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THE SOWING OF VEGETABLE GEMINATED
GRAIN USING A HYDROSEEDER

Urgency of the research. The article deals with the problem of early harvest of vegetable crops without the additional
use of herbicides and other chemicals, since all this reduces the nutritional value and the usefulness of early vegetables.
Transportation of vegetables from the southern areas requires additional costs affecting the price of early products.

Target setting. In order to improve the quality of vegetables, as well as to reduce the time of appearance of even and
level sprouts, the method of sowing vegetable geminated grain with the help of a hydroseeder was offered.

Actual scientific researches and issues analysis. The scientific researches of Cherkashchenko H. M., Deshko V. I,
Konoval A. A., Kuzmenko L. I., Yashchuk D. A., Olkhovsky M. F., Bakum M. V., Munchisky Yu. A., Klimchuk A. D., Boy-
ko V. B., Trufliak E. V., Yarkin D. S. are devoted to the design of the sowing machine to sow germinated seeds.

Uninvestigated parts of general matters defining. However, the proposed designs of sowing apparatus are not suitable
for sawing germinated of light vegetable sprouted seeds, since the starch in the seed peel upon contact with water leads to
the adhesion of seeds to the parts of the sowing apparatus. It is the reason of seeds and sprouts damage during sowing, low
field germination, and as a result, inefficiency of using the sowing apparatus.

The research objective. The purpose of the article is to describe the structure of the designed hydroseeder, its technical
characteristics and operating principles, present the results of the study how the concentration of germinated vegetable seeds
in working tanks influences the seeding evenness.

The statement of basic materials. The author of the article developed the construction of a hydroseeder in which the pro-
cess of seeds preparation for sowing and the dosed sowing of seeds by aerohydraulic method together with the liquid without
sprouts damage take place. The article deals with the construction of a hydraseeder and the principles of its operation. The pro-
posed hydroseeder is especially effective for sowing of moist and germinated grain on the household plots, in the country gar-
dens, in greenhouses when growing vegetable crops and medicinal plants. This hydroseeder is multifunctional. It can be used for
direct watering of plant in a row with a small water dose or with a nourient solution. The designed hydroseeder also allows to
provide presowing preparation of the seeds namely to aerify (to bubble) seeds.

The results of the research how the concentration of vegetable geminated grain in working tanks influences the seeding
evenness were presented.

Conclusions. The use of a hydropower allows you to create normal conditions for germination of seeds and getting early
sprouts in a short time, which is an important task in the technology of early vegetables growing. Otherwise, the index of field
similarity of the seeds decreases, the required density of plants is not ensured, the output of standard products is reduced.

The preliminary tests of the hydroseeder have shown that its use does not only shorten the time between the seeding pro-
cess and the emergence, but also economizes seeds. This is very important in modern economic conditions, when vegetable
seeds are quite expensive.
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Target setting. The location of Chernihiv region in the north-eastern part of our state does
not allow to get early harvests of vegetables. The quality of imported early ripe vegetables is
low due to the use of herbicides and chemicals. Early vegetables do not have useful properties
needed by the human body, but on the contrary can harm people [6]. Transportation of early-
ripe vegetables from the southern regions requires additional costs, affecting their prices.

In order to improve the quality of vegetables, to reduce the time for the even and level
sprouts and to get delicacies of the season the method of sowing vegetable geminated grain
with the help of a hydroseeder was offered.

Actual scientific researches and issues analysis. The scientific researches of Cherkash-
chenko H. M., Deshko V.1., Konoval A. A., Kuzmenko L. 1., Yashchuk D. A., Olkhov-
sky M. F., Bakum M. V., Munchisky Yu. A., Klimchuk A. D., Boyko V. B., Trufliak E. V.,
Yarkin D. S. are devoted to the design of the sowing machine to sow germinated seeds.

Uninvestigated parts of general matters defining. However, the proposed designs of the
sowing apparatus are not suitable for sawing of light vegetable sprouted seeds, since the
starch in the seed peel upon contact with water leads to the adhesion of seeds to the parts of
the sowing apparatus. It is the reason of seeds and sprouts damage during sowing, low field
germination, and as a result, inefficiency of using the sowing apparatus [4].

The research objective. The purpose of the article is to describe the structure of the de-
signed hydroseeder, its technical characteristics and operating principles; present the results of
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the study how the concentration of germinated vegetable seeds in working tanks influences
the seedingevenness.

The statement of basic materials. The author of the article developed the design of a hy-
droseeder in which the process of seed preparation takes place. This hydroseeder allows to do
dosed sowing of seeds by aerohydraulic method together with a liquid without seeds damage

(Fig. 1).

Fig. 1. Hydroseeder construction

This hydroseeder contains a compressor mounted on a frame with wheels, driven by anac-
cumulator battery; a receiver with an air cock to control air pressure in the working tanks. The
din is filled with water through the inlet placed above the frame. It is possible to add fertilizers,
herbicides and germinated seeds. Bubbles of air blend the mixture through the injectors.

Then the mixture by gravity enters the throttle valve through the nozzle, where it is propor-
tioned and distributed into two ducts and flows into the working tanks. In the working tanks the
seeds bubble, and, due to the air pressure changing the mixture is divided into portions and passes
through the trap along the grain conductor to the coulters that sow the seeds in the furrow.

After that the coverers located behind the coulters, cover the furrow, and the roller consoli-
dates the soil, providing retention of moisture.

The hydroseeder consists of a frame 20 with wheels on the axis 14, there is a bin 1 on the
top of the brackets, a safety valve 2. There is an accumulator battery 9 on the frame platform,
a compressor 3, a receiver 4, an air cock 17, a rope of the air crane 12, connecting air ducts
19, injectors 8. A throttle valve 18 with nozzles 10 are connected to the bin. The nozzles are
mounted into the covers of the working tanks 11 and the cable is controlled by the valve 13.
The working tanks are attached to the frame through the holes 16. Grain-conductors 5 are
linked with the coulters 6 and attached to the axis with the help of brackets with the coverers
15. The roller 7 is attached to the frame behind the coverers.

The process of seeding of germinated grain by a hydroseeder is as follows: a bin placed on a
frame 20 is filled with the water and fertilizers through the inlet. Then the germinated seeds are
put into the bin. After the hydroseeder enters the stint, using the lever located on the steering
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wheel, one can open the air cock 17 for supplying air into the bin to mix and prevent the seed
settling on the bottom of the bin, as well as in the working tanks 11.

The water and seed mixture is brought partially from the bin 1 through the nozzles 10 and
throttle valve 18 into the working tanks 11. This mixture is bubbled by the air from the injec-
tors 8. The air enters the working tanks through perforated bottoms and raises the seeds to the
traps connected by seed lines 5 with the coulter 6. Changing the air pressure from 0.5 to
2 atm. And regulating the gap of the throttle valve, one can dose the amount of seed mixture
coming from the bin. Upon completion of the furrow we stop the supply of the mixture
through the throttle valve and reduce the air pressure to the minimum.

There is the technical characteristics of the hydroseeder in Table 1.

Table 1

Technical characteristics of the hydroseeder
accumulator battery 12V9Ah
compressor, 1/min 35/40
tank volume, 1 6,3
receiver tank volume, 20,5
Hydroseeder volume, 1 1,8
Grain-conductor diameter, mm 16
Number of coulters, pcs. 2
depth of sowing, cm 2-4
working width, cm 65
row width, cm 15-35
weight, kg 53

The proposed hydroseeder is especially effective for sowing of moist and germinated
grain on the household plots, in the country gardens, in greenhouses when growing vegetable
crops and medicinal plants.

This hydroseeder is multifunctional. It can be used for direct watering of plant in a row
with a small water dose or with a nutrient solution. The designed hydroseeder also allows to
provide presowing preparation of the seeds namely to aerify ( to bubble) seeds.

The research of the sowing process of carrots and radish germinated seed was conducted
to check the work of the hydroseeder (Fig. 2).

Fig. 2. Hydro seeding of the carrots in the experimental field

Laboratory research was conducted to determine how the concentration of vegetable gemi-
nated grain in working tanks influences the seedingevenness.
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The calculation was done on the basis of the sowing rates of dry vegetable seeds (Fig. 3).

According to the rates the amount of pre-soaked and geminated carrot and radish seeds per
one hundredth of a hectare was calculated (Table 2, Fig. 4).

n

Fig. 3. Calculation of seeds sowing rates

Table 2
Sowing rate for dry, soaked and geminated vegetable seeds per one hundredth of a hectare
Cro Dry seeds, gr./one Soaked seeds, Germinated seeds,
P hundredth of a hectare | gr./one hundredth of a hectare | gr./one hundredth of a hectare
Carrot 4-6 3,2-52 2,9-49
Radish 15-20 11,8 -16,8 10,2-15,5
16 -
14 1
12 -
10 A
B corrot
S T
) W radish
6 -
4’ -
2 4
O T T T 1

dry seeds soaked seeds germinated seeds

Fig. 4. Comparative charts of the sowing rates of dry, soaked and germinated seeds

Thus, the calculations have shown that seed soaking and germination do not only shorten
the time of emerging crops, but also considerably save expenses for seeds.

In order to study the evenness of seeding, the density of plants was taken into account.
According to the standards: for carrots - 900-1500 pcs/one hundredth of a hectare, for radish —
400-1000 pcs/one hundredth of a hectare (Table 3). The conducted research and calculations
showed the following results (Fig. 5).
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Table 3
Density of plants sown with dry, soaked and germinated vegetable
seeds per one hundredth of a hectare
Cro Dry seeds, pcs/ one Soaked seeds, pcs/ one Geminated seeds,
P hundredth of a hectare hundredth of a hectare pes/one hundredth of a hectare

Carrot 800 - 900 678 - 778 585 - 685
Radish 100 - 200 74 -174 62 -162

S00 -

700 -

600 -

300 A

W carrof

400 -

300 - B yadich

200 -

100 -

0 T I 1
dry seeds zoaked seeds germinated seeds

Fig. 5. Comparative charts of plant density sown by dry,
soaked and germinated vegetable seeds

Less concentration of soaked and geminated seeds in the working tanks of the hydroseeder
increases the seedingevenness and subsequently makes unnecessary thinning of plants.

Thus, seeding with soaked and germinated seeds can reduce the plant density, improve the
seedingevenness, which positively influences the future harvest.

Conclusions. The use of the hydroseeder allows to create normal conditions for seeds
germination in a short time, which is an important task of the technology of early vegetables
growing. Otherwise, the seeds germination index lowers, the required density of plants is not
ensured, the output of standard products is reduced.

The preliminary tests of the hydroseeder have shown that its use does not only shorten the
time between the seeding process and the emergence, but also economizes seeds. This is very
important in modern economic conditions, when vegetable seeds are quite expensive.
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Cmanicnas /levnexa

BUCIB ITPOPOIIEHOI'O HACIHHA OBOYEBUX KYJIBTYP
3A TOIIOMOI'OIO I'TIPOCIBAJIKH

Axmyanvnicms memu 00cnioxncenHa. Y cmammi po3ensinymo npoonemy ompumManHs paHHb020 8pOACAI0 080HUEBUX K)-
abmyp, 6e3 000amKo8020 3aCmMOCcy8anHs 2epOiyudie ma iHWUX XIMIYHUX 3ac00i8, OCKINbKU 8Ce Ye 3MEHULYE NOJUCUBHY YiH-
Hicmb [ Kopucmb pauuix oeouis. Tpancnopmysanns 08ouie 3 nig0eHHux obiacmeii nompebye 000amKo8uUx gumpam, ujo
BNIUBAE HA YIHY PAHHBOI NPOOYKYIL.

Ilocmanogxa npobnemu. 3 memor nioGUUEHHS AKOCMI 0804i8, A MAKOIC 3MEHUIEHHs Yacy NOs8U OPYICHIX cX00is,
OMPUMAHHSA PAHHBOI NPOOYKYil, 3aNPONOHOBAHO NOCIE8 NPOPOUWEHUM HACIHHAM 3 BUKOPUCMAHHAM 2I0POCIBANIKU.

Ananiz ocmannix 0ocnioxncens i nyonikauiii. Po3pobnennio 8ucienoz2o anapamy 015 8UCI8Y NpopoweHo20 HACIHHA NPUCESI-
yeni Haykosi oocniodicenns I. M. Yeprawenxo, B. 1. [lewxo, O. O. Konosan, JI. I. Kysemenxo, /1. A. Ay, M. @. Onvxoscokutl,
M. B. baxym, 1O. O. Manuucwvkuii, O. [{. Knimuyx, B. B. Bouixo, €. B. Tpygnax, [. C. Apkin ma in.

Buoinenna nedocnioycenux uacmun 3azansnoi npoonemu. OOHax 3anpononosani KOHCMpPYKYii GUCIBHUX anapamis He nioxo-
0amp Onsl BUCIBY NPOPOUYEHORO JIe2KOBALOBO20 HACIHHA 0BOHEBUX KYIbMYP, OCKIIbKU HAAGHICHb KPOXMATIO 8 WKIpYI HACIHHA npu
KOHMAKMI 3 600010, NPU3800UNL 00 HATUNAHHA HACIHHA HA Oemasix eucieno2o anapamy. Lle npuzgooums 00 mpasmysanHs HACIHHA
i 11020 NAPOCMKIB NPU BUCIBI, HUZLKIL NOILOBIT CXOHCOCMI 1, SIK HACTIOOK, 00 HeegheKMUBHOCTIE GUKOPUCIAHHS BUCIGHUX ANAPAINIS.

Ilocmanogka 3ae0anuns. Onucamu 6y008y CKOHCMPYUO8AHOI 2i0pOCi8anKy, il MexHiuHi XapaKxmepucmuxky ma npuHyun
pobomu. Tlooamu pesynomamu 0ocniodxicenHs Wooo GUIHAUEHHS 6NAUBY KOHYEHMPayii NPOPOWEeHo20 HACIHHA 080YEBUX K-
A6MYp Yy pOOOUUX EMHOCHIAX HA PIGHOMIDHICIG BUCIBY.

Bukoao ocnoenozo mamepiany. Pospobnena koncmpykyis 2iopocieanku, 8 aKitl npoxooums npoyec nio20mosKu HACiHHA 00
8lCigy ma 00308aHULl BUCI8 HACIHHA AePOLIOPABTIMHUM CROCOOOM pazom 3 PiOUHOI be3 nowKoodicents napocmkis. Y cmammi
posensanymo 6y0o8y 2iopocieanku ma npunyun ii pobomu. 3anpononosana 2iopocieanka ocoonueo eghekmuna npu 3acmocy8anHi
BUCIBY 360710JICEHO20 MA NPOPOUIEHO20 HACIHHA HA NPUCAOUOHUX, OAUHUX OLAHKAX, Y MENTUYAX NPU BUPOULYBAHHI 0B0YEBUX KY/lb-
myp ma JiKapcuKux pociut i € bazamog)ynkyionansroro. Bona mooice 6ymu suxopucmana ons nonugy 6e3nocepeonbo Kyivmypu 8
PAOKY Manoro 003010 800U abo niddicusnioiouum posuunom. Pospobnena eiopocisanka 0o3sonsie maxooic 30iicHosamu nepeonocie-
HY Ri020MOBKY HACIHHA — 30TliCHIO8amu npoyec aepyéanus (bapbomyeanus) Hacinka. Haoawui pesynomamu 0ocniodcenHs wjooo
BU3HAYEHHS! GNIUGY KOHYEHMPAYii NPpOpOUjeH020 HACIHHSA 080UEBUX KYIbMYP Y POOOUUX EMHOCIAX HA PIGHOMIDHICIb BUCIBY.

Bucnogxu 6ionosiono 0o cmammi. Buxopucmanns 2iopociganku 0036015€ CMEOPUMU HOPMANbHI YMOBU 0I5l NPOPOC-
ManHs HACTHHA | OMPUMAHHA CX00I8 8 CIUCTT MEPMIHU, WO ABTAECMbCI BANCTUBOIO 3A0aUel0 8 MEXHONO2T BUPOUYBANHS PaH-
Hix 0804i8. bo inakuie 3HuAiCYEMbCs NOKAZHUK NOTLOBOT CXOXCOCMI HACIHMA, He 3abe3neuyemobes HeoOXiona 2ycmoma poCiuH,
BHUIICYEMBCSL BUXTO CMAHOAPHOL NPOOYKYIL.
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IIposedeni nonepeoni docniodicennsa 2iopocieanku NOKA3AU, WO ii GUKOPUCMAHHA He MINbKU 3MEHULYE MepMIiH MidIC
npoyecom 8uUcigy ma nosaoro cxodie, a i cnpuac Cymmesiii ekonomii Hacinna. Le € 0yice 8adcIugUM 8 CyHacHUX eKOHOMIYHUX
YMOBAX, KONU HACTHHS 080HEBUX KYIbMYP € 00CUMb 00POSUM.

Knrouosi cnosa: osoui; sucienuii anapam, 2iopocieanka, npopoujene HacinHs; 00CHiONCeHH.

Puc.: 5. Tabn.: 2. bién.: 6.
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BBICEB IIPOPOIIEHHBIX CEMSAH OBOIIIHbLIX KYJIBTYP
C IIoMoubIO r'MaAPOCEAJIKHA

Axkmyansnocms memul uccinedosanusn. B cmamve paccmampusaemes npobnema nonyueHus panne2o ypoucas 080UHbIX
Kynomyp, 6e3 0ononHUMenbHo20 NpUMeHeHUs 2epouytoo8 u Opyeux XUMU4eckux cpeocms, NOCKOIbKY 8Ce 9Mo yMeHbulaem
NUMAamenvHyl0 YyeHHOCmb U Noab3y pannux ogowjeu. Tpancnopmupogka ogowell u3 10JICHbIX obracmeli mpebyem OONOTHU-
MeNbHbIX 3ampam, eIUSIOWUX HA YeH) panHel NPOOYKYUU.

Ilocmanogxa npodnemol. C yenvio nogviuieHus Kauecmsaa 08ouell, a makice YMeHbUUeHUs. BpeMenU NOsAGIeHUs. OPYic-
HbIX 8CX0008, Nonyuenue panHell npoOyKyuu, NpeodoAHceHo NOCe8 HPOPOCUIUX CEMAH C UCNONb30BAHUEM 2UOPOCESTKU.

Ananuz nocnedonux uccnedoeanuii u nyonukayuit. Pazpabomre gvicesaiowjeco annapama 0ns noceéa npopoujeHHbIxX
cemsaH noceaujervl Hayunvle uccreooganus I. M. Yeprawenxo, B. U. [lewko, O. A. Konosan, JI. U .Ky3vmenxo, /1. A. Awyx,
H. @. Onvxosckuii, H. B. baxym, FO. A. Manuucoxui, A. J]. Knumuyx, B. b. Boiixo, E. B. Tpygnsax, J. C. Apxun u op.

Buioenenue neuccnedosannvix uacmeii oowieii npoonemut. Oonaxo npeonodicentvie KOHCMPYKYUU 8bICEBAIOUWUX Anna-
pamos He nooxoosm Oisi NOCeBA NPOPOUEHHBIX 1eCKOBECHbIX CeMAH OBOUHBIX KYIbIMYp, NOCKONLKY Hanudue Kpaxmaid 8
KOJicype ceMsaH npu KOHmakme ¢ 6000U, NPUBOOUM K HATUNAHUIO CeMAH HA Oemansax @vicegaiowe2o annapama. Imo npuso-
oum K mpagmMupo8anulo ceMsaH u e20 pOCMK08 npu nocege, HU3KOU NONeBOl 8CX0JceCmu U, KaK umoe, Kk Heagpghexmugnocmu
UCNONB30BAHUA BLICEBAIOWUX ANNAPAMOS.

Ilocmanogka 3a0auu. Onucamov cmpoenue CKOHCMPYUPOBAHHOU 2UOPOCESTKY, ee MeXHUYecKue XapaKxmepucmuxu u
npunyun pabomel. Ilpedcmagums pe3ynbmamul UCCIEO08AHUA NO ONPEOeNeHUI0 GUAHUS KOHYSHMPAYUuu NPOPOUEHHbIX ce-
MSAH 0BOWHBIX KYIbMYP 8 pAOOUUX eMKOCHAX HA PAGHOMEPHOCHb BbICEEA.

H3znoorcenue ocosnozo mamepuana. A6mopom cmamuvi pazpabomana KOHCMpPYKYust 2UOPOCesIKY, 8 KOMOPOU NPOXooum
npoyecc N0OO20MOBKU CeMAH K NOCe8y U Q03UPOBAHHDIIL BbICE8 CEMAH AepOUOPABTUYECKUM CROCODOM 8Mecme ¢ HCUOKOCBIO
6e3 nospesicOeHuss pocmkos. B cmamve paccmompeno cmpoenue 2udpocesniku u npunyun ee pabomot. Ilpeonodicennas cuopo-
ceanka ocobeHHo Ihpexmusna npu npuUMeHeHUuU BbICe8a YEIANCHEHHLIX U NPOPOUJEHHBIX CeMAH HA NPuycaoeOHblX, OauHbIX
yuacmkax, 6 meniuyax npu GLIPAWUEAHUU OBOWHBIX KYILIMYP U NeKAPCMBEHHbIX PACMEHUll, U AGIAEMC S MHO2OMYHKYUOHATb-
Houl. Ona modicem ObImb UCNONB308ANA OJIA NOTUBA HENOCPEOCMBEHHO KYIbMYPbl 8 PAOY MANOU 00301 800bl Ul NOONUMbIBAIO-
wum pacmeopom. Paspabomannas cuopocesnka no3gonsiem makxdice 0Cywecmeisims npeonocesHyio NoO20MmoeKy cemsaH — ocy-
wecmenamy npoyecc aspuposanus (bapbomuposanus) ceman. Ilpedcmagnensvt pe3ynomamol UCC1e008aHUsS NO ONPeOeNeHUIO
GNUAHUSA KOHYEHMPAYUU NPOPOUJEHHBIX CEMAH 0BOUHBIX KYIbIYD 8 PAOOYUX eMKOCTAX HA PABHOMEPHOCTb 8bICeBd.

Bui60o0ovt 6 coomeemcmeuu co cmamueii. Vcnonvsoganue 2u0pocesiKu no3gonsem co30ams HOpPMAibHble YCA08Usl Ol
npopacmanus CeMan U NOLYUeHUs 8CX0008 8 coicample CPOKU, YMO AGIAEMC BAJICHOU 3a0adell 8 MeXHON02UU 8bIPAUYUBAHUS
pannux ogoweil. [lomomy umo, unave cHudiCcaemcs noKasamensb NOLEBO 6CXOJCECMU CeMsH, He obecnedugaemcsi Heodxoou-
MAst 2yCmoma pacmeHutl, CHUICAEeMCcsl 8bIX00 CMAHOAPMHOU NPOOYKYUU.

IIposedennvle npedsapumenvhule ucciedo8aHus 2UOPOCESKY NOKA3AU, YMO ee UCNONb308aAHUe He MOJIbKO YMeHbUdem
CPOK MedHcOy npoyeccom 8vicesa U NosagieHueM 6cx0008, a U CnocoOCmeyem cyujecmeenol SKOHOMUU ceMan. Dmo oueHb
BAICHO 8 COBPEMEHHBIX IKOHOMUUECKUX YCIOBUAX, KO20A CeMEHA OBOWHBIX KYIbIMYP AGNAIOMCA 00CIMAMOYHO 00POSUMU.

Kniouegwie cnosa: osowu; gvicegaiowuil annapam, 2u0pocesiKa, npopoujeHHvle cemMend; ucciedosaHue.
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