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Abstract. For sowing small seeds of vegetables, in particular onions, special seeders are used. They are not produced in the
Republic of Uzbekistan, while many different pneumatic seeders are produced abroad. The authors note that foreign samples
are complex in design, not adapted to local soil and climatic conditions, cannot provide even seed placement on ridges, and the
cost of the seeders themselves and service are very high. (Research purpose) To develop a vegetable seeder in relation to the soil
and climatic conditions of Uzbekistan, to determine the seeding rate of onion seeds depending on the length of the active part
of the seed reel, to evaluate the formation quality of sowing ridges and irrigation furrows. (Materials and methods) The authors
determined the sowing rate by turning the seeder drive wheel at a given length of the active part of the sowing reel and collecting
the sown seeds in cups with further weighing. The quality of sowing ridges and irrigation furrows formation was evaluated by the
method of profiling the field before and after the seeder’s pass. (Results and discussion) The authors developed a vegetable seeder
that performed three operations in one pass: cutting irrigation furrows, forming sowing ridges of a trapezoidal shape and sowing
onion seeds and other small-seeded vegetable crops in a three-row tape method in each tape. They found that the dependence of the
seeding rate on the length of the active part of the reel had a slightly fragile parabolic shape, and the required seeding rates — 24-48
pieces per linear meter (3.9-7.8 kilograms per hectare) — were provided with the length of the sowing reel 3.3- 6.2 millimeters.
It was proved that the seeder provided a high-quality formation of sowing ridges and irrigation furrows: the row spacing was
68.8 centimeters (installation spacing — 70 centimeters), the top ridge width was 42.5 centimeters (the predetermined one was 40
centimeters), the depth of irrigation furrows was on average 9.6 centimeters. (Conclusions) A vegetable seeder was developed
for sowing small-seeded vegetable crops with the simultaneous formation of sowing ridges and cutting irrigation furrows, which
ensured high-quality performance of all operations and observance of onion seeds.

Keywords: vegetable seeder, sowing machine, onion seeds, sowing ridges formation, irrigation furrows, tape method of sowing,
sowing rate, active part of the sowing reel.
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Pedepart. /115 BeIceBa MENKUX CEMSTH OBOIIECH, B YaCTHOCTH JIYKa, HCTIONB3YIOT CIIENHabHbIe cesikh. B PecryOnmnke Y30ekucran
UX HE IPOM3BOAT, B TO BPEMS Kak 3a pyOekOoM BBITYCKAIOT MHOXECTBO PA3IMUHBIX THEBMATHUECKUX cesnok. OTMETHIIH, UTO 3a-
PyOeKHBIE 00pa3IIbl CIOXKHBI IO KOHCTPYKIIHH, HE MPHCIIOCOOICHB K MECTHBIM MOYBEHHO-KINMATHIECKAM YCIOBUSIM, HE MOTYT
00eceunTh PABHOMEPHYIO 33/IENIKy CEMsH Ha IPeOHsIX, & CTOMMOCTb CAMUX CESUIOK U CEPBUCHOTO 00CTYXKMBaHUs OUEHb BBICO-
Ka. ([[ens uccreoosarnuii) Pa3pabotath OBONIHYIO CESIIKY TPUMEHUTENBHO K MOYBEHHO-KIIMMATHYECKUM YCIOBUAM Y30eKHCTaHa,
ONpeIeNuTh HOPMBI BBICEBA CEMSH JIyKa B 3aBUCHMOCTH OT JUIMHBI aKTHBHOM 4acTH BBICEBAIONIEH KaTYIIKH, OLIEHUTh Ka4yeCcTBO
(opMUpOBaHHUS TIOCEBHBIX rPeOHEN U MONUBHBIX 00po3.. (Mamepuanvt u memoost) Hopmy BbiceBa ONpeessuig myTeM pOKpy-
YHBAHIS OTIOPHO-TIPUBOIHOTO KOJIECA CESLITKH MPH 33JaHHOH ITHHE aKTHBHOH 9aCTH BBICEBAIOISH KaTyIIKH  cOOpa BEICEBAEMBIX
CeMsH B CTAaKaHUMKH C JajibHeimumM B3BelnrBanueM. KadecTBo (hopMUpOBaHUs TOCEBHBIX 'peOHEl U MOMMBHEIX 60PO3] OLEHH-
BAJIM METOIOM MPODMITMPOBAHUS OIS JI0 U TIOCIIE POXOJa CesUTKH. (Pezybmansl u obcyscoenue) Pa3pabotain oBOIIHYO cesil-
KY, BBIITOJHSIONIYIO 32 OJHH TIPOXOJ TPU OTEepaIii: Hape3Ky MOJMBHBIX O0PO3z, (POPMUPOBAHHE MOCEBHBIX IPeOHel Tparemen-
JaTBHOM (POPMBI M CEB CEMSH JIyKa H IPYTUX MEIKOCEMEHHBIX OBOIIHBIX KYJIBTYp JICHTOYHBIM CIIOCOOOM TpeMs PSAaMU B KaKI0H
JeHTe. BBISBUIHM, 4TO 3aBHCHMOCTH HOPMBI BHICEBA OT JUTHHBI aKTHBHOM YACTH KAaTYIIKH HMEET CIa00BBIPaXKCHHYIO Mapadomu-
4ecKyto (hopmy, a TpeOyeMble HOPMBI BbIceBa — 24-48 mTyk Ha moroHHsIi Metp (3,9-7,8 kunorpaMma Ha rekrap) — rapaHTHpO-
BaHBI NPH JUTMHE BBICEBArOIIEH KaTymiku 3,3-6,2 Muimmerpa. Jlokasanu, 4to cestika 00ecreurBaeT KaueCTBeHHOE 00pa3oBaHue
TIOCEBHBIX 'PeOHEN 1 MOTMUBHBIX OOPO3/L: IMPHHA MEXTYpsuil cocTaBma 68,8 cantumerpa (ycTaHoBoYHas — 70 CAHTUMETPOB),
mmpHHa rpeOHel o Bepxy paBHa 42,5 canTiMeTpa (3aganHas — 40 caHTUMETPOB), ITyOMHA TTOMMBHBIX OOPO3]T COCTABUIA B CPE/I-
HeM 9,6 canTiMeTpa. (Buigods) Pa3paboTanu 0BONIHYIO CESUIKY JIIS CEBA METKOCEMEHHBIX OBOIIHBIX KYIBTYP C OHOBPEMEHHBIM
(opMHEpOBaHHEM MOCEBHBIX I'PeOHEH 1 HAPE3KO MONMUBHBIX 60P0O31, 00ECTIEUNBAIOIIYIO KaUeCTBECHHOE BHITIOMHEHHIE BCEX Onepa-
Ui ¥ cOOMIOICHNE HOPM BBICEBA CEMSH JIyKa.

KaroueBble ci10Ba: 0BOIIHAs CEsUIKA, BLICEBAIONIMIA anmapart, cCeMeHa Jyka, ()opMUpOBaHHE TIOCEBHBIX TpeOHEl, noauBHbIE 00-

PO3IIBL, IEHTOUHBIN CII0CO0 CeBa, HOPMa BBICEBA, AKTHBHAS YACTh BHICEBAIONICH KATYIIKH.

one of the important tasks facing the agrarians of the

Republic of Uzbekistan. Onions play a significant role
in the vegetables production [1-4]. For sowing its small
seeds, special seeders are used. However, there is no local
production of such machines, while many different
pneumatic seeders are produced abroad. They provide
accurate seeds sowing at a given depth in a row method
[5-12]. But foreign samples are complex in design, and are
not adapted to Uzbekistan soil and climatic conditions,
and cannot provide even seed placement on the ridges.
The cost of the seeders themselves and their service are
very high. Therefore, farms and peasant households are
forced to adapt other available technical means. In addition,
the operations for preparing the soil and sowing seeds are
carried out separately, which each time is accompanied
by the units arrival on the field, unnecessary fuel and
lubricants consumption, time and labor costs. All these
increase the production cost [6, 13].

RESEARCH PURPOSE is to develop a vegetable seeder in
relation to the soil and climatic conditions of Uzbekistan,
to determine the seeding rate of onion seeds depending on
the length of the active part of the seed reel, to evaluate the
formation quality of sowing ridges and irrigation furrows.

MATERIALS AND METHODS. Research Institute of Agricul-
tural Mechanization developed a new seeder for sowing
onions seeds and other small-seeded vegetable crops
(Fig. I). It performs a cutting irrigation furrows with the
formation of trapezoidal sowing ridges and sowing seeds
of onions or other small-seeded crops in a belt manner in
three rows in each belt in one pass [14].

As the drill moves across the field, furrow cutters cut
irrigation furrows and form ridges. The levelers cut the

Increasing the level of vegetable crops cultivation is
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ridges top into a trapezoidal shape. The coulter runner
seals the ridge top with a parallelogram spring. The plow-
share opens the seed furrows to the required depth. The
onion seeds are dosed by grooved seeding wheels and en-
ter the seed tubes, and then move into the seed furrows.
The closing working body in the form of a chain train co-
vers the seeds with a thin soil layer. The markers are used
to mark subsequent runs of the seed drill.

In two stages — in laboratory and in the field — a sow-
ing unit, consisting of a T-25A tractor and a developed
seeder, was tested (Fig. 2).

The authors studied the dependence of the onion seeds
seeding rate on the length of the seeding wheel active part,
which is changed by the movement of the latter relative to
the apparatus body in laboratory conditions. The seeder
was placed on stands so that the support-drive wheels ro-
tated freely to simulate movement in the field. The sow-
ing machines seed tubes were removed, and numbered
cups were placed under the receiving funnels to collect
the sown seeds. The seed drill was loaded with onion
seeds. Then, setting a certain position of the seeding wheel
along the length, sowing was carried out for 10 revolu-
tions of the support-drive wheel, which was equivalent to
the traveled distance of 12.56 m (wheel diameter 0.4 m).
The sown amount of seeds was weighed with an accura-
cy of 0.01 gram. Seeding was repeated 10 times for each
position of the coil along the length. The length of the
seeding wheel active part was 0; 5; 10; 15 and 20 mm.

The data were processed using the mathematical sta-
tistics methods [15, 16].

The seeding rate is determined by the formula:

0= 10gn

BC ° O
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Fig. 1. Design of the vegetable seeder: a — side view,; b — top view
1 —frame; 2 — drive; 3 — three-point hitch; 4 — marker; 5 — hopper,
6 — sowing machine; 7 — parallelogram mechanism;, 8 — seed
holder; 9 — coverer; 10 — ploughshare; 11 — ploughshare runner;
12 — equalizer; 13 — furrow cutter ridge-divider, 14 — supporting
drive wheel

where Q is the seeder seeding rate, kilogram/ hectare;

10 — conversion factor;

q —sowing seeds from 1 device for 1 revolution of the
support-drive wheel, g;

n—the number of seeding devices on the seeder, units;

B — seeder seeding width, m;

C — the path length traversed in 1 revolution of the
seeder support-drive wheel, m.

Field trials were conducted to assess the quality of the
formation of the seedbed and irrigation furrows. The field

Fig. 2. Sowing unit for sowing small-seeded vegetable crops:

1 — tractor; 2 — seeder frame; 3 — furrow cutter-bed maker with
leveler; 4 — runner with coulters; 5 — closing working body; 6 —
seed line; 7 — hopper

was prepared for sowing vegetable crops by harrowing
with a heavy disc harrow BDT-3.0 to a depth of 18 centi-
meters. Then the surface soil layer was leveled and com-
pacted using a small-leveler MV-6.5. The planter's fur-
row cutters were set at a row spacing of 70 cm with a depth
ofirrigation furrows of 10 cm, the calculated ridges width
at the top was 40 cm.

After carrying out all the regulating work of the sow-
ing unit and test drives, on the field section allocated for
the registration drive, the transverse profile was exam-
ined using a special rod and ruler. Repetition of profile re-
moval was 5 times. Then, the sowing unit made a regis-
try drive over this area with the simultaneous formation
of sowing ridges and irrigation furrows when sowing oni-
on seeds using a belt method in three rows in each belt.
After the unit pass, at the same places where the trans-
verse profile of the field was determined before the unit
pass, the transverse profiles of the obtained seed ridges
and irrigation furrows were studied (Fig. 3).

REsuLTs AND DIscussION. At the first testing stage it
was found that the seeding rate was directly proportion-
al to the length of the seeding wheel active part: the lon-
ger the length of the wheel, the higher the seeding rate (fa-
ble). So, the average seeding rate for three seeding devic-
es of one row (ridge) with an active part length of 5 mm

DEPENDENCE OF THE SEEDING ONION SEEDS RATE ON THE LENGTH OF THE REEL ACTIVE PART
Length of the reel active | Average seeding rate for | Variation coefficient of the seeding q
part, mm three machines, g rate between machines,% Seeder seeding rate, kg/ha
5 1.89 4.0 6.45
10 3.91 2.8 13.34
15 8.27 3.7 28.22
20 11.63 2.7 39.68
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Fig. 3. Removing the profile after forming the ridges

for 10 revolutions of the support-drive wheel was 1.89
grams of seeds with a variation coefficient of 4%.

The working width is B = 2.8 m, the number of seed-
ing devices on the seeder n = 12 units, the length of the
path covered in 1 revolution of the support-drive wheel,
C = 1.256 m. Consequently, the onion seeds seeding rate
per hectare by a seeding device with parts of 5 mm will
be 6.45 kg/ha. With the length of the seeding wheel active
part of 20 millimeters, the onion seeds sowing was 11.63 g
per running meter, or 39.68 kg/ha, and the coefficient of
variation was 2.7%.

The dependence of the seed drill reel device seeding
rate on the length of the seeding wheel active part had a
weakly expressed parabolic shape (Fig. 4). An empirical
formula describing the above dependence was obtained
by the least squares method [15, 16]:

0=0.0515 7+ 0.9935 /- 0.1151, )

where / — the length of the active part of the reel, mm.
According to the initial requirements, the seeding rate of
small vegetable seeds with one device should be in the
range of 24-48 pieces/running meter. In our case, when
the seeder had a working width of 2.8 m and sowed 12
rows in 1 pass, this corresponded to the rate of 3.9-7.8 kg/ha
(the mass of 1000 pieces of onion seeds was on average
3.8 g). For sowing onion seeds at the specified rates, the

0, xr/Ta

a s 10 15 20
[, My

Fig. 4. Change in the seeding rate of onion seeds depending on the
length of the active part of the seed reel

seeding wheel must have an active length within the range
of 3.3-6.2 mm (Fig. 4).

According to the second stage of testing results, the
formation quality of sowing ridges and irrigation furrows
was assessed. In field experiments, the actual row spac-
ing was 68.8+4.8 cm instead of the specified 70 cm (co-
efficient of variation V'=7.0%). The ridges width at the
top was on average 42.5+2.9 cm (V' = 6.8%). The irriga-
tion furrows depth was on average 9.6 = 0.4 cm (V'=4.3%).
Observation of the seeder working process in the field
showed that the furrow cutters with the leveler ensured
the formation of trapezoidal seeding ridges and the cut-
ting of irrigation furrows of the required quality.

The coulter runners additionally compacted the soil
and flattened the ridges top by sowing onion seeds in three
rows.

Concrusions. The developed vegetable seeder for
sowing small-seeded vegetable crops with simultaneous
formation of sowing ridges and irrigation furrows cutting
is efficient, provides the specified seeding rates for onion
seeds, high-quality cutting of seed ridges and irrigation
furrows. Further research should be carried out in the di-
rection of studying the seeder agrotechnical parameters
with determining the sowing depth, its uniformity, as well
as the distribution of seeds along the rows length.
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