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Abstract: The paper presents theoretical studies and
laboratory experiments regarding pneumatic equipment
for sowing small seeds in cups, highlighting the
advantages of this type of equipment with superior
parameters obtained from the considered crops.
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INTRODUCTION

Utilization the equipment proposed for sowing small
seeds in seedbeds decreases the volume of manual
force required to do the work, decreases the amount of
seed per surface unit, eliminates the execution of works
thus reducing costs for obtaining seedlings. [3], [4]

It is also ensured the sowing depth and emerging
uniformity of plants. To achieve the equipment plastic
products or existing components of some installations
and equipment that can be reused, are used.

Studies and experimental tests relating to the
production index, consumption standard, the emerging
degree and the plants percentage obtained will be
continued. Based on the rules relating to the influencing
factors for achieving optimal density can be established
by species, the crop nature, the crop schemes implicitly
expressing the productivity. [1], [2]

MATERIALS AND METHODS

Studies aim to achieve an equipment that can be used
to set up small specific seed crops respectively forestry,
flower, vegetable species and develop in the
mechanization laboratories of the Faculty of Horticulture
and Agriculture from Craiova. [6], [7]

Therefore, some of the methods used for sowing
manually or mechanized the small seeds, existing in the
country and abroad, were studied. (fig.1). [8]

a)
Fig. 1 a) Sowing in gullies by hand; b) equipment for sowing small seeds, grain by grain
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Rezumat: I lucrare se prezintd studile teoretice gi
expernimentanie din laboratoare privind realizarea unui
echipament pneumatic pentru seménatul semintelor mici
in alveole, evidentiind avantajele acestui tip de
echipament prin parametrii superiori obtinuti la culturile
luate Tn calcul.
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INTRODUCERE

Folosirea echipamentului propus pentru semanatul
semintelor mici in rasadnite scade volumul de forta
manuald necesar pentru realizarea lucrarii, scade
cantitatea de seminte pe unitatea de suprafata, elimina
efectuarea unor lucrari reducand astfel cheltuielile pentru
obtinerea rasadurilor. [3], [4]

De asemenea este asigurata adancimea de semanat
si uniformitatea de rasarire a plantelor. Pentru realizarea
echipamentului se folosesc mase plastice sau elemente
componente ale unor instalatii si aparate existente care
pot fi refolosite.

Studiile si incercarile experimentale referitoare la indici
de productie, norme de consum, gradul de rasérire si
procentul de plante obtinut vor continua. Pe baza
regulilor referitoare la factorii de influentd pentru
realizarea unei densitati optime se pot stabili pe specii,
pe natura de culturi, pe scheme de cultura, implicit de
productie care exprima in final productivitatea. [1], [2]

MATERIALE SI METODE

Studiile efectuate Tn vederea realizarii  unui
echipament care sa poata fi folosit la infiintarea culturilor
specifice din seminte mici respectiv specii silvice,
floricole, legumicole au inceput si se desfasoara in
laboratoarele de mecanizare ale Facultatii de Horticultura
si Agricultura din Craiova. [6], [7]

in acest scop au fost studiate o parte din metodele
folosite pentru semanatul semintelor mici, manuale sau
mecanizate existente in fara si in strainatate. (fig.1). [8]
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Also have been studied some characteristics of the
seeds belonging to forestry, flower and vegetable
species. [2]

Fig. 2 — Tabacco seeds covered by treating substances

MMB=2,857¢
GuLlI ﬂ D= 1 mm

Documentation and studies consideration was given to

the following:

- Direct sowing in cups;

- Consecutive sowing in several cups at the same
time;

- Possibilities for sowing depth adjustment; [5]

- Automation possibilities for sowing small seeds in
cups. [9], [10]

Based on the rules relating to the influencing factors
for achieving optimal density, the production indexes,
expressing the final productivity may be established on
species, the crops nature on culture scheme.

Research and testing relating to the production indices
at the consumption norms, will continue. [6], [7]

Following the results obtained recently through
research, the consumption norms of the seeds sown in
seedbeds should be set in relation to the average index
of soil emergence, determined by laboratory germination,
with plants maintenance index and the percentage of
capable plants obtained. Sowing rate can be calculated
as it follows:

a) Sowing rate in number of seeds per linear meter of the
ditch channel, with the relation (1):

100 , 100 , 100 _ .« 1.000.000
A R*M*A

n=i*_—~"-
R M
or/ sau:

Fig. 4 - Small seeds of vegetable species
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Totodata au fost studiate si unele caracteristici ale
semintelor din speciile silvice, floricole si legumicole. [2]

MMB=4,666¢

D=2mm
=0,7mm

Documentarea si studiile au luat in consideratie si

urmatoarele:

- Semanatul direct in alveole;

- Semanatul consecutiv in mai multe alveole in acelasi
timp;

- Posibilitatile de reglare a adancimii de semanat; [5]

- Posibilitdtile de automatizare a semanatului a
semintelor mici in alveole. [9], [10]

Pe baza regulilor referitoare la factorii de influenta in
realizarea unor densitati optime, se pot stabili pe specii,
pe natura de culturi pe scheme de cultura, indicii de
productie care exprima in final productivitatea .

Cercetarile si experimentarile referitoare la indicii de
productie, la normele de consum, vor continua. [6], [7]

Ca urmare a rezultatelor obtinute in ultimul timp, prin
cercetare, normele de consum de seminte la
semanaturile Tn rasadnite trebuie sa se stabileasca in
raport cu indicele mediu de rasarire in sol, cu germinatia
determinata in laborator, cu indice de mentinere a
plantelor precum si procentul de plante apte obtinute .
Norma de semanat se poate calcula astfel:

a) Norma de seménat in numar de seminte la metru liniar
de rigola , dupa relatia (1):

seeds/meter,
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| 1.000.000

n="1,R*M*A [seedsim],

where:
n consumption rate (sowing rate) in seeds
number and seeds number to be sown per meter
[pcs / m];
i = index of production per ditch meter [pcs/m];
R = index (percentage) of emerging;
G = technical germination or potency germination
indicated in the analysis report [%];
M = index (percentage) of plant maintenance;
A = percentage of plants capable for planting.

b) Sowing rate in grams of seed per meter, with the

1)

n care:

n = norma de consum (norma de semanat) in numar de
seminte sau numarul de seminte ce trebuie semanat la
metru [buc/m];

i = indicele de productie la metru de rigola [buc/m];

R = indicele (procent) de rasarire;

G = germinatia tehnica sau potenta germinativa indicata
n buletinul de analiza [%];

M = indicele (procent) de mentinere al plantelor;

A = procentul de plante apte de plantat.

b) Norma de seméanat in grame de seminte la metru, dupa

relation (2): relatia (2):
q=n* G1000 , @ —n* G1000 [g/m]
1000 p 10*P
or/sau
| 1.000.000 G1000 1.000.000* G1000
A= L. R*M*Ax« 10*P Z R*M *A*P [g/m] @)
where: n care:

g = consumption rate (sowing rate), in grams of
seeds or quantity of seeds in grams to be sown at
linear meter;

G1000 = weight of 1000 seeds, indicated in the
analysis report, stating the average number of
seeds per kilogram - NK;

P seeds purity [%], inidicated in analysis
reports.

g = norma de consum (norma de semanat), in
grame de seminte sau cantitatea de seminte in
grame ce trebuie semanat la metrul liniar;
G1000 = greutatea a 1000 de seminte, indicata in
buletinele de analizd, ce mentioneaza gi numarul
mediu de seminte la kilogram — NK;
P = puritatea semintelor [%], inidicata in buletinele
de analiza.
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Fig. 5 — Functional diagram of the equipment
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Fig. 6 — Distributor for 8 nozels
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RESULTS

The results obtained in laboratory regarding the uniformity
of distribution of turnip, eggplant and tabacco seeds are
shown in graphs 1, 2 and 3:

|NMATEH'-'dqu¢u&umlz C\‘:‘nqmu':q

REZULTATE

Rezultatele obtinute in laborator privind uniformitatea
de distribuire pentru semintele de gulie, vinete, respectiv
tutun sunt prezentate in graficele 1, 2 si 3:
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Fig.6 - Uniformity of distribution for turnip small grains average diameter of 1 mm
and suction hole diameter of 0.5 mm

From the fig.6 it can be observed that the uniformity of
seed distribution decreases with the outer diameter of the
cone. This happens probably because the surface
between the hole and the exterior of the cone allows
setting more seeds on it during the aspiration.

Din fig.6 se observa ca uniformitatea de distribuire a
semintelor scade odata cu cresterea diametrului exterior
al conului. Probabil datorita faptului ca suprafata dintre
orificiu si exteriorul conului permite asezarea mai multor
seminte pe el in timpul aspiratiei.
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Fig.7 - Uniformity of distribution for small seeds of eggplants with average diameter of 1 mm and
suction hole diameter of 0.5 mm

From the fig.7 it can be observed that the uniformity of
seed distribution decreases with the outer diameter of the
cone. This happens probably because the surface
between the hole and the exterior of the cone allows
setting more seeds conditioned by width during the
aspiration.
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Din fig.7 se observa ca uniformitatea de distribuire a
semintelor scade odata cu cresterea diametrului exterior
al conului. Probabil ca suprafata rezultata intre orificiu si
exteriorul conului permite asezarea mai multor seminte
conditionate de Iatime n timpul aspiratiei.
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Fig.8 - Uniformity of distribution for small seeds of pelleted tobacco with average diameter of 1 mm and
suction hole diameter of 0.5 mm

From the fig.8 it can be observed that the uniformity
of seed distribution decreases with the outer diameter of
the cone. This happens probably because the seeds
outer diameter grows by pelleting and the surface
between the cone and the hole does not allow setting
more seeds during the aspiration.

CONCLUSIONS

For performing the production indexes the following
technical indications related to compulsory minmum works
to perform are imposed, such as:

- When preparing the seeds: verification of seeds
quality, establishing the sowing norms, setting the
sowing method, preparation of seeds according to
each variety;

- When sowing the seeds: soil temperature, at the
moment of sowing should be between +9°C
+15°C;

- When covering the seeds: seeds covering with the
humus-sand mixture prepared, slightly compressing
the humus after soil covering;

- Equipment can be used in narrower spaces, being
easily to handle and use;

- Driving the vacuum generator can be done elctrically
or thermically;

- Depression in installation does not require greater
values, because of the seeds small mass;

- Nozzles holes should represent 0.5-0.6 out of the
smallest size of seed,;

- Nozzle peak should not allow placing more than one
seed on the nozzle hole;

- Seeds aspired within the sucking tube can be
collected in lower cover, recovered and considered
as innapropriate;

- By wusing this equipment, the productivity is
increased, the space of establishing the seedlings is
reduced, the seeds norm is diminished;

- The germinating, rising and development space of
plants is assured;

- Equipment can be automated and built by minimum
costs.
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Din fig.8 se observa ca uniformitatea de distribuire a
semintelor scade odata cu cresterea diametrului exterior
al conului. Probabil ca prin drajare diametul exterior al
semintelor creste, iar suprafata dintre con si orificiu nu
permite asezarea mai multor seminte Tn timpul aspiratiei.

CONCLUZII

Pentru realizarea indicilor de productie se impune
realizarea intocmai a urmatoarelor indicatii tehnice
privind lucrarile minime obligatorii ce trebuie executate n
rasadnite astfel:

- La pregdtirea semintelor. verificarea calitatii
semintelor;  stabilrea normelor de semdénat;
precizarea modului de semanare; pregatirea

semintelor conform specificului fiecarei specii;

- La seméanarea semintelor. temperatura solului, la
data semanarii trebuie sa fie intre +9°C ... +15°C;

- La acoperirea semintelor. acoperirea semintelor cu
amestecul indicat de humus si nisip pregatit; tasarea
usoara a humusului dupa acoperirea solului;

- Echipamentul poate fi folosit in spafii mici fiind ugor
de manipulat si folosit;

- Acfionarea generatorului de vacuum se poate face
elctric sau cu motor termic;

- Depresiunea in instalafie nu necesita valori mari
datorita masei mici a semintelor;

- Orificiile duzelor trebuie sa reprezinte 0,5-0,6 din cea
mai micd dimensiune a seminfei;

- Varful duzei s& nu permitd agsezarea mai multor
seminfe in acelasi timp pe orificiul duzei;

- Semintele aspirate in interiorul tubului de aspiratie pot
fi colectate Tn capacul inferior, pot fi recuperate si
considerate necorespunzatoare;

- Prin utilizarea echipamentului se mareste
productivitatea, se micsoreaza spatiul de infiintare al
rasadnitelor, se micsoreaza norma de seminte;

- Se asigurd spatiul de germinare, rasarire i
dezvoltare al plantelor;

- Echipamentul poate fi si automatizat si construit cu
costuri minime.
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