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PARAMETERS VALIDATION OF SEEDER FOR SOWING SEEDS OF
VEGETABLE CROPS IN TRAYS WITH DRUM-VACUUM DEVICE

Abstract. This paper presents design of drum-vacuum seeding apparatus in cell
trays. Working and design parameters that provide optimum quality of vegetable seeds
singulation in cell trays are substantiated.
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AnHotamms. [IpemnokeHa KOHCTPYKIHMsS OapabaHHO-BaKyyMHOTO BBEICEBAIOIIETO
anmnapaTa yCTaHOBKHM JUIsl BbICEBa CeMsH B KacceTbl. OOOCHOBAHBI TEXHOIOTHYECKHE U
KOHCTPYKTHBHBIE TapaMeTpsl 0Oapa0aHHO-BaKyyMHOTO ammapaTa, 00eCHeuMBAIONINX
TpebyeMoe KaueCTBO OJJHO3EPHOBOTO BHICEBA CEMSIH OBOIIHBIX KYJIBTYP B KaCCETHI.

KiioueBble c/10Ba: OBOLIM, CEMEHA, BEICEBAIOIINI aNapar, yCTaHOBKa, KacceTa

As aresult of analysis on conventional tray seeding machines [1, 2], the seeding mecha-
nisms are classified according to their design and principle of operation. The widespread use
of tray technology in the production of seedlings causes the urgency of research on the further
study and improvement of the seeding units’ design for single-seeding.

A drum-vacuum seeding device has been developed (fig. 1) and studies have been
carried out to justify its rational parameters. The machine dibbles holes in the substrate
located in the tray cells, seed picking and placing of seed in the dibbled holes is
achieved with this machine.

This study was intended to investigate the influence of vacuum created in the drum
and the suction holes diameter on the technological process of sowing cabbage seeds in
tray. The obtained results made it possible to determine the mathematical dependence of
this influence on the quality of seed sowing and to optimize the parameters of the sow-
ing device.
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Figure 1 - General view of the experimental seeding machine with a drum-vacuum
device
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MATERIALS AND METHODS

The seeds used in this test were cabbage known as Valentina cultivar obtained
from a unitary enterprise “Agro-complex Dzanovichi” in Minsk. The study considered
the vacuum pressure in the drum (x1) and the suction hole diameter (x2) as the ex-
perimental factors.

In order to study the quality of the seeding process [3], the second order (quad-
ratic) orthogonal central compositional design (OCCD) for two factors was used [4,
5]. The following application packages were used to process the results of the experi-
ment: Statistica 7.0 (Stat Soft) (for randomization of the order of conducting experi-
ments); Microsoft Excel (for result processing of the quadratic OCCD; MathCAD
Prime 3.0 (for investigating regression equations and constructing the response sur-
face). After the implementation of the experiment plan, the regression coefficients of
the model were determined according to the procedure [6]. A two-dimensional cross-
section technique was used to study the regression equations [7].

The quality of the seeding process in the tray is determined by the presence of
one seed in the center of the dibbled holes in the substrate of each cell of the tray. Op-
timization was carried out to determine the values of variable factors for sowing seeds
with the least number of empty cells and double seeds. Consequently, the seeding
quality of the drum-vacuum sowing device was evaluated by attaining maximum
number of single-seed cells in the trays.

The coding of factor levels is presented in table 1.

Table 1 - Levels of factors variation in the experimental design for the study of the
seeding mechanism

X] XZ
Factors Vacuum created in the Diameter of suction
drum, kPa holes, mm
Main level (Xio) 2.5 1,4
Variation interval (AXj) 1,5 0,4
Upper level (xi=1) 4,0 1,8
Lower level (x=-1) 1,0 1,0
RESULTS AND DISCUSSION

In accordance with the chosen scheme, 9 experiments were performed in four rep-
licates. As a result, regression equation was obtained to determine the number of cells
with a single-grain seeding (Y), depending on the magnitude of the variable factors:

2
Y =61,19+1,04] 2723 | _0.67( L2131 0,63 2223 |4 4214 ) _g [ 2225
1.5 0,4 1.5 0,4 1.5
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Figure 2 - Graph (a) and a two-dimensional section (b) of the response surface,
characterizing the percentage of single-seed sowing by the vacuum created in the
drum and the diameter of the suction holes

Model adequacy validity based on F-test at 5% significance level showed that the
model is adequate, since F ;. = 1,241 < F,.; (Fo.05=15.759).

In order to analyze the regression equation, the corresponding response surface and
its two-dimensional cross section were plotted in figure 2. Based on the analysis of the
plotted graphs, the following conclusions are drawn:

Single-seeding could be attained with a vacuum p ~ 3.0 kPa and the diameter of
suction holes d = 1,0 mm. Therefore, to achieve the maximum number of cells with a
single-seeds at least Y = 61.19 cells (not less than 97.6%), the optimum values of the
factors are within the following: vacuum p = 2.9 ... 3.0 kPa, the diameter of the holes d =
1.0... 1.2 mm.

Conclusion

The design of a drum-vacuum seeder for sowing seeds of vegetable crops in trays is
proposed. As a result of the laboratory tests, the rational technological and design pa-
rameters of the seeding machine were determined, under which the maximum number of
cells with a single-seed seeding in the trays is achieved (Y = 61.2 cells or 98%): the
vacuum created in the drum cavity p = 2.9 ... 3,0 kPa; diameter of suction holes d ~ 1.0
... 1.2 mm; conveyor belt speed v, = 2.4 m/min — const.
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YO «benopycckuii cocyoapcmeennvlil azpapHbitl mexHudeckuil yHusepcumemy, 2. Munck

OCOBEHHOCTHU ®OPMHUPOBAHUSA MOJIOYHBIX KJIACTEPOB
B PECITYBJIMKE BEJIAPYCbH

KnroueBble c10Ba: MOJTOUHBIN KiIacTep, NPEINPHATHE, XOIAUHT

AHHoTanusi: B cTathe paccMOTpeHBI OCOOCHHOCTH ()OPMHUPOBAHUS MOJOYHBIX
KIIacTepOB M pa3paboTaHbl PEKOMEHIAINN 110 MX CO3JAHHUIO, PACCMOTPEHBI JEHCTBYIO-
e B Pecniybnmke benapych MOOYHbBIE XOJIAWHTH.

JluHaMuKa BHEUTHEH OM3HEC-Cpelbl, CI0KHOCTh KOHKYPEHIUH U BBICOKHE TPaH-
CaKIMOHHBIE W3JEPKKH BBI3BIBAIOT Y MPEANPUSITHI HEOOXOJUMOCTD B YKPYITHEHHH UX
¢dopM, oObeMHEHNH, TUBEpCU(HKAMY HX JesTenbHocTH. OOpa3oBaHHe HOBBIX Opra-
HHU3ALHOHHBIX (JOPM, B TOM UHCIIE, SIBISIETCS CIIOCOOOM CHIDKEHHS COBOKYIIHBIX M37Ep-
XKEK M PHCKOB, YCTAHOBJIEHMS JONTOBPEMEHHBIX CBS3€H, YTO B CBOIO OUYEpEIb MOXKET
MIO3BOJIMTH MPEATIPUSATHIO 3aHATHCSI HHHOBAI[MOHHOH JIEITebHOCTBIO, OT KOTOPOH OTKa-
3BIBAIUChH M3-3a TPHUCYIIEH elf HEONPEAEeTeHHOCTH, @ B HEKOTOPBIX CITydasX TOJIKAeT X
K 3TOMy. Beap B 3TOM ciydae, MOXKHO OKYIHTh WHBECTUIIMH B CO3JJaHUE CHCTEM PHUCK-
MEHEJDKMEHTa. B pe3ynprate BO3HHKAIOT TPYNIBI NPEANpUITHI (X0iIauHTH, GuHaHCOo-
BO-TIPOMBIIIUICHHBIE TPYIIIBI, KOHLEPHBI, KOHCOPIMYMBI), MPOUCXOIAT CIHSHUS, TIO-
TJIOMIEHNS U TaK Aanee. IHTerpanoHHbIe IPOLECcCh 0XBAThIBAIOT HE TOIBKO MPOU3BO-
CTBEHHBIE (YHKIUH (TEXHOJOTMYECKHE IIENOYKH, HMCIOJIb30BAaHWE MHHOBALMH), HO U
KOMMepUecKHe (COBIT, 3aKyNKu), (PMHAHCOBBIC (MHBECTHIMOHHOE KPEAWTOBAaHHE, pas3-
MeIlleHHe IeHHBIX OyMar u T.1.) ¥ IpoYHe.

Takue mporecchl BBI3BaHBI €lle ¥ NMPUYNHAMH BBICOKOTO MOPAIBHOTO M (usnue-
CKOTO M3HOCA OCHOBHBIX (DOHIOB, HECTIOCOOHOCTBIO MPOIYKTOB ITPOM3BOACTBA MHOTUX
0Tpaciell MPOMBIIIIEHHOCTH KOHKYPHPOBATH € 3apyOeKHBIMU aHAJIOTaMH.

Ipomeccs! 0ObeaMHEHNS TPUBEIH K MosBiIeHHI0 B 1920-X romax CHHIUKATOB H
TPECTOB, BO BTOPOH MOJOBMHE XX BeKa BO3HHUKIN OObEIWHEHHS Ha 0a3e HaydHO-
TeXHUIECKHX LEHTPoB. B koHie 80-X romoB cTaiay MOSBISATHCS MEXOTPACIEBBIE TOCY-
JTApCTBEHHBIE OOBEIMHEHMs, TPe0Opa3oBaHHbIE MMO3/HEe B XOJe NPUBATH3AMU B aK-
LUOHEpHBIE 00IIEeCTBA.

OCHOBHBIMHM MOTHBaMH, JOMHHUPYIOIIUMA TPH CO3JaHUU KOOIEPATHUBHBIX U HH-
TErPUPOBAHHBIX CTPYKTYP SBIIIOTCS CIIETYIOIINE: SKOHOMHUSI Ha MaciiTade MpOHU3BOJI-
CTBa; SKOHOMHS Ha Macmrabe chepsl AeITeIbHOCTH; SKOHOMHS Ha TPAHCAKIMOHHBIX
U3AEPKKaX.
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