8: 2329- 2334
22-Yang, M. Y.; C. N. Huang; K. C. Chan; Y. S. Yang; C. H. Peng; C. J. Wang
(2011). mulberry leaf polyphenols possess anti atherogenesis effect via
inhibiting LDL oxidation and foam cell formation. J. Agriculture food
chemistry, 59:1985-1995.

120



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

WWW.ijarmoa.gov.iq ;< iyl e ~lia
2024 (2) 2l 28 alas

Iy g laeSd) Sld)l 2y Al J) (Hibiscus sabdariffa L.)
el za b cliY 39, AU (5galg BunSYI ilsliasg

il 7w dast Logas Olamd s L g b ¢y
E-mail: akah21d001@uokirkuk.edu.ig © 2024 Office of Agricultural Research, Ministry of

Agriculture. This is an-open access article under the CC by
Licenses http://creativecommons.org/licenses/by/4.0

ol

Hibiscus sabdariffa ) <1l B goems o Adli2 Slygims BLE! il Oly Bus dulyldl oda cy i
oda Sdis ol b sliY (Sl oty S Dlsliang gl Slinall Jam i ) (L.
300 plisel & 858 S dnoler - glygs [AS1y I &S G 3! W) Sgoed Al Ll ygulall Jgl & Aty
Joid 35 10 5,80 JSI )50 5 J) e SBlas 6 (0 055 logy 42 5 i) 8 g 0 jams 298
(Butylated Hydroxyl Toluene) BHT &t o0 oibs 0.05 o gf ioldly 5jladt Jo¥) dbotall
e Hibisscus Sabdariffa L. ;o %2 (1.5 (1 (0.5 de g5 udludly dunald-g dayl JIg 1) SMalallg
JsirdsS 3515 & Lpmn Lol sy (DS0.05) sms o iagimn Gy 39y coisd) bl JIgd
Wyl Auwdludt dlslall (& O gl gt b Sy &SI It S1isly LDL s VLDL 5 MDE 3 a0t oty a1 g
G kS LSy ol LSy GSH y 3555015 HDL 3515 s g1 Jgmmy 8ol llolas oo
2 gty pesd Wy ST (g ) 3 Bgime By B (8 3979 pkey Bl B gat g s Asld) Abslal
BglaSI) all pulae yam (6 e @olll 2 dide I JE1 D1l Ggras Bl 0L gl (&

Sl o A1) sLio ) gty BAnSYI Olsliasg

oz s OIS (eI U1 (g ST (STl L I adSHH

JoY Eo Ll olygS3 g bl e o

I A s S S el |
20241111 reodt s g >
2024/2/14 sl Jyd s >
2024/ 0515125 copl o glaa >

121


mailto:akah21d001@uokirkuk.edu.iq
http://creativecommons.org/licenses/by/4.0
http://www.ijarmoa.gov.iq/

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

Available online at: www.ijarmoa.gov.iq
VOL.28 NO.(2) 2024

FARMERS, PERCEPTION OF CLIMATE CHANGE
IMPACTS ON THE SUSTAINABILITY OF VEGETABLE
CROPS IN THE SUWAIRA DISTRICT/WASIT AND AL-
MAHMOUDIYA DISTRICT IN BAGHDAD GOVERNORATE
A. N. Hasan'! I. S. Tchiad! E. D. Jabbar!

E-mail: amalalajely9@agmail.com

© 2024 Office of Agricultural Research, Ministry of
Agriculture. This is an-open access article under the CC by
Licenses http://creativecommons.org/licenses/by/4.0

ABSTRACT

The current study aims to determine farmers’ perception on climate
change and its impact on vegetable production tomatoes, cucumbers and green
pepper...etc., and identify socio-economic shacieteristics as age, education level,
marital status, experience in agricultural work, farm size, annual income,.etc.
were also recorded influencing their perception of climate change.

This study was conducted in Essaouira and Al-Mahmoudiya districts in
Wasit and Baghdad Governorates. Data were collected by using face-to-face
interviews from the randomly selected sample of 125 respondents through
15t January to 30" January, 2022. Results indicated that 100% of respondents
don’t participate in training courses. Results revealed that the majority (60.8%0)
of respondents have a low perception on climate change impacts. The study
recommended raising farmers’ perception of climate change needs to increase
agricultural extension services and government support to help them to be taken
and improve their perception on climate change and its impacts on vegetable
production.

Keywords: Farmers’ perception, Climate Change, Vegetable crops.

INTRODUCTION

Climate change is widely acknowledged as foremost among the
tremendous challenges facing the whole world in the 215t century. It poses
challenges to fundamental elements of our understanding of appropriate goals
for social and economic policy, such as the connection of prosperity, growth,
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equity, and sustainable development. Iraq is located in the northeast of the

Arabian Peninsula to the southwest of the continent of Asia. The astronomical

location, Iraq is located between latitudes between longitudes 38-48 degrees east

and 29-37 degrees north, so this site has many inclusions[15]:

A- It is located within the northern temperate zone, as this led to the length of
the day reaching 14 hours in the summer while declining to approximately 10
hours in the winter. The result is a long growing season that extends to most of
the year.

B- The extension between the circles of latitude is limited and its impact on
climate and vegetation conditions. This extension has also led to a limited
diversity in climatic regions and then the ability to achieve self-sufficiency.

In Iraqg, the climate is desert in the middle and south, with hot in the
Summer and moderate extremely cold Winter, it is a relatively cold winter and
semi-desert in the north of Irag. While in the northern mountains, the climate is
cold and rainy and sometimes snowy in Winter, but it is hot and sunny in the
summer season, it is cooler at night than in the morning due to the highland
mountains. In Baghdad, July and August mean daily temperatures are about 95
°F (35 °C), and summer temperatures of 123 °F (51 °C) have been recorded [10].
Annual totals vary considerably from year to year, but mean annual
precipitation in the lowlands ranges from about 4 to 7 inches (100 to 180 mm).
Winter temperatures in Baghdad range from about 35 to 60 °F (2 to 15 °C) [10].
The agricultural sector is considered more vulnerable than the rest of the sectors
of the national economy to climate change risks and most important climatic and
environmental fluctuations[1]. Both climate change and agriculture interrelated
processes occur on a global scale. Agriculture influences climate change and
climate change affects agricultural production [7].

Global warming is projected to have significant impacts on conditions
affecting agriculture including temperature, humidity, and rainfall. These
conditions determine the carrying capacity of the biosphere to produce enough
food for the human population and animals feeding. Reduction in crop yields in
most tropical and sub-tropical regions will be due to decreased water availability
and new or changed insect pest incidence. The agriculture sector is a driving
force in the greenhouse gas emissions. This occurs through clearing land for crop
production. Irag's climate change is considered one of the most serious threats to
sustainable development with adverse impacts expected on the environment,
human health, food security, economic activity, natural resources, and physical
infrastructure [8]. Rural areas are highly vulnerable to climate change since
people there depend heavily on natural resources such as local water supplies
and agricultural land [9]. About 70% of the population in developing countries
live in rural areas, where agriculture is their main source of income [19]. The
agricultural sector is considered one of the most affected by climate fluctuation
and change. Therefore, the combination of the high level of poverty and
depletion of the ecosystem increases exposure to climate change effects and
might reduce opportunities for sustainable development [10]. Farmers’
perception of climate change impacts is one of the basic goals of knowing their
Knowledge and skills by applying the new practices to confront climate change
and the major challenges it entails that require improving their perception,
improving their effectiveness, and improving the services and government
support provided to them. This is consistent with the requirements of sustainable
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development in the field of vegetable production activity, which is spread in most
parts of the country's governorates, including Baghdad and Wasit, Accordingly,
the current study was conducted to determine the farmers’ perception of climate
change impacts on vegetable crops. In this context, the present study has been
conducted with a view to the following objectives:
1-Describe the social-economic and personal characteristics of vegetable farmers.
2-1dentify the practices of vegetable growers to face climate impacts on vegetable
crop sustainability, including the following practices:
a- To reduce the effect of high temperatures.
b- To reduce the effect of drought on vegetable crops.
c- To reduce the effect of salinity on vegetable crops.
3-1dentify vegetable growers’ perception of climate change impacts on vegetable
crop sustainability.
4- The contribution of the socio-economic variables of farmers to their level
perception.
5-1dentify Problems and obstacles facing vegetable farmers

Methodology

Population and Sampling

The study was conducted at Wasit and Baghdad Governorates in Iraq
where people were affected by climate change, especially hot and cold. Farmers
who were primarily affected by cold weather were selected as a sample for this
study. The research population included the Esuwaira district in Wasit
Governorate, which includes (Al-Rahmaniyah, Western Diwaniyah, Jumaysa,
Al-jamahir Al-Shamata, Kasiba, Maysilun, Al-Mueamara, Al-Salam, Al-
Makasib, Al-Bu Hasuwn and Al-eakidat) villages, then a random sample of 20%
was taken, with two village namely Western Diwaniyah and Rahmaniyah were
chosen. Also, Mahmoudiya district was chosen within the study area, which
included the following villages (Al-Mahmoudiya, Latifia, Al-Rashid, and
Youssefiya). Al- Latifia district includes the villages (Al-Latifia, Bzayez, Latifia,
Bzayez Al-Yusufiyah, Arab Al-Nabi Sheet, and Tal Al-Samra, Al-Janabin, Al-
Bateen, Al-Haswa, Abu Awsaj and Umm Al-Jir). Also, a random sample of 10%
was drawn from these villages. Three villages were randomly selected as the area
study namely Al-Latifia, Rahmaniyah, and Western Diwaniyah. The total
number of farmers’ families in the selected villages was 500. A stratified,
disproportionately random sample of vegetable growers was chosen (about 25%
of the sample), (125) the number of total respondents distributed among three
villages (Table 1). The final data were collected during 15t to 30t January 2022.
The distribution of the population and sample is shown in Table 1.

Table 1. Distribution of population and sample of farmers of the selected villages.

Name of the districts Name of the villages Population Sample size
. . Western Diwaniyah 200 50
Essaouira distract Rahmaniyah 50 25
- Al- Latifia 120 30
Al-Latifia Total 500 125
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Selection and Measurement of Variables

Selection and measurement of social economic variables in a descriptive
social study is a very important task, an organized study usually includes at least
two corresponding elements namely, independent variables and dependent
variables. Considering the nature of the study, study area, time, and other
logistic support, eight farmers’ characteristics were chosen as independent
variables for data analysis of the study namely: Age, level of education, Marital
status, experience in agricultural work, Farm size, Annual family income,
Training courses, Organizational participation, Landholding, Information
sources and Communication with electronic Agricultural extension.
furthermore, the dependent variable of this study was farmers’ perception of
climate change effects on vegetable crop production. The measurement
techniques for both dependent and independent variables are discussed below.

Measurement of Independent Variables

Age of the farmers was measured in term of actual years from his birth to
the time of date collected. level of education was measured as respondents
received the formal education on a certain level. It was expressed in terms of
year of schooling. Farm size of the respondents was measured as the size of his
(dunams) farms on which he continued his farm practices during the period of
the study. Annual family income indicates the total earnings of a farmer and the
members of his family both from agriculture and other socially acceptable
regular means such as business, service, etc. It was expressed in thousands of
Iraqi dinars during the previous year. Training received was measured by
participation in training courses by the respondents’ farmer during his life.
Participation in mass organizations of a respondent was measured by asking the
respondent whether a participant or a non-participant in mass organization. The
landholding variable was categorized into four categories (Personality holding,

governmental holding, Rent contract, and work as a wage). nformation Source

variable was measured by farmers depending on any of the sources to obtain
their information related to climate change and its impact on the productivity of
vegetables, which included the following sources e.g. (Agricultural extension,
Agriculture office, Daily weather forecast, the relative, Neighbors, Friends, and

personal information). Communication with the following electronic extension,

this variable was measured by which of the social media farmers are using like
Facebook, WhatsApp, Viber, Messenger, YouTube, and Telegram.

Measurement of Dependent Variable

Farmers’ perception on climate change impacts on vegetable crop
production was measured on 36 items by using open-ended questions. Each
guestion contains 2 marks. Farmers' perception was determined by summing up
the weights for their responses to all 36 questions. Thus farmers’ perception of
climate change impacts on vegetable crop production score should range from 0
to 36, where zero (0) indicates no perception and 36 indicates the highest
perception.
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Collection and Processing of Data

A well-structured interview (questionnaire) was developed based on the
objectives of the study. The questionnaire contained both closed and open forms
guestions. The researchers conducted a pre-test with 30 respondents. Necessary
additions, corrections, and adjustments were made to the questionnaire based on
the results of the pre-test. Data were collected from 125 respondents by using
face-to-face interviews in their free time to give them the right information in a
calm mind during January 2022. After finished of data collection, the data were
coded, compiled, tabulated, and categorized according to the objectives of the
study. The entire individual respondent’s data were transferred into a master
sheet for use in the required analysis. In the case of qualitative data, an
appropriate scoring technique was followed to convert the data into quantitative
form.

Analysis of Data

The collected data were fed to the computer through the SPSS package.
After arranging data according to the nature and objective of the study
descriptive statistics techniques like frequencies, averages, and percentages were
analyzed using the SPSS package. To determine the contribution of identified
characteristics to farmers’ perception of the impacts of climate change on crop
production, a multiple regression analysis model was used [23].

RESULTS AND DISCUSSION

Characteristics of the Farmers

The result as shown in table 2 revealed that the majority 64% of the
farmers were middle-aged (39-59) years old. These results give a good indication
of a possible rise of farmers' perception of climate change, also most of the
studies indicated that the level of perception increases when the farmers are
young or in the middle age. Most of the respondents, (92.8%) complete (1- 10)
years of formal education, which means the majority of crop growers had
primary to secondary school, therefore in this study perception level is needed to
raise their education level in the area study. The majority (92%) of them got
married. About 80.8% of respondents had years’ work less than forty years.
Most (92%) of the farmers had small to medium farm size. More than two-thirds
(72%) of them had low income. About (100%) of the farmers didn’t participate
in training courses. The majority (96%) of the targeted had nonparticipation in
mass organizations. Most (96%) of respondents had private ownership. About
two-thirty (70%) of them depended of their relatives, neighbors and friends as a
source of their information. More than half of respondents used Facebook for
communication with extension workers or agricultural departments Table 2, that
mean it can use social media especially Facebook as a tool to dessminate new
technologies because the information has been diffused fast among farmers and
they are exchanging their conditions and marketing and planting information
among them. Farmer use the social media to get a new and useful in formation.
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Table 2: Distribution of the respondents according to their socio-economic characteristics

(N=125)
Characteristics . Respondents
(Measuring unit) Categories Number % Mean SD
Young (up to 39) 33 26.4
Age Middle aged(39-59) 80 64 4594 | 8.718
(YYears)
Old (>60) 12 9.6
Primary (1 - 5) 64 51.2
(Study years) Secondary (6 - 10) 52 41.6 6.69 2.434
Education level
Above secondary (>10) 9 7.2
. Married 115 92
Marital status Single 9 72 208 | 0179
Divorce 1 0.8
Experience Less than 20 24 19.2
(years) 20-40 77 61.6 35.90 12.239
>40 24 19.2
. Small (less than 1) 25 20
(FSE??J%Z)G Medium 90 72 2353 |19.481
Large (more than 20) 10 8
. Low <1000.000 90 72
Annual family Medium 1000.000-3000.000 30 24 5861 | 1.918
income(1QD) -
High>3000.000 5 4
Training Participate 0 0
?I)\(IFCJ)OZl;r; ays) Don’t participate % 12% 100 0.00 0.00
Organizational Participant, 5 4
participation) Non-participant 120 96 0.11 0317
Personal holding 120 96
Landholding Government holding 5 4 3.55 0.641
Work as a wage 0 0
Agricultural extension, 2 1.6
Agriculture office, 3 2.4
Information Daily weather forecast 40 32
sources Relatives, neighbors, 26 20.8 245 0685
fnean, and pgrsonal 54 432
information
Facebook 65 52
WhatsApp 28 22.4
Communication Viber 5 4
Z\Qtt?nesliiﬁmmc Messenger 23 18.4
YouTube 2 1.6
Telegram 2 16
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2- Practices of vegetable growers to face climate impacts.
A-High and low temperatures

As shown in Table 3 about 60% of the farmers sometimes plant early
maturing varieties of vegetable crops to face climate change, more than fifty
percentage of the respondents planted varieties that are tolerant of high
temperatures, more than 85% of them planted the vegetable crops in a
greenhouse, and 76% of the farmers don’t use of organic and biofertilizers to
avoid freezing to fertilize their farms, about 77.6 % of the farmers didn’t use the
sprinkler and drip irrigation, it is an important indicator because the use of this
technique in irrigating crops makes the root zone always moist and able to
withstand high temperatures, also the results indicated that 79.2% of them
didn’t Introducing seeds adapted to the Iraqi environment. It is an important
indicator in light of the challenges of climatic changes that the agricultural sector
in general is exposed to, and the cultivation of vegetable crops in particular, due
to their high sensitivity to the rise and fall of temperatures.

Table 3: Practices used to reduce the effect of high and low temperatures

N Agricultural practices Always Sometime Don’t use
' g P Freg. | % Freg. % Freg. %
1 Planting early maturing varieties 24 19.2 75 60 26 20.8
Planting varieties that tolerant of
2 high temperatures 15 12 46 36.8 64 51.2
3 Planting at a greenhouse 107 85.6 11 8.8 7 5.6
4 Use of organic and biofertilizers to 10 8 20 16 95 76

avoid freezing
Using thick plastic covering or put

5 more than one layer 0 0.0 33 26.4 92 73.6
Using the sprinkler and drip

6 irrigation 4 3.2 24 19.2 97 77.6

7 :‘\g?rl:]mg a plant fence around the 17 136 9 79 18 144

8 ﬁr\:lc;id watering plants at peak 45 36 65 52 15 12
Cultivation the crop under fruit or

9 palm trees 12 9.6 84 67.2 29 23.2

10 Introducing seeds adapted to the 8 6.4 18 14.4 99 79.2

Iragi environment
11 Using soilless technology 7 5.6 8 6.4 110 88
Freq. =Frequency

B. Practices used to reduce the effect of drought on vegetable crops

Data in Table 4 revealed that more than 54% of the farmers planting of
low-water-requiring crops, nearly 50% of them sometimes watering at specific
times or when the plant needed it, only 25.6% of study sampling watering the
plants by suitable quantities, but 82.4% of farmers don’t watering their crops by
using drip or sprinkler system, and 80% of them don’t investing the
groundwater to reduce using a surface water in watering their farms, also no one
of the farmers in target area adopting the conservation agriculture technique,
about 81.6% respondents don’t have the available infrastructure, in regarding
the application of modern technology, finely only 19.2% of the farmers watering
their farm at the right times and the right amount.
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Table 4: Practices used to reduce the effect of drought on vegetable crops

N Agricultural i Always Sometime Don’t use
. gricultural practices Freq, Y3 Freq % Freq %%
g | Planting of low-water- 10 8 47 37.6 68 54.4
requiring crops
2 Watering at specific ti_mes or 14 11.2 62 196 49 392
when the plant needs it
Watering the plants in
3 suitable quantities 32 256 70 56 23 184
Irrigation of the crops by
4 using a drip or sprinkler 7 5.6 15 12 103 82.4
system
5 Planting windbreaks around 49 39.2 57 156 19 15.2
the farm
6 Using organic fertilizer 32 25.6 53 42.4 40 32
Avoid burning previous crop
7 | residues to reduce surface 22 17.6 70 56 33 26.4
water loss
Investing a groundwater to
8 reduce using of surface 7 5.6 18 14.4 100 80
water
9 Using the agri_cultural cycle 15 12 16 36.8 64 512
to keep the soil from stress
10 Adqpting the con_servation 0 0 0 0 125 100
agriculture technique
planting new and early
11 | ripening hybrids and 12 9.6 38 30.4 75 60
vegetable crops
Unavailable infrastructure,
12 regarding the application of 5 4 18 14.4 102 81.6
new technology
Reducing crop planting that
13 needs high water 10 8 31 24.8 86 68.8
consumption
Irrigation at the right times
14 and the right amount in each 24 19.2 57 45.6 44 35.2
irrigation

Freq. = Frequency

C. Practices used to reduce the effect of salinity on vegetable crops

According to Table 5 results, only 9.6% of the respondents always plant
salt-tolerant vegetable crops, around 79.2% of the farmers in the area study
don’t watering the crop by using the drip irrigation system, and more than 91%
of them also don’t plant their crops by using sprinkler Irrigation, only 8% of
them following the agricultural cycle, and 67.2% of the vegetable growers don’t
Making internal drains to remove the soil salt, but 72% of them always
exploiting and planting all agricultural lands to prevent desertification, about
78.4% of the respondents don’t planting crops whose roots reach to the
groundwater, at last only 5.6% of them always changing planting dates to suit

new weather conditions.
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Table 5: Practices used to reduce the effect of salinity on vegetable crops

N Agricultural practices Always Sometime Don’t use
' Freq. % Freq. % Freq. %

1 Planting of salt-tolerant vegetable 12 9.6 71 56.8 42 336
crops

2 Wgte_rmg the crop by using the 9 79 17 13.6 99 79.2
drip irrigation system

3 Pla'ntln_g crops by using sprinkler 5 16 9 79 114 91.2
Irrigation

4 Following the agricultural cycle 10 8 25 20 90 72

5 Maklr]g internal drains to remove 13 104 28 294 84 672
the soil salt

6 Avoid overwatering 15 12.0 54 43.2 56 44.8
Exploiting and cultivating all

7 agricultural lands to prevent 90 72 27 21.6 8 6.4
desertification

8 Following the agricultural cycle 12 9.6 32 25.6 81 64.8

9 Reducing chemical fertilizers 19 15.2 16 12.8 90 72

10 | Remove the top layer of soil 23 18.4 78 62.4 24 19.2

11 planting crops whose roots reach to 10 8 17 13.6 98 78.4
the groundwater

12 Changing plantmg_ c_iates to suit 7 56 39 312 79 63.2
new weather conditions

Freq. :Frequency

3- level of farmers’ perception of climate impacts on the sustainability
of vegetable crops.

Farmers’ perception level scores ranged from 20-48 against the possible
range of 0-36. The mean perception was 21.92 degrees with a standard deviation
of 13.0 respectively. Based on the perception level of the respondents were
classified into three categories "low perception™, "medium perception™ and
"high perception™. So distribution of the respondents according to their
perception of climate change effects on vegetable crop production scores is
shown in Table 6. The outcomes of this study showed that the majority (60.8%0)
of the farmers had a low perception of climate change, while (31.2%) of them
had a medium perception, and only (8%0) of respondents had a high perception.
According to the above, we can say that the farmers who have a low to medium
perception of climate change, however, (8%) of them still possess a high
perception of climate change effects on vegetable crop production, so to increase
farmers’ perception it is necessary to focus and study their social and economic
characteristics [20], because they play a role in farmers’ adoption such as
sharing in training courses, participation in mass organizations and
Communication with the following electronic extension..etc. [2].
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Table 6: Distribution farmers according to their level perception on climate change effects in
vegetable crops production

. Respondents
Categories Mean SD
Number %
Low perception (20-29) 76 60.8
Medium perception (30-39) 39 31.2
- - 21.92 13.0
High perception (40-49) 10 8
Total 125 100

4. The contribution of the socio-economic variables of the farmers to

their level perceptions

The contribution of the socioeconomic variables of the farmers to their
level of perception of climate change effects on vegetable crop production has
been viewed in Table 7. The results indicated that only three variables e.g. Study
years, mean farmers with more education have more perception level. Also, farm
size and Annual farmers’ income were found to have positive and significant
effects on farmers’ perceptions. These results is in agree with Taraba [20], who
viewed that there was a significant relationship between perception level and
personal characteristics, also these results supported by [12], also [5], and [23]
who showed in their studies that farmers’ perception influenced by the farm size
and farmers’ income farmers’ education level found to be effective parameters in
the level of farmers ‘perception.

Table 7: Multiple regression coefficients of the contributing socio-economic variables of the

farmers’ perception on climate change effects in vegetable crops production
Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.3302 0.109 0.090 0.16446
2 0.426° 0.181 0.146 0.15936
3 0.514° 0.264 0.215 0.15275

a. Predictors :(Constant). Study Years

b. Predictors :(Constant). Study years, Farm size

c. Predictors :(Constant). Study years, Farm size, Annual income
d. Dependent Variable: Level Perception

5. The Problems and obstacles faced the vegetable farmers

The important problem and obstacle revealed by respondents, as Table 8
shows were the lack of government support (94.4%0), its ranked first in the list of
problems and obstacles, this result was supported by Challob et al. [6]. Also a
lack of agricultural extension services problem (90.13%), so it's ranked as the
second problem. The high costs of agricultural inputs of the vegetable crops
(89.86%) also respondent the main problem, then failure to encourage farmers
to adapt to the IPM (89.07%) also can be considered as one of the important
obstacles are faced by the extension workers to explain the new technology.
Decreased financial revenues from selling vegetables (88.8%) were indicated as a
major problem facing the growers. Other problems and obstacles such as
difficulty accessing agricultural extension, the lack of a national program related
the climate change and the lack and poor highways reaching to the local markets
are founded with little effects among the respondents.
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Table 8: The Problems and obstacles are faced the vegetable growers

Impact degree . .
- - eighted Weight
N. Problems and obstacles High Medium |_ow mean percentile
Influence | influence |Jnfluence
1 Lack of government 107 15 3 283 94.4
support
g | Lackofagricultural 94 25 6 2.70 90.13
extension services
The high costs of
3 agricultural inputs for 95 22 8 2.696 89.86
the vegetable crops
Failure to encourage
4 farmers to adapt to the 97 15 13 2.67 89.07
IPM
Decreased financial
5 revenues from selling 89 30 6 2.66 88.8
vegetables
g | Shortage of organic and 01 24 10 2,648 88.27
biofertilizers
Difficulty in obtaining
7 loans and the high 82 35 8 2.59 86.4
interest rates
Weak infrastructure to
8 apply modern 81 26 18 2.50 83.47
technology
g | High prices of crops 75 37 13 2.50 83.33
hybrid
g | High costs of 80 25 20 2.48 82.67
agricultural labor
10 | Noeffective to public 65 48 12 2.42 80.8
organizations
11 The .Iack of marketing 70 36 19 240 80
services
1o | Difficulty access to 64 45 16 2.38 79.47
agricultural extension
Lack of a national
13 | program which related 70 32 23 2.38 79.2
at climate change
Lack and poor
14 | highways reaching to 36 78 11 2.20 73.3
the local markets
15 Lack of suitable large 26 89 10 513 70.93
areas

6- Participation in training courses related to the cultivation and
production of vegetable crops under the influence of climatic changes

The results of this study as shown in Table 9 indicated that (100%) of
farmers didn’t share in training course in all items of related to the cultivation

and production of vegetable crops under the influence of climatic changes.

Although of the training courses of farmers were aimed at building the
competencies and skills capabilities of the farmers in order to improve their
farm practices and productivity. So the impact of training in changing farmers*
livelihood has not been explored extensively so far, training for farmers has been
proven to yield variety of results. Therefore the perception level of the
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respondents were found low due to the farmers sharing in any training course in
impacts of climate change, confirms the importance of training can
contribute to enhancement of farmers‘ skills in farming works. Studies on
the effectiveness of training for farmers like the study of [16] on their study on
Bangladeshi small farmers concluded that building the capacity of farmers
through training is more valuable than the provision of financial support in
terms of raising production and income. Also, Tripp et al. [21] explained that not
all programmers meet success as most failures of programmers in developing
countries were attributed to the tendency of excessively concentrate on a
particular technology transfer rather than a broader spectrum of farmer
empowerment including knowledge dissemination. However, these gaps could be
overcome by carefully revising and designing the training to address the needs.
[24] It has been reported that some success stories were related to using non-
formal education and a learning-discovery approach, and filling in the gaps in
farmers' knowledge misconceptions [18] and [7].

Table 9: Participation in training courses related to the cultivation and production of vegetable
crops under the influence of climatic changes

Participation in Non. Participation
N Sharing in a training course in: training courses in training courses
N. % N. %
1 Practices used to reduce the effect of 0 0 125 100
high and low temperatures
2 Reduce the effect of drought on 0 0 125 100
vegetable crops
3 Practices used to reduce the effect of 0 0 125 100
salinity on vegetable crops
Total 0 0 125 100
Mean 0 0 125 100

6- Conclusions and Recommendation

The aim of this study was to measure perception farmers vegetables level
of impact climate change and the socio-economic variables that are associated
with the their level perception effects in sustainable vegetable crops production
in Wasit and Baghdad Provinces. The study’ outcomes suggested that vegetable
growers should increase their perception and knowledge of climate change on
the sustainability vegetable agricultural and in area study. Also, lack of extension
activities and services directed to vegetable farms by agricultural extension
departments in the study area. It is necessity to involve the vegetable growers in
training courses related to climate change and its impact on their vegetable
production. also they should be encouraged to participate them to mass
organizations in order to make relationships with other farmers and exchange
information and experiences between them. Investing in social media, especially
Facebook and WhatsApp, to disseminate relevant information and
recommendations to increase farmers’ perception in effects of climate change.
Therefore, still there have range to improve farmers’ perception scenario
through different ways and steps. study years, farm size, annual income of the
vegetable growers were very important in making high perception on climate
change effects in sustainable vegetable crops production. The outcomes of this
study concluded establishment of more government support, training courses
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received, communication with the following electronic extension agricultural and
participation in mass organizations with farmers related variables will increase
farmers’ perception on climate change effects. Also problems and obstacles had a
clear effects on the low level of perception of vegetable growers, e.g.
Government support, agricultural extension services, reduced costs of
agricultural inputs of the vegetable crops, encourage farmers to adapt the IPM,
Decreased financial revenues from selling vegetables, Difficulty in obtaining
loans and the high interest rates, Weak infrastructure to apply of modern
technology, High prices of crops hybrid...etc. Therefore government and the
extension workers should increase their supported and extension services
provided to the farmers, so more training, participation in mass organizations
and extension agricultural program meeting and demonstration should be
arranged in order to make more perception on climate change effects. All these
initiative probably will help the farmers in study area to get high perception
which sure encourage them to adaptation strategies to minimize harmful effects
of on climate change effects in sustainable vegetable crops production [7], in
addition the farmers need the government supporting to increase their adoption
of modern technologies, such as purchasing sprinkler or drip irrigation systems
conservation agriculture technology for increasing their perception and reduce
the problem of water scarcity and drought.

1-
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ABSTRACT

The objectives of the research are to identify the degree of extension
service quality and the crop farmers' satisfaction with it in Tal Afar District /
Nineveh Governorate, as well as to determine the correlation between the degree
of extension service quality and the crop farmers’ satisfaction with it and the
variable of farmers' readiness for change.

The research included (120) farmers who were randomly selected (17%o)
out of the total number of crop farmers (708) in Tal Afar district. A
guestionnaire form was used as a tool to collect data from the respondents to
achieve the research objectives. The questionnaire form consisted of (32) items
distributed into two aspects. The data was collected in October 2023. The SPSS
statistical program was used to present and analyze the results. The research
results showed that most (68.4%) of the farmers indicated that the extension
service quality is medium. Farmers also had medium satisfaction (70%) with the
extension service provided. There is also a strong and positive correlation
between the degree of quality and satisfaction of farmers with the extension
service provision and the readiness to change on the part of field crop farmers,
as the percentage of readiness to change reached 90.88%. The research
recommended the necessity of providing agricultural extension service to
farmers, especially its quality and satisfaction, because it significantly impacts
agricultural development, increasing production, and developing rural society. It
IS necessary to emphasize the readiness of farmers and what is appropriate to
their current situation in their practice of growing field crops, which has an
impact and is relevant in providing agricultural extension service, especially its

guality, satisfaction and adequate support.
Keywords: quality, extension service, field crops, Nineveh Governorate.
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INTRODUCTION

Agricultural and rural development is a strategy for developing the social
and economic life of rural residents, including increasing job opportunities,
raising the level of income, and providing food, housing, health, and education. It
is a strategy that works to overcome poverty and achieve a decent life for
residents of rural areas [6]. Thus, agricultural and rural development has
become a priority in the plans of countries seeking development. This is due to
the importance and position that the rural community takes place in
comprehensive sustainable development [5]. It has also received great attention
from specialists in the field of rural development because it plays a major role in
developing the national economy through exploitation and rational investment of
the human and natural resources and capabilities available in the countryside
[8]. Agricultural extension is one of the communication systems, and indeed the
most important change device that contributes to rural development processes

[5].

Extension services are the performance of a specific duty or work or
meeting a specific need for people, this term refers to the actual performance of a
specific work by the principles and foundations of agricultural extension as
educational work, and the performance of this work results in fulfilling one or
more of the extension requirements [2]. Also, the extension service is a group of
interconnected activities that aim to invest resources to obtain certain benefits
have a starting point and an endpoint, and seek to achieve certain goals [29]. The
extension services quality is the feature through which agricultural progress can
be measured, and some have adopted the concept of quality by focusing on the
product accordingly, Swailem [26] indicated that quality is a set of overall
properties and characteristics that the product or service carries and its
suitability to achieve needs and satisfaction, that is, to match its purpose. Tahoun
[28] defined it as the degree to which the product conforms to the technical
specifications required by the customer’s need. Swailem [27] mentioned, it is the
degree achieved by the organization in confirming a particular product to the
planned standard specifications, which expresses the suitability of the product
for use by the customer, who in turn evaluates the product in light of his
previous experiences.

Some specialists focused on the beneficiary of the extension service in
their definition of quality, EI-Shenawy [14] indicated that quality means meeting
the needs of the beneficiary and achieving his satisfaction. Quality is also defined
as, “the total sum of the characteristics of a good or service resulting from
marketing, engineering, manufacturing, and maintenance studies, or the
existence of a good or service that meets the expectations of the beneficiary [9].
Also, has been defined it as achieving the characteristics or standards, and the
suitability of the elements of the extension service provided through inputs,
processes, and outputs, and the basic needs of farmers and society for
appropriate and effective agricultural techniques in addressing them, and the
problems of their productive, economic, social, natural and environmental
agricultural activity - and achieving their satisfaction while preserving the
environment [11].

Quality in agricultural extension means creating a regulatory
environment in the extension organization that helps workers perform their
required work with a distinguished level of performance by the required
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specifications [18]. The extension service quality has been defined as superior
standards that create a sense of value that matches or exceeds the ideal
expectations of the target, as organizations seek high-quality services that satisfy
the expectations and needs of stakeholders and targets [22].

In the field of agricultural extension, the researchers define it as a vision
and observation through the eyes of the extension administration’s targets, who
are the employees working in agricultural extension and farmers, and working
collaboratively, while working to introduce continuous improvements to the
inputs, processes and outputs of the extension organization to achieve the
satisfaction of the needs of the targets. The elements of quality mentioned by
Najm [25] are the strategic vision for quality, continuous improvement, focus on
the target, obligating and empowering employees, and calibration. The success of
the extension process depends to a large extent on the competence and
experience of its workers. The role that agricultural extension workers play in
light of the activities and job tasks that they carry out makes them face many
problems and obstacles that vary in severity and range from ease to complexity
in the extension service provided by the extension system [12]. Al-Najjar et al. [7]
see the need to integrate and unify service quality standards and indicators for
evaluation by the targets, which are (reliability, responsiveness, trust and safety,
and tangibility).

Abdul Mahdi [1] reported that the respondents consider the importance
to the standards that should be met in the agricultural extension service provided
to them, and this confirms the adoption of their approval in the preparation of
future agricultural extension activities and programs as an expression of their
quality. Ganpat et al. study [15] revealed that there is modest satisfaction with
the extension service in the Organization of Eastern Caribbean States (OECYS),
as farmers were dissatisfied with several main areas and their reactions reflected
that. The results of the research also showed that farmer groups provide. The
opportunity to create alternative opinions to the guidance service, the
organization recommended taking measures to improve the image and level of
the extension service among farmers.

The researchers believe that the concept of quality in this study is an
evolution to include processes and functions and that it does not come from
space, but rather through the acquisition of various sciences like humanities,
nature, and statistics sciences...etc. Although there are many definitions of
guality, they have several things in common, including quality is viewed from
different points of view. Quality for managers means adherence to standards and
instructions, and for the beneficiary, quality means satisfying needs and
achieving satisfaction. Linking the definition of quality to inputs, processes, and
outputs. Quality is a management philosophy that means continuous
improvement. Quality means doing the right work in the right way from the first
glance. Quality strives to unify efforts and invest energies collectively different.

Field crops play an essential role in ensuring food security for human
beings. It is necessary to provide them with appropriate quality services to
develope field crops, which are defined as field crops, are every annual
herbaceous plant that is grown in the field in relatively large areas to obtain
fruits, seeds, or seeds from it. Roots, stems, or any other part of the plant are
used by humans for specific purposes (except for horticultural crops and
vegetable crops) [16]. EI-Desouki [19] defined it as any herbaceous plant that is
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cultivated on a large scale. What is meant by an herbaceous plant is that it is not
a tree or a shrub, although some field crops may deviate from this rule, such as
cotton, which is originally considered a shrub, it is treated like an herbaceous
plant during its cultivation.
The cultivation of any crop depends on the nature of the prevailing climate in the
area of its cultivation, despite the importance of natural and human factors. The
climate determines the quality of crops, their planting dates, stages of growth
and maturity, the composition of agricultural soil, and the diversity of water
resources. Thus it is a major factor in the success or failure of agriculture [3].
It can be said that the basic step that must be followed when achieving
food security at present and in the future is to expand the cultivation and
production of grain crops to provide a loaf of bread and fill the food gap.
Therefore, work must be done to increase the production of these crops, as some
grain crops such as wheat lead to a strategic role in the policies of some countries
that exert pressure on other importing countries that are not self-sufficient.
Likewise, the cultivation of grain crops has a relatively large economic return, as
it produces a large crop of grains with a small number of seeds, and a high yield
of these crops can be obtained with a little effort, service, and care [19].
Through the above and the researchers’ knowledge of the reality of the
study area about the extension services quality and their satisfaction with them
in the aspect of field crops, it became necessary to identify these urgent problems
in the research area. The idea of the study came to answer the following research
questions:
1-What is the degree of extension service quality in Tal Afar District/Nineveh
Governorate?

2-What is the degree of farmers’ crop satisfaction in Tal Afar District/Nineveh
Governorate?

3-What is the order of the two research fields in descending order according to
the percentage weight of each field?

4-1s there a significant correlation between the degree of the extension service
quality and farmers’ readiness to change in Tal Afar District/Nineveh
Governorate?

Objectives of Research

1- ldentifying the degree of extension service quality in Tal Afar
District/Nineveh Governorate.

2- ldentifying the degree of crop farmers’ satisfaction in Tal Afar
District/Nineveh Governorate.

3- ldentify dependent variables' aspects in descending order according to the
percentage weight of each aspect.

4- Determine the correlation between the degree of the extension service quality
and farmers' readiness to change in Tal Afar District/Nineveh Governorate.

Research Hypothesis

There is no correlation between the degree of the extension service quality
and the satisfaction of field crop growers with it in Tal Afar District/ Nineveh
Governorate and the variable of willingness to change on the part of the farmers.
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Methodology

The descriptive approach was used to achieve the research objectives by
studying the phenomenon and collecting data, which helps to describe the
phenomenon accurately to extract its implications and reach comprehensive
results [10].

Population and Sampling Procedure

All lists of crop farmers with their numbers were obtained from the district
agriculture office which was divided into two divisions, first one included (452)
farmers, while the second division included (256) farmers, thus the total number
of farmers was (708) farmers, according to the records of the district agricultural
office in Tal Afar district 2023. A 17% random sample was selected, bringing the
number of respondents who underwent research procedures to (120)
respondents.

Data Collection tool

The questionnaire was used in the procedures of this research, as the
guestionnaire is an appropriate tool for obtaining information, data, and facts,
and because it gives more objective data than other data collection methods to
achieve the research objectives [23]. Data were collected through the survey
method using a pre-tested and validated questionnaire included two parts, The
first part: contains the degree of extension service quality included (19) items
The second part: contains the degree of crop farmers’ satisfaction included (13)
items. Likert scale each item in a three-point was used to measure the degree of
extension service, The scale used was 3= very agree, 2= agree, 1= disagree. The
farmers’ readiness to change was measured by (10) items using a Likert scale of
three points also as mentioned above.

Validity test

Validity means measuring what is intended to be measured and does not
measure something else [23]. The validity of the scale means that the scale
measures what it is supposed to measure, i.e. the extent to which the scale
achieves the goal for which it was developed, and this is what is considered face
validity [21]. To verify the face validity and content validity, the questionnaire
was presented to (16) experts in the field of agricultural extension.

Reliability test

The preliminary test (Pre-test) was conducted on a group of field crop
growers in October 2023 on a random sample of (30) respondents from the
research community outside the sample in the Tal Afar district of Nineveh
Governorate. The value of the Cronbach’s alpha coefficient was 0.83, and the
validity coefficient was 0.91. The aim of conducting the initial test was to verify
the clarity of the paragraphs and questions, diagnose and address areas of
difficulty, and the time taken by the respondent to answer the paragraphs, as
consistency is considered part of honesty because the true test or scale is the one
that measures what it seeks to measure accurately and consistently [6].
Cronbach's alpha coefficient was used to indicate the scale’s reliability, and
Cronbach's alpha is one of the methods of reliability of scales [13].
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RESULTS AND DISCUSSION

1- Identify the degree of extension service quality in Tal Afar District/Nineveh
Governorate.

The results of the research showed that the lowest value in the aspect of
extension service quality was 19 degrees, and the highest value was 51 degrees,
with an average of 33.58 degrees with a standard deviation of 3.876. The
respondents were divided into three categories using the range law, the highest
percentage of the respondents was within the medium category, as shown in
Table 1.

Table 1:Distribution of respondents according to categories in the aspect of extension
services quality.

S | Categories of extension service Number | % The average degree of service
1 | Low (19-29) 25 20.8 27.00
2 | Medium (30-40) 82 68.4 33.89
3 | High (More than 40) 13 10.8 44.31
the total 120 %100 SD=13.76

Table 1 revealed that most (68.4%) of the respondents were in the
medium category, while the lowest (10.8%) of them were in the high category.
Therefore, the level of extension services quality is described as fair tends to
decline. The reason for this result may be due to extension services were not as
the farmers expected. Extension services may not deal with the agricultural
aspect that farmers wish to obtain extension information about it, or may not
have used the appropriate extension methods and tools for the respondents.

2- ldentifying the degree of farmers’ satisfaction with extension services in Tal
Afar District/Nineveh Governorate.

The results of the research showed that the lowest value in the aspect of
extension service level was 13 degrees and the highest value was 35 degrees, with
an average of 22.70 degrees with a standard deviation of 4.11. The respondents
were divided into three categories using the range law, and the highest
percentage of respondents was within the medium category, as shown in Table 2.

Table 2: Distribution of respondents according to categories of farmers’ satisfaction
with extension services

S Categories of extension service | Number % The average degree of service
1 | Low (13-19) 20 16.6 16.70
2 | Medium (20-26) 84 70.0 22.82
3 | High (more than 26) 16 13.4 29.56
the total 120 100 SD=4.11

Table 2 shows that most (70%) of the respondents were in the medium
category, while the lowest (13.4) category. Therefore, the level of extension
services is described as fair tends to decline. The reason for this result may be
due to the farmers’ satisfaction with extension services increases when those
services meet their cognitive and applied needs, it should be implemented at the
beginning of the wheat crop season, and it should use extension methods that are
understood by the respondents.

3- Arrange research aspects in descending order according to the percent weight.
The research results showed rapprochement percent weights for the research
aspects, as shown in Table 3.
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Table 3: Descending order of research fields according to percentage weight

S Fields Average | Maximum value The percent Rank
weight
1 Extension services quality 33.58 57 58.912 1
— - -
2 farmel_*s satlsitactlon with 2970 39 58205 2
extension services

Table 3 shows that the aspect of extension services quality ranked first.

4- The correlation between the extension service quality degree and farmers'
readiness for change in Tal Afar District / Nineveh Governorate.

The results showed that the lowest value of farmers’ readiness for change was 14
degrees and the largest value was 29 degrees, with a mean of 23.60 degrees and a
standard deviation of 3.46. The respondents were distributed into three
categories using the range law, and it appeared that most (62%) of respondents
were in the high category, as shown in Table 4.

Table 4: Distribution of respondents according to the categories of the readiness for
change variable

Readiness numbe The average
S X % extension service | rvalue | tvalue Sig.
categories r .
quality
1 Low (14-18) 17 14.2 79.35
2 Medium (19-23) 28 23.3 87.36 0.325** | 3.721 Sig.
3 High (24- 29) 75 62.5 90.88
The total 120 100 | **Significant at 0.01 probability level

To find the correlation between the extension service quality and farmers'
readiness for change, the Pearson correlation coefficient was used, which had a
value of 0.325, indicating a positive relationship between the two variables. To
test the significance of the relationship, a t-test was used, whose calculated value
was 3.721, which is higher than the tabular t value at the level of the probability
is 0.01, with a value of 2.358. This indicates the existence of a positive significant
correlation between the two variables at the probability level of 0.01. Thus, the
null hypothesis is rejected and the alternative hypothesis is accepted, which
states (there is a significant correlation between the two variables). This may
result from the extension services provided and activities such as extension
symposiums and workshops that were not at the required level.

Conclusions

1- It is concluded from the respondents’ responses that the degree of extension
service quality was at an average level of 68.4%. This result indicates that the
extension services quality and extension activities implemented in the study
area are unsuitable for farmers.

2- It can be concluded from the respondents’ responses that their level of
satisfaction with the extension service was at a fair level, 68.4%.

3- It is concluded that there is a correlation between the dependent variable, the
level of extension service quality, and the independent variable, the farmers’
readiness for change on the part of the farmers, which had a clear effect.
That is, the higher the level of extension service quality and farmers’
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satisfaction, the more there is a connection between the two variables, and
this has a major role in change and readiness for the respondents.

Recommendations

1-The necessity of providing agricultural extension services with high quality to
farmers, because it has a significant impact on agricultural development,
increasing production, and rural society development.

2-The need to strengthen farmers’ satisfaction with extension services provided
by providing improved information about seeds, pesticides, and chemical
fertilizers, as well as providing information about tools that are used to
protect field crops.

3- It is necessary to emphasize the extent of farmers’ readiness and what is
appropriate to their current situation in their practice of crop farmers,
which has an impact and is relevant in providing agricultural extension
service, especially its quality and satisfaction with it, through holding
symposiums and workshops on the role of field crops, as well as training
courses for farmers by the Agricultural Extension Office.

4- Encouraging and organizing farmer groups, and making them understand
group dynamics. At the same time, farmers need to be re-educated to
make them understand this new approach instead of the traditional
approach and strive to adopt it as the approach that will bring them a
better level of service in general. As well as determining the objectives of
priority extension activities and approaches to new programmers, and
training employees to enable them to provide farmers with up-to-date
information and keep pace with developments in modern technology.
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