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ABSTRACT

The experiment was carried out during the growing season (2023-2024) at a farmer's field in Baweiza / Telkif,
northwest of Mosul city, which is located within the Semi-Arid (36°27'17.8"N 43°04'51.9" E). Where the rain amount
reached 279 mm. The field soil was characterised as a Silt-Loamy soil texture. A Turkish modern disk grain drill was used
in the experiment (Skalak), which is manufactured specifically for conservation agriculture, for seeding wheat grains. The
experiment included three factors: the first was soil moisture with two high levels of 23% and an ideal moisture level of
17%; the second was three seeding speeds (8.3, 10.3 and 12 km/h); and the third was seeds coverage tool (with and without
press wheels), the experiment was established using a Randomized Complete Block Design (RCBD) under split-split plot
system, where the moisture factor occupied main plots, seeding speed was assigned to sub-plots, and sub-sub-plots were
used for seeds coverage tool. The Duncan multiple range test compared means at a 0.05 significance level. The following
traits were studied: Slippage percentage, soil adhesion strength, actual soil disturbance volume, and grain yield. The
important results are that the ideal soil moisture of 17% achieved significant improvements in all studied qualities
compared to high soil moisture of 23%. The results also indicated a significant effect at a speed of 12 km/h, where the
highest value of slippage, soil disturbance volume, grain yield, and the lowest soil adhesion strength were recorded. The
use of press wheels achieved a significant positive difference in soil adhesion strength, while not using press wheels led
to a significant improvement in the slippage percentage. The results showed that the triple interaction between moisture
content, seeding speed and seed pressure wheels did not significantly differ in the studied characteristics (slippage
percentage, actual soil disturbance volume, and grain yield). However, it was found that there was a significant effect in
reducing the value of adhesion force at ideal humidity with a speed of 12 km / h using seeds press wheels.
Keywords: soil moisture, covering mechanism, disc drill, speed.
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INTRODUCTION

High soil moisture can lead to soil erosion and the release of exudates from fungi and bacteria, which negatively affect seed
germination. Excessive water accumulation around the seeds can cause rotting and impair their ability to germinate. At the same
time, optimal moisture provides a suitable environment for germination by providing a sufficient amount of water for imbibition
without overhydrating the seeds [1]. High speed of seeding practices can affect a crop's ability to grow consistently, reduce the
final yield and cause poor seed coverage. These issues may ultimately result in germination problems [2]. It has been scientifically
proven that adding coverage type (press wheels) into modern grain drills leads to a successful seeding process if appropriate
conditions and factors are available in the field [3] [4] stated that the increase in the slippage rate occurs when the speed is
increased to 14 km / h, while [5] indicated that the speed of 8 km / h is appropriate in reducing the slippage value because when
increasing the speed, the slippage rate increases due to reduce the contact time between the soil and the tires. [6] indicated that
soil moisture above 17% results in the lowest slippage value compared to the soil moisture of 20% when using the sweep tine. [7]
indicated that there is an increase in soil adhesion strength by increasing the moisture content to a certain amount, and then it
decreases again. That high moisture content increases the working time and consumption of many parts of the disc grain drill and
can be reduced by adding special polymeric plastics on the discs and other parts to reduce the adhesion force [8]. [9] stated that
increasing moisture content above the ideal content leads to increased slippage in field work and thus reduces actual speed, which
leads to a decrease in practical productivity and finally a decrease in soil disturbance volume. [10] showed in their study of some
field factors that there is a clear, significant increase in grain yield when using press wheels compared to not using them. [11]
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revealed that the best or highest yield was recorded at 8 km / h, while the lowest yield was at 11 km / h. Recent use of disc grain
drills in conservation agriculture in the northern governorates has led to some emergence problems in their use, especially under
conditions of high soil moisture content, which may lead to blockages in seed feeding holes and fertilizer distribution. Moreover,
a lack of appropriate information about the types of seed grain drills and the benefits of press wheels. Thus, this study was
necessary to address these challenges.
Materials and Methods

The experiment was carried out during the growing season (2023-2024) at a farmer's field in the Bawaiza area of Nineveh
Governorate within the semi-arid area (36°27'17.8"N 43°04'51.9"E), and the land was not cultivated in the previous season. The
experiment soil texture was analyzed as a Silt-Loam soil texture, and the average rain amount during the season was 279 mm. A
tractor model Fiat 130 four-wheel drive was used in the processes (sowing and fertilization). The experiment was cultivated by a
modern disc grain drill specialized for conservation agriculture (SAKALAK), where the land is not plowed before planting, and
the seeding process is carried out directly (ZT system). The grain drill's type was disc; it had a working width of about 300 cm,
with a distance between the lines of 15 cm, and a total of 20 lines. Also, the grain drill had modern calibration equipment that
differed from traditional grain drills. The seeding rate was 100 kg/ha. The land was prepared by dividing it into two parts according
to moisture content (high moisture content and ideal moisture content). The experiment included three factors: the first was soil
moisture with two high levels (high at23% and ideal at 17%), the second factor was three seeding speeds (8.3, 10.3 and 12 km
/hour), and the third factor was the seeds coverage tool (with and without press wheels), the factorial experiment was established
by using a Randomized Complete Block Design (RCBD) under a split-split plot design [12]. To experiment, the main plots were
allocated to moisture content. Each main plot was divided into three subplots, which were allocated to seeding speed, and each
subplot was divided into sub-subplots, which were allocated to press wheels. The experimental unit area was (3x30) m?, while
the total area of the experiment was 3600 m2. After planning the experiment according to the prescribed design, the moisture
content was monitored by using a device for measuring soil moisture percentage. After laboratory and field calibration, using the
grain drill catalogue, the seeding was implemented.
Studied traits and measuring methods: -
Slippage percentage (%)

Slippage is defined as a discrepancy between the linear distance travelled and the circumferential distance covered by a fixed
number of tractor drive-wheel revolutions. Typically, the linear distance is less than the circumferential distance [13].

SP% = [(V; = ;,)/Ve] X 100 ... cc ccc cee cee e (1)

Where:
SP = slippage percentage (%)
Vt = Theoretical Speed (km/h)
Vp = actual Speed (km/h)
Soil adhesion strength (kn/m?)
After the treatment, the grain drill was lifted, and the adhered soil of each disc was removed, placed in a plastic bag, and then
weighed. Adhesion strength was calculated according to the equation below [14]. The strength of the adhesion was measured by
determining the weight of the dirt blocks attached to the disc blades and dividing this value by the total area of the disc

_ws

(2)
Where:
C = adhered soil strength on disc surface (kN/m?),
WS = soil weight on disc surface (kN)
A = disc area (m?)
Actual soil disturbance volume (mé/h)

The distributed soil volume by the grain drill discs depends on the implement's practical productivity and the actual seeding
depth. The soil disturbance volume can be calculated using the following equation [15].

S.V.D = EFC X DP x 100 ... ... we. e en...(3)

Where:
S.V.D = soil disturbance volume (m3/h)
EFC = actual productivity (ha/h)
DP = verified depth (m)
Yield kg/ha

The final stage of the experiment was yield calculation per hectare. After the growth of the ears was completed and it was
completely dry, random samples were collected from the experimental units using a wooden board. Four replicates were collected
using a sickle for all experimental units, threshed manually, weighed and converted to square meters, then adjusted to hectares.

Results and discussion
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Table (1) shows that there are significant differences between moisture levels in the slippage percentage, where high moisture
content, 23%, was recorded, the highest slippage rate of 22.188% compared to the ideal moisture content, 17%, which recorded
a slippage rate of 16.477%. By reducing moisture content and reaching the soil physical maturity stage, the slippage will decrease,
and planting can be delayed until the soil surface becomes ideal to achieve the best work efficiency by reducing the disc angle
during planting [16] [17]. The 8.3 km/h speed recorded the lowest significant percentage of slippage, 13.341%, compared to the
second and third speeds (19.558% and 25.100%) respectively. The reason behind that is increasing speed increases the slippage
rate due to the reduction of the contact time between the soil surface and the tires. This was mentioned by [18], and [19].
Without cover wheels, the lowest percentage of slippage was recorded, 18.038%, compared to cover wheels, which recorded
20.627%. This is due to the cover wheels' weight and the machine's high weight, which increases the slippage rate, as indicated
by [ 20]. The interaction between the moisture content rate of 23% and speeds of 10.3 and 12 km/h recorded the highest slippage
rate (25.585 and 26.616) %, respectively. Meanwhile, a speed of 8.3 km/h with a moisture content rate of 17% recorded the lowest
slippage of 12.316%, and no significant differences were observed between other interactions.

Table (1) Effect of soil moisture content, seeding speed and coverage type on slippage percentage %

Moisture Moisturex coverage type Seeding ) .o e
average seeding speed With press wheels Without press wheels speed
14.366 ¢ 15.533a 13.200 a 8.3
22.188 a 25.583 a 27.000 a 24,167 a 10.3 23%
26.616 a 27.367 a 25.867 a 12
12.316 ¢ 14.433 a 10.200 a 8.3
16.477 b 13.533 ¢ 14.500 a 12.567 a 10.3 17%
23.583b 24.933 a 22.233 a 12
. 23.300 a 21.077 a 23% Moisture x
seeding  speed
coverage
average tvpe
17.955a 15.00a 17% P
1334lc 14.983 a 11.700 a 8.3
seeding
19.558 b 20.750 a 18.366 a 10.3 speed
coverage
type
25.100 a 26.150 a 24.050 a 12
20.627 b 18.038 a coverage type average

The lowest value is the best
Soil adhesion strength (kN/m?):

Table (2) shows a clear significant increase in soil adhesion strength at high moisture content, 23%, which records 0.034
kn/m2, compared to the ideal moisture, 17%, which recorded 0.019 kn/m2. This shows that as the moisture content increases, the
adhesion strength on the machine working part surface increases, adhering with minimal due to wet soil particles. Thus, it forms
bonded layers between working parts and soil, as referenced by [4] [21]. The highest significant value of soil adhesion strength
was found for speed of 8.3 km/h, amounting to 0.031 kN/m? compared to the 10.3 and 12 k/h speeds (0.026, 0.023) kN/m?,
respectively. This is attributed to the high tractor velocity, which increases soil clods splashing from working surfaces more than
the slow speeds, thereby preventing water accumulation. This indicates that increasing speed decreases soil adhesion strength
[22]. Adhesion strength without covering wheels recorded the highest value, 0.029 kn/m2, compared to the use of covering wheels,
which recorded 0.024 kn/m?, as shown by [23]. Soil adhesion with grain drill parts may reduce seeding quality. Significant
differences were mentioned for the interaction between the studied factors according to the Duncan test. In cases where the speed
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of 8.3 km/h was applied, the highest soil adhesion strength occurred at 23% moisture content and without covering wheels,
recording the highest adhesion strength (0.045) kN/m2. The Interaction between ideal moisture, 12 km/h speed and covering
wheels recorded the lowest adhesion strength (0.014) kn/m?2. Ideal moisture content combined with high speed reduces soil
adhesion strength with grain drill parts, as mentioned by [24].

Table 2 Effect of soil moisture content, seeding speed and covering type on adhesion strength
characteristic (kN/m2)

Moisture Ms%ﬁttjlij;ex COVRIAg0 pe seeding Moisture
average speedg With press wheels  Without press wheels speed
0.04a 0.037 bc 0.045a 8.3
0.034 a 0.033b 0.025 def 0.041 ab 10.3 23%
0.029b 0.027 de 0.031dc 12
0.021c 0.021 efg 0.022 efg 8.3
0.019b 0.020c 0.019 efg 0.020 efg 10.3 17%
0.016¢c 0.014¢ 0.018 fg 12
seeding 0.030b 0.039a 23%  Moisture x
speed coverage
average 0.018 ¢ 0.020 ¢ 17% type
0.031 a 0.029 a 0.034a 8.3 .
seeding
0.026 ab 0.022a 0.030a 103 speed x
coverage
0.023b 0.021a 0.025a 12 type
0.024 b 0.029 a coverage type average

The lower value is the best
Soil disturbance volume (mé/h)

Table (3) shows that the high moisture content 23% recorded the lowest significant value of 652.54 m3/h compared to the ideal

moisture 17%, which recorded the highest value of 695.92 m3/h, as confirmed by [25]. The third speed, 12 km/h, recorded the
highest soil disturbance volume, reaching 742.14 m3/h, compared to the other speeds. Soil disturbance volume increases with
increasing tractor speed, because it is one of the productivity components for soil disturbance volume calculation, as pointed out
by [26]. The table also indicated no significant effects between press wheel levels. The interaction treatment between moisture
17% and seeding speed of 12 km/h recorded the highest raised soil volume of 779.81 m3/h, while the same soil moisture with the
first speed (8.3 km/h) achieved the lowest value of 572.05 m®/h. This aligns with [9], which states that increasing moisture content
can reduce process speed, and a slower speed decreases soil disturbance volume.
Interaction between the third speed, 12 km/h, and press wheels exceeded 760.03 m3/h, compared to other treatments, while the
first speed, 8.3 km/h, without press wheels, recorded the lowest soil disturbance volume, 555.75 m%h. The effect of seeding speed
was clear, more than the impact of the press wheel, with higher seeding speed increasing soil disturbance volume, as indicated by
[19].
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Table (3) Effect of soil moisture content, seeding speed and covering type on soil disturbance volume

m3/h
. Moisture x coverage type .
Moisture . - Seeding .
Seeding . Without press Moisture
average speed With press wheels wheels speed
587.23b 591.00 a 575.47a 8.3
652.54 b 669.92 a 631.07 a 708.77 a 10.3 23%
704.47 ab 711.07 a 697.87 a 12
572.05b 608.07 a 536.03 a 8.3
695.92 a 735.88a 713.97 a 757.89 a 10.3 17%
779.81a 809.00 a 750. 63 a 12
Seodin 644.38 a 660.70 a 23% Moisture x
g coverage
speed averag tvoe
710.34 a 681.49 a 17% yp
577.64 b 599.53 ¢ 555.75 ¢ 8.3 ]
seeding
speed x
702.90 a 672.52 b 733.28a 10.3 coverage
type
742.14 a 760.03 a 724.25 ab 12
677.36 a 671.09 a coverage type average

The lower value is the best
Grain yield (kg/ha):

Table (4) clearly shows high significant effects of moisture levels in grain yield, where high moisture levels (23% recorded
the lowest significant yield of 1920.55 kg/ha, compared to the ideal moisture level (17%, which recorded the highest yield of
2119.44 kg/ha. The reason is that high moisture content leads to seed rotting before germination, thereby reducing grain yield
[27].

The first speed, 8.3 km/h, recorded a lower yield of 1879.17 kg/ha compared to 10.3 and 12 km/h, while the second and third
speed levels had the same level of significance (2077.50, 2103.33) kg/ha, respectively. This indicates that grain yield can increase
with increasing speed, which is useful for determining the best speed for cultivation, as indicated by [5].

The table also indicated that there are significant effects of coverage type levels on grain yield, where without covering wheels,
grain yield recorded the lowest amount, 1991.67 kg/ha, compared to the use of covering wheels, which recorded 2048.33 kg/ha.
Yield amount increased when wheels have been used, and this is linked to the positive impact of plants/m? and improved grain
yield, as referred by [28].

High moisture content, 23% at 8.3 km/h speed, recorded the lowest yield 1798.33 kg/ha, while the second speed, 10.3 km/h with
17 % moisture content, achieved the highest yield 2236.67 kg/ha. This was better than the third speed, which recorded (2161.67)
kg/ha, which means that high speed may lead to a difference in seeding depth during cultivation, as supported by [29].
Interaction between speed and coverage type, the speed 8.3 km/h and without covering wheels recorded the lowest grain yield
1791.67 kg/ha, compared to the use of covering wheels, which recorded 1966.67 kg/ha. While the interaction between speed 12
km/h and without covering wheels recorded the highest significant grain yield, 2111.67 kg/ha, the use of covering wheels recorded
2095.00 kg/ha.
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Table (4) Effect of soil moisture content, seeding speed and coverage type on the total grain yield kg/ha
Moisturex coverage type

Moisture - - seeding .
average sgggérég With press wheels Wltcvﬁtéglr;ress speed Moisture
1798.33d 1756.67 a 1740.00 a 8.3
1920.55 b 191833 ¢ 1910.00 a 1926.67 a 10.3 23%
2045.00 bc 2066.67 a 2023.33 a 12
1960.00 ¢ a2076.67 1843.33 a 8.3
2119.44 a 2236.67 a 2256.67 a 2216.67 a 10.3 17%
2161.67 a 2123.33 a 2200.00 a 12
. 1944.44 a 1896.67a 23% .
seeding Moisture x
speed coverage
average 215222 a 2086.67 a 17% type
1879.17 b 1966.67 b 1791.67 ¢ 8.3
seeding
speed x
2077.50 a 2083.33 a 2071.67 a 10.3 coverage
type
2103.33 a 2095.00 a 2111.67 a 12
2048.33 a 1991.67 b coverage type average

The higher value is the best

Conclusion

From the above, optimal soil moisture (17%) and moderate seeding speeds (10—12 km/h) maximised grain yield (up to 2236.67
kg/ha) and operational efficiency while minimising slippage (16.477%) and soil adhesion (0.019 kN/m?2). Press wheels enhanced
yield but required careful calibration to offset slippage risks. Integrated management of moisture, speed, and machinery design is
critical for sustainable conservation agriculture in semi-arid regions. Future innovations in material coatings and precision
calibration are recommended to address adhesion challenges and refine seeding depth consistency.
References:

[1]. - Chawala, K., & Kahlon, M. S. (2018). Effect of land management practices on soil moisture storage characteristics.
Journal of Applied and Natural Science, 10(1), 386-392.

[2]. - Baker, C. J., & Saxton, K. E. (2015). Conservation tillage: The role of cover wheels in improving seedling establishment.
Agronomy Journal, 107(3), 983-991.

[3]. Jasa, B. J. (2011). Planting equipment for no-till. Proceedings of the 2011 virginia no-tillage alliance conference.
Rokingham county fairgrounds harrisonburg, virginia.

[4]. Al-Qaadi, Khalid Ali Salem, Abdul Sattar Asmir Jassim Al-Rajbo, Al-Kamil Hamad Mohammed Tola (2019) Cultivation
by disc grain drill in no-till farming systems — a review of technical and field matters, Micro Research Chair, King Saud
University, Saudi Arabia, King Saud University Press.

[5]. — Younis, A. F., Tahir, H. T., & Kareem, T. H. (2020). A cleaning device to improve the seeding performance of a zero-
tillage seeder. Int. J. Agricult. Stat. Sci. Vol, 16(1), 2020.

[6]. - Al-Ahmad, S. F. H., Luhaib, A. A. A., Al-Jarrah, M. A. N. (2022), Effect of moisture content and Tractor traffic on
power requirements and some physical properties of soil. Kirkuk University Journal For Agricultural Sciences (KUJAS),
13(4).

16



[71.
[8].
[9].

[10].

[11].
[12].

[13].

[14].
[15].

[16].

[17].

[18].

[19].

[20].
[21].
[22].

[23].

[24].

[25].

[26].

[27].
[28].

[29].

- Manuwa, S. I. and O. C. Ademosun, (2007). Draught and soil disturbance of model tillage tines under varying soil

parameters. Agricultural engineering international: the CIGR e journal.

- Iskenderov, R., Lebedev, A., Lebedev, P., & Zaharin, A. (2020). Improvement of operability of double-disc coulters of

grain seeders with UHMWPE coating on soils of various moisture. In LLU Conference Sytem (LLUCS) (pp. 22-27).

- Sheikh Ali, Dhanoon Younis Jasin Ali (2018). Additional weights effect on tractor (M.F.285S) on some mechanical
qualities under different humidity conditions using mouldboard plough. Master's Thesis, College of Agriculture and
Forestry, University of Mosul.

- Alhamadany, N. J. M., & Alrijabo, A. A. J. (2020). Influence of press wheels, row spacings and sowing rates and yield
and its components of wheat crop (Triticum aestivum L.) cultivated by zero tillage method in glyukhan district.
Mesopotamia Journal of Agriculture,48(3), 86-98.

- Tahir, H. T. (2020). Evaluation and Comparative study of row cleaner modification through improving performance of
the no-till planter and wheat production. Plant Archive, 20, 159-163.

- Daoud, Khalid Muhammad and Zaki Abdul Elias (1990) Statistical Methods for Agricultural Research, Ministry of
Higher Education and Scientific Research, University of Mosul, Directorate of Dar Al-Kutub for Printing and Publishing.
- Mashrigi, Samir Abdullah Ali (2000). Three-point hitch development and their impact on the performance of linked
tractors with mouldboard plough, soil physical characteristics and wheat yield. PhD thesis, Agricultural Machinery
Department, College of Agriculture and Forestry, University of Mosul.

- Al-Suhaibani, A. M., & Wehbe, A. N. (1985). Principles Of Agricultural Machinery. King Saud University, Kingdom
Of Saudi Arabia.

- Bukhari SM.A.Bhutto: J.M.Baloch A.B.Bhutto and N.Mmirain (1988). Performance of selected tillage implements.
JAMA. 19(4):9-14

- Talabani, Jinan Hikmat (2002). Interaction effect between soil moisture, tillage depths and tractor speed on productivity
and some physical soil characteristics using triple disc plow - Master Thesis, Agricultural Machinery Department,
College of Agriculture - University of Baghdad.

- Desbiolles, J. (2009). Using disc grain drills in wet and sticky soils-Groundbreaker special issue 50 (Feb 2009)-.
Australian Ag-Contractor and Large Scale Farmers, 6-7.

- Mohammad, Musab Abdul Wahid, Saad Abdul-Jabbar Al-Rajbo and Mahmoud Hassan Rafiq (2011), Evaluation of
grain drill performance (Gaspardo -250Sc) at ground speeds and different seed quantities in chickpea production (Cicer
arietinum L.) Agricultural Machinery Department / College of Agriculture and Forestry / University of Mosul, Journal
of Rafidin Agriculture, Volume (39), Issue (1), 2011.

- Hassan, Khairia Abed Qaddo (2018) The effect of weapon shape and ground velocity of no-till grain drill on some
mechanical characteristics and wheat yield using triflane pesticide, Master Thesis, College of Agriculture and Forestry,
University of Mosul.

[20] - Rainbow, R. W. and Dare, M. W. (1997). Summary of nitrogen and phosphorus fertilizer placement research
1993-1995 in farming systems developments in Research, 79(3), 239-264.

- Al Nuaimi, B., & Al Rijabo S. (2020). STUDY OF SOME FIELD INDICATORS FOR THE CHISEL PLOW BY
USING LOCALLY SHARES. Mesopotamia Journal of Agriculture, 48(3), 30-0.

Rajab, Adel Ahmed Abdullah, (2005), Development of the locally manufactured excavator, thesis PhD, Faculty of
Agriculture and Forests, University of Mosu

Vermeulen G D; Klooster J J; Sprong M C; Verwijs B R (1997). Effect of straight and spiral sugar beet extraction paths
and lift acceleration on soil tare and relative soil adherence.. Netherlands Journal of Agricultural Science, 45(1), 163-
169.

- Harris, H. D. and Bakker, D. M. (1994). A soil stress transducer for measuring in situ soil stresses. Soil and tillage res,
29 (4): 35-48.

Al-Alabiedi, K. S. A., Nassar, M. J. M., & Abdullabbar, E. A. (2016). Evaluation the performance of developed
moldboard plow and it's effect on some performance indicators of the machinery unit. The Iragi Journal of Agricultural
Sciences, 47(6), 1514-1519.

Al-Hadithi, Saba Abdel Aziz and Abdel Rahman Ayoub Al-Sabbagh (2012), The effect of plow type on some technical
indicators and some physical soil characteristics under different velocity levels. Iragi Journal of Soil Sciences, Volume
(12), Issue 1.

- Asoodar, M. A., Bakhshandeh, A. M., Afraseabi, H., & Shafeinia, A. (2006). Effects of press wheel weight and soil
moisture at sowing on grain yield. Journal of Agronomy, 5(2), 278-283

Chen, Y., Tessier, S., & Irvine, B. (2004). Grain drill and crop performances as affected by different grain drill
configurations for no-till seeding. Soil and Tillage Research, 77(2), 147-155.

- Al-Obaidi, Faiz Fawzi Majeed (2005), Study the effect of interaction between depths and seedling speed on wheat yield
by using two different grain drills in the central region of Iraq, Master's Thesis, College of Agriculture, University of
Baghdad.

17



ARl I3y £ g dg i sk die 500 AiSual) ciliual) (darg Al )2

2ga el 18w 1 g usad) G Gllaad ] 4
4 gua Jff jbad) s S dalsl Jtaa/ e lise

e sl Ll Lol Y YL g GilSall pusd 5 il il
oo sall dealas e ) ) ) YT g ST A 6 o pai SLissf?
o sl ool o sy Dol el )l G gns S a?
siide) ) jd et
Ladl|
O i il edam pall Apae e Jladd Al (Sl /5 3 gay Allaiay (el jall s 3al 3(2024-2023) ool sall G & el cudis
Apaal) dpa ,all 53001 4 el (& Casadinl Ay pe A e Aty Jial) 4 55 G el ale (279) Jlae¥) S rdy S ¢ Glae¥) A pasas 4l (Gl
L skl A I3 daladl el s G005 2 yadl) el Ly Alaiall J gmna de) ) a3 Capa idadlal) de ) 3 Lapad dxiadll dLiidl A€ 5 (SAKALAK)
A Gl Jalall 5 ¢ delof oS (12510.3 8.3 ) LIl dulaal g s 0 g AN Jaladl 5 ¢ 9517 Janas Al o gha ) (S 5 %23 Jamas J5Y) 100 sinnay
L B Za ) e el &l o s a5 al L 5 i (Leladiul pay Jaral) Cblae aladiul ) Jakally ddadl)
Alee g el A gl 2155 sha )l (5 simall g ) ) MY Crmnad S AR all A S5 5l ) ) A8 )k caessiiud (RCBD)
Jdial (5 sine die (gaall aaeid) (K 48 Hlay AU s gia &yl 5 ¢(led g5 Jariall Sdlae 3 ) Aabasil) AUV 4508l Canti ) o Y1 I
((Sa/paS Gl Juala U3 25l adl) 5B s Za/sisn LS & il Glaill 358 % BY V) A ) AsY) Clieal) 450 cuai s (0.05)
12 de jull vie (5 gimall il S i) o )Li) WS 9623 Aladl &y sha 1 e Al A 5yl clbiall ppand (5 sina (3585 % 17 &alliall &y 5o ) i
Lo Tygine 188 Zdasl) clae o) (a5 A 5l Glacill 558 Bl 5 e soall Juala 5 ¢ ) 2 5il) a5 3V 53 b e o) il s e LfS
&850 Jaaldl 8k 5 Adanill @lae 55 (Al ) S5 Y 3V A B (5 sina (pmand ) ool Apdarll Clae aladind axe ol cpa A Bl 558
s sinall Gy SN Jalal o il < jedal LS Ay il sl 558 JL U sina clgdipny ol Jarall Cillae aladiial ae 3l & ok yl) < i AN e
Ssa s O O (A (@l duala g Ul 4 jall aaa ¢ BY 351 Al A5 paall liiall 84 sine Gl 8 e sy ol Aplardll 4015 51l g pasy (2 sha M)
bl Clae aladiuly deluf oS 12 4o sudl o Ul 4y 5ha j)) die GLailV) 58 Lo Ll A (5 sina il

e pudl ¢ Agea il 5,300 Akl A0 ¢ Al 4y sl Apaliiall L))

18



