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A two-row upland seeder for cabbage was designed, developed, and tested to improve sowing efficiency and crop establishment in
small-scale farming. It featured precision seeding and was evaluated with and without press wheels. Seed delivery rates decreased
as ground speed increased, with the highest rate of 0.267 kg-ha™ achieved at 0.6 m-s™; faster speeds lowered accuracy. Slippage
tests at 10 RPM showed stable traction with an average slippage of 3.92%. Field trials revealed that press wheels significantly
enhanced seeding performance, providing more consistent sowing depths (mean 6.6 mm), higher germination rates (61%), and
fewer missing hills than without press wheels. Statistical analysis (ANOVA, Tukey’s HSD) confirmed that press wheels had significant
effects on sowing depth, germination rate, and seedling count (p <0.05). Despite some issues like seed clogging and hopper
damage, the seeder was user-friendly and effective. The study highlights the need for optimal speeds and press wheels to improve

planting precision and crop establishment.
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Mauritius faces growing climate challenges, positioning
sustainable agriculture as a national priority. Although
agriculture contributes only 4.6% to GDP, it supports
over 30,900 jobs and generates USD 71.94 million in
exports (Guerrero et al., 2022). Advancing sustainability
enhances resilience, food security, and long-term economic
development (FAO, 2021). Most local farmers sow small
vegetable seeds manually, with 55% farming less than one
acre and 30% on one-to-two-acre plots (Ramphul etal., 2016;
Betchoo, 2015). For these smallholders, affordable and low-
cost mechanisation is most appropriate (Sims and Kienzle,
2016). However, adoption is hindered by factors such as
imperfect information, risk, and inadequate infrastructure
(Gadekar et al.,, 2016). Precision agriculture offers efficient
resource use and waste reduction (Zhang et al., 2002).
To encourage innovation, the Ministry of Agro-Industry
and Food Security of Mauritius provides advisory services,
equipment access, and field demonstrations to promote
technology adoption (Idemudia et al., 2022; Kienzle et al.,
2013).These efforts help bridge the gap between innovation
and on-field adoption. They form part of a wider strategy
to accelerate technology transfer and integrate modern
practices into daily farming (Rodrigues, 2002; Joyce and
Cartwright, 2020). Over USD 1.09 million has been allocated
to climate-resilient agricultural projects, including the Belle
Mare Climate-Smart Agriculture Village, which targets
food security and poverty alleviation (Agromoris, 2024).
Collaborative efforts between the government and private
sector have improved self-sufficiency in leafy vegetables
(Dudin et al., 2019), supported by incentives, input access,

and training (ljaz et al., 2019; Jayne et al., 2018; Obayelu et
al.,, 2021; Benin et al., 2015). Within this context, this study
aims to design a simple, integrated, low-cost, two-row
power tiller-mounted seeder for cabbage, optimised for
small to medium-scale farms (Olorunnisola, 2021; Singh and
Kanna, 2021; Nag et al., 2020).

Material and Methods

The cabbage seeder prototype was tested for seed spacing,
depth, and consistency; field performance with press wheels
for seed-to-soil contact and emergence; and assembly
strength and usability (Parish, 2005).

Design of seeder

Design parameters for cabbage seeder

The targeted seeder includes essential components for
accurate seed placement: a drive wheel transmits power
through a shared shaft on a robust frame, and a floating hitch
links it to the tractor (Wang and Zhang, 2019). A major design
challenge in the sowing unit is the selection of parameters
that allow for safe and efficient turning at the headland
(Findura et al., 2024). Seeds move from the hopper through
a metering roller into a furrow opened by a trenching
tool, then are covered and pressed by a wheel to promote
germination. Table 1 lists the initial design assumptions.
The average seed delivery rate was 0.1673 kg-ha™
(SD = 0.0669 kg-ha™), with the highest (0.267 kg-ha™) at
0.6 m-s”, the optimal speed to minimise seed loss. Ground
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Table 1 Design parameters for cabbage seeder
No. Parameters Assumed values
1 seed variety (cabbage) Kagayaki-Kanran
2 average diameter (cabbage seeds being round) 1.8t0 2 mm
3 hill distance 40 cm
4 row spacing 60 cm
5 sowing depth 5to7 mm
6 weight of 100 seeds 0459
7 diameter of metering roller 60 mm
8 number of holes to be bored on roller 2 units
recommended sowing rate (seeds-10a) 4000 seeds per 1000 m?
? in kg-ha™ (calculation) 4000 seeds x (10,000 m*/1000 m?) (0.45 g/100 seeds) = 0.18 kg-ha
actual sowing rate for above hill distance and row
spacing
10 row spacing (m) x hill distance (m) x 10,000 m? 0.6 X 0.4 X 10,000 = 41,667 seeds
in kg-ha™ (calculation) 100 x 0.45 x 41,667 = 0.187 kg-ha

wheel slippage averaged 3.92%, indicating good traction.
The seeder, built from accessible materials, is suitable for
small-scale farmers and adaptable to other crops. Shallower
sowing improved germination, while deeper sowing
reduced emergence. Press wheels improved seed-to-soil
contact and sowing depth uniformity but had no effect on
seed count or spacing, highlighting their role in enhancing
seeding precision.

M

len

Equation (1) relates the drive wheel diameter (d),
hill distance (H = 40 cm), and number of holes on the

d
metering roller (n = 2). Substituting into :%=40, gives:

d= (402) =25.5cm.
T

Construction and assembly of seeder components

Steel plates were added to the drive wheel for better
traction and spacing. The frame, built from four bolted angle
irons, supported the hopper, roller, and other components.
A 16 mm x 850 mm shaft held the metering rollers and

(B)

1 - linkage, 2 - floating lever, 3 - hopper, 4 - drive wheel,
0 5 - recangular frame, 6 —drive wheel, 7 - spring-loaded covering
o %—Em, $ { device, 8 - common shaft, 9 - furrow opener, 10 - shaft bush
(A) 200
Fig. 1 (A) Seeder assembly drawing (scale 1: 7); (B) Three-dimensional view of the seeder




Table 2 Component specifications of the seeder

Components Dimensions (mm) Material Quantity
L w H T w

1 drive wheel - 30 - 3 250 mild steel (MS) sheet 2
1.1 wheel lugs 50 30 - 13 - MS sheet 24
1.2 wheel spokes 100 - - - 13 MS rod 8
1.3 wheel bushes - 30 - - 30 MS rod 2
2 frame 455 80 - 3 - MS rod 10
3 common shaft 850 - - - 16 MS rod 1
4 floating lever 160 20 - - - angle iron bar 1
5 linkage 700 25 - - 2.5 MS box section 1
5.1 adjustable part of linkage 230 75 - 6 - MS sheet 1
6 hopper 70 60 100 0.8 - MS sheet
7 hopper bottom 20 20 50 - - MS sheet 2
8 furrow opener 250 60 - 2 - box section MS bar 4
9 covering device 150 100 - 2 - MS sheet
10 press wheel 150 - - 1.5 150 MS sheet 2
10.1 wheel spokes 65 - - - 8 MS rod 16
10.2 wheel bushes 200 - - - 12 MS pipe 2
10.3 wheel scraper 360 22 - 3 - MS sheet 2
11 metering roller 45 - - - 60 PvC 2
12 lock plate for floating lever 150 60 - 1.8 - MS sheet 2
13 bushes for common shaft 12 - - - 30 MS rod 4

Overall dimensions of seeder (length x width x height = 800 x 853 x 400 mm)

L —length; W — width; H - height; T - thickness; D - diameter

drive wheels. At the front, a 2 mm steel furrow opener
and spring-loaded coverer guided seed placement. Seeds
passed through a PVC tube into the furrow. Press wheels
(150 mm diameter and width), with scrapers and a floating
link, ensured firm soil contact. A floating hitch maintained
uniform depth and vertical movement (up to 25cm).
The hopper, with a curved base, contained a durable PVC
metering roller. Table 2 and Fig. 1 provide technical and
visual details.

Laboratory test

A laboratory test evaluated the metering mechanism,
seed calibration (Fig. 2), and optimal power tiller speed.
Calibration followed the Japanese National Test Code.

Shaft speeds from 0.5 to 1.2 m-s"' were tested to assess
performance under varying conditions. The shaft’s rotational
speed (n, in RPM) was calculated using the following
equation:

60V
n=——-
b

where: V- speed of shaft, m-s™

Seed delivery rate:
_10L

9= 6ovR

where: L - seeds discharged in one minute; R - row

distance (m) (R=0.6 m)

Field test

Field experiments were conducted on dry Tsukuba volcanic
ash soil without pre-irrigation or moisture control, reflecting
typical small-scale farming conditions, though potentially
affecting germination. Prior to testing, power tiller slippage
with the cabbage seeder was measured on concrete and
field surfaces using an 8 x 8 m plot. Six rows were sown with
press wheels and seven without, under similar conditions.

Fig.2 Laboratory calibration test of the seeder




Fig.3 Assembly drawing of the cabbage seeder, featuring a PVC metering roller for seed dispensing
A - two holes drilled as shown in part A; B - roller fixed on shaft by 2 lock screws, diameter 6 mm
1 - mild steel plates, 1 mm thickness (bolted to frame); 2 — 25 x 25 mm steel box section, approx. height 50 mm ; 3 - fixing plate; 4 - plastic

bristles, diameter 0.13 mm; 5 — sponge (glued to box section); 6 —

thickness 5 mm (glued to bottom part of 6)

Data collection ended two weeks after sowing due to
logistical limits. Slippage (%) was calculated as:

slippage (%) = b ZLZ (100) (4)

1

L, - theoretical distance travelled; L, - actual
distance travelled.

where:

Zolotukhinetal.(2025) analysed field tests of adrill seeder
equipped with a seed metering control unit. Their results
indicate that the seeder meets agrotechnical performance
standards. It offers smooth adjustment capabilities, time
savings, and supports variable-rate seeding for precision
agriculture applications.

Figure 3 shows the seeder assembly and the detailed
PVC metering roller schematic.

Figure 4 shows a two-row cabbage seeder mounted on a walk-
behindtractor.Itfeaturestwoidentical seeding units,each with
a hopper, metering mechanism, furrow opener, seed tube,
and press wheel to ensure uniform spacing, planting depth,
and good seed-to-soil contact. Speed delivery tests showed
that operating speed significantly affects seed distribution.
At 45RPM, the delivery rate was 0.26 kg-ha™, dropping to
0.07 kg-ha™ at 95 RPM. The average rate was 0.1673 kg-ha™
(SD = 0.0669), ranging from 0.0690 to 0.2670 kg-ha™. The
optimal rate (0.267 kg-ha™") occurred at 0.6 m-s' and was
chosen for field trials to reduce seed loss. As noted by Zhong
et al. (2024) and Reddy et al. (2012), gravity-fed rollers require
sufficient dwell time in the pick-up zone, which decreases at

aluminium plate 10 x 40 mm, thickness 1 mm; 7 — sponge 15 x 45 mm,

Fig. 4 Two-row direct seeder for cabbage cultivation

higher speeds, leading to under-delivery. Pareek et al. (2025)
also reported poor seed spacing in traditional planters due
to ground wheel skidding and vibration. A slightly lower rate
(0.202 kg-ha™) at 0.7 ms” confirmed better accuracy at lower
speeds, supported by the roller’s dual inclined-hole design.
The optimal speed was achieved using a Kubota T30 tiller in
the 3 gear at low throttle.

Traction tests at 10 RPM (Fig. 5) showed 3.92% average
slippage, confirming reliable traction and seed placement
in field conditions. Traction was evaluated by measuring
slippage at 10 RPM ground wheel speed. Slippage was
calculated by comparing travel distances on concrete
(9.384 m) and field soil (9.016 m) across five trials. Slippage
ranged from 3.73% to 4.25%, averaging 3.92%, indicating
reliable traction and accurate seed spacing under field
conditions.

Table 3 Tukey’s HSD test results for pairwise comparisons of slippage data
Source SS df MS F Prob >F
Groups 93.6189 2 46.8094 2885.9 7.9763e-17
Error 0.1946 12 0.0162
Total 93.8135 14

HSD - honestly significant difference; SS — sum of squares; dF — degrees of freedom; MS — mean square; F - Fisher statistic




_ Table 3 shows ANOVA results
g 03 comparing distances and slippage, with
Loazs, a highly significant F-value of 2885.9
i 02! and p-value of 7.98 x 10", confirming
B il that surface conditions significantly
= o affect machine performance.
% .l . Table 4 summarises pairwise
@ D'D%E 06 07 08 08 1 11 12 analyses, revealing Signiﬁcant
Working Speed (ms™") differences between distances
- = on concrete (L;) and field (L)) (p =
Boss 0.0017), as well as between both L,
]:joz__ and slippage, and L, and slippage
% (p <0.0001). These findings confirm
s that surface conditions significantly
a o1 impact travel distance, traction, and
B 005 - : . J machine mobility.
o 40 50 B0 70 80 a0 100 h h h d fﬁ .
(A) Ground-Wheel RPM The machine showed efficient
traction with an average slippage
: T 0 ‘(Concrete) of 3.92%, well below the 5% limit
AL L2 (Field) recommended by RNAM (1991). Steel
 — —Slippage (%) lugs on the drive wheels enhanced
traction, and no slippage on concrete
confirmed its reliability as a baseline.
The cabbage seeder with press wheels
E (Fig. 6) maintained a consistent sowing
% depth of 6.6 mm and an average
z germination rate of 61% (Table 5). Row
4 had the highest germination (85%),
while Row 2, sown deeper at 8.3 mm,
had the lowest (30%), demonstrating
the effect of sowing depth on
emergence. Despite some mechanical
‘ n L T | L L n issues like seed lodging and tube
(B) Test Number misalignment, the seeder was user-
friendly and suitable for small-scale
Fig.5 (A) Seed delivery rate as a function of working speed and ground-wheel RPM;  farming. Similar problems noted by
(B) Comparison of travelling distances and slippage rate for the ground wheel  younis et al. (2020) could be addressed
at 10 RPM
Table 4 Tukey’s HSD test results for pairwise comparisons of slippage data
Group 1 Group 2 Difference Lower limit Upper limit p-value
1(L1) 2(L2) 0.1531 0.3680 0.5829 0.0017
1(L1) 3 (slippage) 5.2591 5.4740 5.6889 0.0000
2(L2) 3 (slippage) 4.8911 5.1060 5.3209 0.0000
HSD - honestly significant difference
Table 5 Field test results (with press wheels)
Row number Number of Number of Germination Sowing depth Hill distance Plant height
germinated seeds missing hills (%) (mm) (cm) (mm)
1 14 6 70 6.3 48.1 51.0
2 6 14 30 8.3 48.2 42.0
3 12 8 60 53 48.3 41.0
4 17 3 85 6.0 444 444
5 13 7 65 6.7 46.4 42.2
6 1 9 55 7.0 48.6 44.2
Average 12.0 8.0 61.0 6.6 47.3 441
SD 3.34 3.34 16.69 0.93 1.49 3.30
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Fig.7 Comparison of seeder performance with and without
press wheels

by adding hopper vibrators or improving the seed drop
guide.

Field tests showed that press wheels (Fig. 7) enhanced
seeder performance, achieving 61% germination and
a consistent sowing depth of 6.6 mm, which improved
early growth. Without press wheels (Table 6), germination
dropped to 56%, sowing depth rose to 12.1 mm, and plant

Field test comparison with and without press wheels installed

height decreased, underscoring their importance for small-
scale farming. De Mello Prado et al. (2001) reported that
increased soil compaction led to higher seedling emergence
rates, with a press wheel load of 147.10 N producing greater
vigour than sowing without compaction.

ANOVA results (Table 7) indicate sowing depth is
significantly influenced by experimental conditions (p =
1.5-107). However, germination rate, missing hills, and plant
height showed no significant differences (p >0.05). This
highlights the critical role of sowing depth calibration, while
other factors like hill spacing and growth are less affected.

Tukey’s post hoc test revealed significant differences
between treatments with and without press wheels in
germination rate (p = 0.032), sowing depth (p = 0.015),
and number of germinated seeds (p = 0.024) (Table 8). No
significant differences were found in hill distance (p = 0.432)
or plant height (p = 0.080). Press wheels enhanced seeder
performance by improving germination, reducing missing
hills, and ensuring shallower sowing depths.

ANOVA results in Table 9 show significant differences
(p <0.05) among treatments for all variables: germinated
seeds (p = 0.024), missing hills (p = 0.037), germination
rate (p = 0.001), sowing depth (p <0.001), and hill distance
(p <0.001). This indicates at least one treatment group
differs significantly for each variable.

Table 6 Field test results (without press wheels)

Row Number of Number of Germination Sowing depth Hill distance Plant height
number germinated seeds missing hills (%) (mm) (cm) (mm)
7 10 10 50 9.3 46.0 49.2
8 15 5 75 123 48.5 38.0
9 13 7 65 133 47.1 38.0
10 10 10 50 12.7 51.6 414
11 9 1 45 135 49.0 40.4
12 11 9 55 123 50.2 34.2
13 10 10 50 11.3 48.2 39.0
Average 11.0 9.0 56.0 12.1 48.6 40.0
SD 1.96 1.96 9.79 1.33 1.73 4.29




Table 7 ANOVA results for various planting parameters and their statistical significance
Dependent variable F-statistic p-value Significant difference (p <0.05)
Number of germinated seeds 0.6 0.45 no
Number of missing hills 0.38 0.55 no
Germination (%) 0.49 0.5 no
Sowing depth (mm) 106.8 1.5x10-7 yes
Hill distance (cm) 2.36 0.15 no
Plant height (mm) 3.58 0.09 no

Table 8 Tukey’s post hoc test results for field test (with press wheels vs without press wheels)

Parameter Comparison p-value Significance (a = 0.05)

Germination rate (%) with press wheels vs without 0.032 significant
press wheels

Sowing depth (mm) with press wheels vs without 0.015 significant
press wheels

Number of germinated seeds with press wheels vs without 0.024 significant
press wheels

Hill distance (cm) with press wheels vs without 0.432 not significant
press wheels

Plant height (mm) with press wheels vs without 0.080 not significant
press wheels

Table 9 ANOVA results for variables related to sowing (o = 0.05)
Variable p-value Significance
Germinated seeds 0.024 significant
Missing hills 0.037 significant
Germination rate (%) 0.001 significant

Conclusion

The average seed delivery rate was 0.1673 kg-ha™ (SD =
0.0669), ranging from 0.0690 to 0.2670kg-ha™, with
half the data within a 0.1000 kg-ha” range, showing
consistency. The highest rate (0.267 kg-ha™) occurred at
0.6 m-s”, the chosen field speed to reduce seed loss, while
higher speeds decreased delivery. Ground wheel slippage
averaged 3.92%, indicating good traction. Made from readily
available materials, the seeder suits small-scale farmers and
can be adapted to other crops via simple roller changes.
Shallower sowing improved germination (Rows 1-6),
whereas variability in Rows 7-13 underscores the need for
precise depth and moisture control. Press wheels enhanced
germination and depth uniformity but did not affect seed
count, hill spacing, or germination frequency.

Acknowledgement

The authors thank the Farm Machinery Section at
the Tsukuba International Centre, JICA, for technical
support and materials. GFLL also acknowledges SECIHTI for
the doctoral scholarship.

AGROMORIS. 2024. Boosting Climate Resilience Among Small
Farmers in Mauritius. Available at: https://agromoris.com/
boosting-climate-resilience-among-small-farmers-in-mauritius/

BENIN, S. 2015. Impact of Ghana’s agricultural mechanization
services center program. In Agricultural Economics, vol. 46, no. S1,
pp. 103-117. DOI: https://doi.org/10.1111/agec.12201

BETCHOO, N. K. 2015. Engaging rural communities in sustainable
developmentin Mauritius.In Journal of Multidisciplinary Engineering
Science and Technology, vol. 2, no. 3, pp. 370-375. Available at:
https://www.jmest.org/wp-content/uploads/JMESTN42350520.pdf

DE MELLO PRADO, R. - TORRES, J. L. - ROQUE, C. G. - COAN, O. 2001.
Corn seed under soil compression and deep seedling: Influence on
the emergence speed index. In Scientia Agraria, vol. 2, no. 1, pp.
55-59. DOI: https://doi.org/10.5380/rsa.v2i1.977

DUDIN, M. N. - SHAKHOV, O. F. - VYSOTSKAYA, N. V. — STEPANOVA,
D. 1.2019. Public and private partnership: Innovation-driven growth
of agriculture at the regional level. In Journal of Environmental
Management and Tourism, vol. 10, no. 7, pp. 1435-1444.
DOI: https://doi.org/10.14505//jemt.v10.7(39).01

FAO. 2021. The State of Food and Agriculture 2021. Making Agrifood
Systems More Resilient to Shocks and Stresses. Rome : FAO, 182 pp.
ISBN 978-92-5-134329-6. DOI: https://doi.org/10.4060/cb4476en
FINDURA, P. - KOLLAROVA, K. - NADYKTO, V. — KYURCHEV, V. -
ZHOKIN, 1. 2024. Turning research of a sowing unit based on
reversible tractor. In Acta Technologica Agriculturae, vol. 27, no. 4,
pp. 194-202. DOI: https://doi.org/10.2478/ata-2024-0026
GADEKAR, A. - GADEKAR, R. - PANCHU, D. 2016. Technology
adoption by small planters in Mauritius. In Agricultural Research
& Technology, vol. 2, no. 2, article no. 555583. Available at:
https://juniperpublishers.com/artoaj/pdf/ARTOAJ.MS.ID.555583.pdf
GUERRERO, S.- HENDERSON, B. - VALIN, H. - JANSSENS, C. - HAVLIK,
P.— PALAZZO, A.2022.The impacts of agricultural trade and support



https://agromoris.com/
https://doi.org/10.1111/agec.12201
https://www.jmest.org/wp-content/uploads/JMESTN42350520.pdf
https://doi.org/10.5380/rsa.v2i1.977
https://doi.org/10.14505//jemt.v10.7
https://doi.org/10.4060/cb4476en
https://doi.org/10.2478/ata-2024-0026
https://juniperpublishers.com/artoaj/pdf/ARTOAJ.MS.ID.555583.pdf

Shashikant Pandoo et al.

policy reform on climate change adaptation and environmental
performance: A model-based analysis. OECD Food, Agriculture and
Fisheries Paper no. 180. Paris : OECD Publishing, 79 pp.

DOI: https://doi.org/10.1787/520dd70d-en

IDEMUDIA, U.-TUOKUU, F. X. D. - LIEDONG, T. A. 2022. Business and
Sustainable Development in Africa. Medicine or Placebo? (1% ed).
London : Routledge, 228 pp. elSBN 978-1-003-03807-8.

DOI: https://doi.org/10.4324/9781003038078

IJAZ, M. - NAWAZ, A. - UL-ALLAH, S. - RIZWAN, M. S. - ULLAH, A. -
HUSSAIN, M. - SHER, A. - AHMAD, S. 2019. Crop diversification and
food security. In HASANUZZAMAN, M. (Ed.). Agronomic Crops.
Volume 1: Production Technologies. Singapore : Springer, pp. 607-
621. elSBN 978-981-32-9151-5.

DOI: https://doi.org/10.1007/978-981-32-9151-5 26

KIENZLE, J. - ASHBURNER, J. E. - SIMS, B. G. 2013. Mechanization
for Rural Development: A Review of Patterns and Progress from
Around the World. Integrated Crop Management, vol. 20. Rome :
FAQ, 366 pp. elSBN 978-92-5-107606-4. Available at:
https://www.fao.org/4/i3259¢/i325%e.pdf

JAYNE, T. S. - MASON, N. M. - BURKE, W. J. - ARIGA, J. 2018. Review:
Taking stock of Africa’s second-generation agricultural input
subsidy programs. In Food Policy, vol. 75, pp. 1-14.
DOI: https://doi.org/10.1016/j.foodpol.2018.01.003

NAG, P. K. - GITE, L. P. 2020. Human-Centered Agriculture:
Ergonomics and Human Factors Applied. Design Science and
Innovation. Singapore : Springer, 412 pp. elSBN 978-981-15-7269-2.
DOI: https://doi.org/10.1007/978-981-15-7269-2 11
OLORUNNISOLA, A. O. 2021. Potentials of Wood, Bamboo and
Natural Fibre-Reinforced Composite Products as Substitute
Materials for Fabricating Affordable Agricultural Equipment and
Processing Machines in Africa. In AHMAD, F. - SULTAN, M. (Ed.)
Technology in Agricuture. IntechOpen. elSBN 978-1-83881-923-1.
DOI: https://doi.org/10.5772/intechopen.98265

OBAYELU, A. E. - AROWOLO, A. O. - OYAWOLE, F. P. - AMINU, R. O. -
IBRAHIM, S. B. 2021. Chapter 5 — The Linkage Between Agricultural
Input Subsidies, Productivity, Food Security, and Nutrition.
In GALANAKIS, C. M. (Ed.) Food Security and Nutrition. Cambridge,
MA : Academic Press, pp. 107-124.1SBN 978-0-12-820521-1.

DOI: https://doi.org/10.1016/B978-0-12-820521-1.00005-8

PAREEK, C. M. - TEWARI, V. K. = NARE, B. 2025. A mechatronic seed
metering control system for improving sowing uniformity of
planters. In Journal of Engineering Research, vol. 13, no. 2, pp. 808-
819. DOI: https://doi.org/10.1016/j.jer.2023.10.041

PARISH, R. L. 2005. Current developments in seeders and
transplanters for vegetable crops. In HortTechnology, vol. 15, no. 2,
pp. 346-351. DOI: https://doi.org/10.21273/HORTTECH.15.2.0346
RAMPHUL, N. - NOWBUTSING, K. B. - CHITTOO, H. B. 2016. An
analysis of government policies in ensuring food security in small
island economies: A case study of Mauritius. In I0SR Journal of
Humanities and Social Science, vol. 21, no. 9, pp. 43-59.

DOI: https://doi.org/10.9790/0837-2109074359

REDDY, B. S. - SATYANARAYANA - ADAKE, R. V. - ANANTACHAR, M.
2012. Performance of seed planter metering mechanisms under
simulated conditions. In Indian Journal of Dryland Agricultural
Research and Development, vol. 27, no. 2, pp. 36-42. Available
at: https://www.researchgate.net/publication/255734431

Performance of Seed Planter Metering Mechanisms under

Simulated Conditions

236

Acta Technologica Agriculturae 4/2025

RNAM. 1991. Agricultural Machinery Design and Data Handbook
(Seeders and Planters). Regional Network for Agricultural Machinery,
RNAM Technical Publications 12. Bangkok, Thailand : United Nations.
Economic and Social Commission for Asia and the Pacific, 153 pp.

RODRIGUES, G. C. 2022. Precision agriculture: Strategies and
technology adoption. In Agriculture, vol. 12, no. 9, article no. 1474.
DOI: https://doi.org/10.3390/agriculture 12091474

SIMS, B. — KIENZLE, J. 2016. Making mechanization accessible to
smallholderfarmersin sub-Saharan Africa.In Environments, vol. 3, no.
2, article no. 11. DOI: https://doi.org/10.3390/environments3020011

YOUNIS, S. M. — SHEDED, R. S. M. - ALl, T. H. - IBRAHIM, M. M.
2020. Development of a drum seeding metering unit for sowing
vegetable plug tray seedlings. In Plant Archives, vol. 20, no. 1,
pp. 3119-3130. Available at: https://www.researchgate.net/
publication/341264934 Development _of a drum_seeding
metering_unit_for_sowing_vegetable plug tray seedlings
JOYCE, K. E. - CARTWRIGHT, N. 2020. Bridging the gap between
research and practice: Predicting what will work locally. In American
Educational Research Journal, vol. 57, no. 3, pp. 1045-1082.
DOI: https://doi.org/10.3102/0002831219866687

SINGH, R. - KHANNA, V. 2021. Climate Change and Food Systems:
Implications on Food Security. In HEBSALE MALLAPPA, V. K. -
SHIRUR, M. (eds). Climate Change and Resilient Food Systems:
Issues, Challenges, and Way Forward. Singapore : Springer
Nature Singapore Pte Ltd., pp. 73-111. elSBN 978-981-33-4538-6.
DOI: http://dx.doi.org/10.1007/978-981-33-4538-6 3

ZHANG, N. - WANG, M. - WANG, N. 2002. Precision agriculture —
a worldwide overview. In Computers and Electronics in Agriculture,
vol. 36, no. 2-3, pp. 113-132.

DOI: https://doi.org/10.1016/50168-1699(02)00096-0

ZHONG, W. - ZHAO, X. - LIU, F. - BAI, H. - DONG, W. - HU, H. - KONG,
X. 2024. Design and experiment of precision seed metering device
for flow adsorption of quinoa seeds. In Agriculture, vol. 14, no. 3,
article no. 434. DOI: https://doi.org/10.3390/agriculture 14030434

WANG, J.-W. — ZHANG, J.-M. 2019. Research on innovative design
and evaluation of agricultural machinery products. In Mathematical
Problems in Engineering, vol. 2019, article no. 8179851.

DOI: https://doi.org/10.1155/2019/8179851

ZOLOTUKHIN, Y. - NUKESHEV, S. - AMANTAYEV, M. - RUSTEMBAYEYV,
A. - KAKABAYEV, N. - KRAVCHENKO, R. 2025. Research tests of drill
seeder with control and monitoring unit of seed metering device
for differentiated dosing of seeds and mineral fertilisers in precision
agriculture. In Acta Technologica Agriculturae, vol. 28, no. 2,
pp. 117-123. DOI: https://doi.org/10.2478/ata-2025-0015



https://doi.org/10.1787/520dd70d-en
https://doi.org/10.4324/9781003038078
https://doi.org/10.1007/978-981-32-9151-5_26
https://www.fao.org/4/i3259e/i3259e.pdf
https://doi.org/10.1016/j.foodpol.2018.01.003
https://doi.org/10.1007/978-981-15-7269-2_11
https://doi.org/10.5772/intechopen.98265
https://doi.org/10.1016/B978-0-12-820521-1.00005-8
https://doi.org/10.1016/j.jer.2023.10.041
https://doi.org/10.21273/HORTTECH.15.2.0346
https://doi.org/10.9790/0837-2109074359
https://www.researchgate.net/publication/255734431_
https://doi.org/10.3390/agriculture12091474
https://doi.org/10.3390/environments3020011
https://www.researchgate.net/
https://doi.org/10.3102/0002831219866687
http://dx.doi.org/10.1007/978-981-33-4538-6_3
https://doi.org/10.1016/S0168-1699
https://doi.org/10.3390/agriculture14030434
https://doi.org/10.1155/2019/8179851
https://doi.org/10.2478/ata-2025-0015

