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PHYSICAL PROPERTIES OF HARICOT BEAN
WITH REGARD TO THE THRESHING PROCESS

FYZIKALNI VLASTNOSTI SEMEN FAZOLU
DULEZITE Z HLEDISKA VYMLATU

F. Bieganowski, J. Kowalczuk

Institute of Agricultural Engineering, University of Agriculture Lublin, Poland

ABSTRACT: The analysis of the results of present investigations showed that along with the decrease in the moisture of
seeds within the range of 26-16%, the force needed to open pods decreased. A significant fall in its quantity was observed
in the range of moisture content between 22 and 16%. The strength of seeds has an inverse run. It increases along with the
rise in seed moisture within the range of 16-24% to decrease later. A significant fall in the strength of seeds was observed
at a moisture content below 24%. Therefore it follows that the range of moisture content in which the strength of seeds is
kept at its level and in which it is impossible for a sharp decrease in the minimal force needed for opening a pod to occur is
limited to 22-24%. This range should be considered as optimal with regard to seed damage in the threshing assembly as it
was also corroborated by the investigations of haricot bean pods thresh ability.

haricot bean; properties of seeds and pods; moisture; threshing process

ABSTRAKT: Rozbor vysledk vyzkumu ukdzal, Ze pfi poklesu vlhkosti semen fazolu péstovaného na zeleny lusk v rozsahu
od 28 do 16 % sila potiebnd k otevieni struku klesd. Podstatn& se jeji potfeba sniZila v rozsahu vlhkosti od 22 do 16 %.
Opaény pribéh md pevnost semen. Zvy3uje se s rustem vlhkosti od 16 do 24 % a potom klesd.. Podstatny pokles pevnosti
semen byl zaznamendn pfi vlhkosti nad 24 %. Z toho vyplyvd, Ze vzhledem k sile potfebné na otevieni struku a k pevnosti
semen je pro sklizefi nejvhodnéjsi vlhkost semen mezi 22 aZ 24 %. Tyto vysledky byly potvrzeny pfi vymlatu fazolu

v laboratornich podminkdch na upraveném mldticim Wstroji.

fazol péstovany na zeleny lusk; fyzikdlné-mechanické vlastnosti; vihkost semen; vymlat

INTRODUCTION

In the process of mechanical threshing of haricot bean
considerable losses of seeds are caused by inadequate
threshing of pods and mechanical damage to seeds
(Bieganowski, 1989a, b; Duczmal, 1976). As
reported by Bieganowski (1989a, b) and also
Jech and Sosnowski (1979), as well as Sos-
nowski (1991), the losses are caused by unfavorable
properties of plants, pods and seeds of this species with
regard to the threshing process which are superimposed
on improper action of the components of the threshing
assembly. To determine the range of losses will be pos-
sible only after the properties of pods and seeds which
determine their behaviour under the influence of me-
chanical forces in the threshing assembly have been
learned. Considering the fact that in the threshing proc-
ess the detachment of seeds from a pod consists in its
opening or disrupting its structure it follows that the
force needed to open pods and the strength of seeds
under the conditions of dynamic load should be regarded
as the essential properties of plants. The study of these
issues was the aim of the present investigations.

ZEMEDELSKA TECHNIKA, 41, 1995 (4): 129-132

MATERIAL AND METHOD

The scope of the investigations comprised the deter-
mination of the influence of moisture content on the
force needed to open a pod, the strength of seeds and
the quality of threshing of the following varieties of
haricot bean: Asta, Fana and Ztota Saxa.

The investigations were carried out in the period of
full maturity of seeds within the moisture range of 16—
28%, divided into six levels. Particular levels of mois-
ture were reached by either naturally drying or artifi-
cially moisturizing the plants. The moisture content of
test samples of pods, seeds since and plants were de-
termined according to the Polish standard PN/R-65950.

The strength needed for opening pods was determi-
ned for pods with five seeds since these constituted the
largest part in the whole population.

The measurements were made according to the di-
rect method consisting in stretching two hulls of a pod
with the help of special pins (Fig. 1). The tests were
made on the ABW-4 testing machine connected to an
amplifier and an x-y register. The machine was
equipped with a gauge head with the measuring range
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1. Diagram of the stand for measuring the force necessary to open
pods

| — casing, 2 — gauge head, 3 - stretching pins, 4 — movable table,
5 — complex of the steering the direction and the speed of movement
of the load assembly

of 0-50 N. In the test the speed of stretching of hulls
was 0.0008 m.s™!. Each test ran five times, and 20 pods
in each run were used.

The strength of seeds was defined as their resistance
to injury caused by an an impact. The principle of load-
ing a sample consisted in ejecting it with the constant
peripheral speed of 12.6 m.s™! from the rotating cen-
trifugal ejector in the direction of the steel retaining
ring (Fig. 2). Each test was repeated five times and
samples of 100 seeds were used. After the tests had
been completed the percentages of seeds with micro-
and macro-damage were determined. The investiga-
tions of threshing were carried out on a test stand built
on the basis of the Bizon Z040 grain combine harvester
equipped with a concave for haricot bean threshing and
designed especially for the purpose (Fig. 3). The
threshing was carried out under the following condi-
tions: the weight of a sample 5 kg, the throughput 1.6—
1.8 kg.s‘l, the concave-to-drum clearance (inlet/out-
let) — 20/7 mm/mm and the peripheral speed of the
threshing drum 12.6 m.s™!. After each sample had been
threshed the following indices were calculated:

— seeds unthreshed n according to the formula:

my

n= .100 (%)
my+my

where: m — the mass of the seeds from unthreshed pods (kg)
m, — the mass of the threshed seeds (kg)

— macro and micro damage of seeds u according to
the formula:
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2. Diagram of the stand of dynamic load of haricot bean seeds

1 - casing, 2 - housing, 3 — centrifugal ejector, 4 — movable bottom,
5 - steel ring, 6 — cushioning cone for damping down ricocheting
seeds, 7 — electric motor, 8 - tachometer, 9 — governor of the ejector
motor

m,
m,+m

.100 (%)

U=

where: m, - the weight of the damaged seeds (macro- or micro-)
(kg)
m - the weight of the undamaged seeds in the sample (kg)

Macro-damage was the damage visible with the na-

ked eye; micro-damage 'was the damage visible on
seeds after 24-hours’ soaking in water.

RESULTS

The statistical analysis of the force needed for open-
ing a pod has shown the most significant influence on
it had the moisture content of seeds (F, = 44.55) and
to a lesser extent the variety (F, = 14.40). The quantity
of the force (Fig. 4) decreased along with the decreas-
ing moisture content of seeds in all the investigated
varieties. A rather sharp fall in the quantity of the force
had been noticed at the moisture contents of seeds be-
low 22%. This quality is influenced by the size of pods;
it was considerably lower for small-sized pods of the
Ztota Saxa variety compared to larger pods of the Asta
and Fana varieties.

The analysis of the strength of haricot bean seeds
under ,,impact* has shown that the strongest influence
on the damage of seeds have both the variety and the

ZEMEDELSKA TECHNIKA, 41, 1995 (4): 129-132



moisture content of seeds under load. The most resis-
tant to damage are small seeds of the Ztota Saxa variety
as compared to the Asta and the Fana varieties with
larger seeds (Fig. 4). The existence of similar relation-
ship has been indicated by the results of the investiga-
tion of threshing (Fig. 5). The highest loss of un-
threshed seeds was found in the Zlota Saxa variety
which has fleshy pods, prone to break crosswise. The
best conditions for threshing with regard to damage
were found at the moisture content of seeds in the range
of 22-24%.

DISCUSSION

The analysis of the results of the investigations has
shown that haricot bean pods have very disadvanta-
geous properties with regard to threshing in comparison
with those of dry edible bean varieties (SosnowsKki,
1991). These are: low resistance of seeds to injury,
a considerable force needed for opening a pod and sus-
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4. The influence of the moisture on the damage to seeds and the
force necessary to open a pod
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3. Diagram of the threshing stand

| - feeding conveyor, 2 — slanting conveyor,
3 — threshing drum, 4 — concave, 5 - container
for seeds, 6 — container for straw

ceptibility of pods to crosswise breakage. The analysis
of the results of the investigation of physical properties
showed that the optimal moisture content of seeds with
regard to threshing ranged from 22 to 24%. This cor-
responds to the opinion held by Bieganowski
(1989a, b), Sosnowski (1991) and Duczmal
(1976). The present results as well as those presented
in other reports (Duczmal, 1976; Sosnowski,
1991) showed that the bar threshing assembly leaves
little room for improvement when thoroughness of
threshing is taken into account. To decrease the loss
consisting of unthreshed seeds the percentage of ,,rub-
bing™ in the threshing process should be increased.
That would require, however, to design a different
threshing mechanism.

CONCLUSION

It followed from the present investigations that the
quantity of the force needed for opening a pod of hari-
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5. The influence of the moisture on the loss of seeds caused by
damage and inadequate threshing of the investigated varicties of
haricot bean Iting from the threshing process
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cot bean and the strength of seeds depended on the
variety and on the moisture content of seeds. The best
moisture content with regard to threshing ranged from
22 to 24%.
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STUDIES ON MECHANICAL PROPERTIES OF RAPE
IN THE ASPECT OF ITS QUANTITY AND QUALITY LOSSES

STUDIUM MECHANICKYCH VLASTNOSTI SEMEN REPKY VE VZTAHU
K JEJICH KVANTITATIVNIM A KVALITATIVNIM ZTRATAM

B. Szot, S. Stepniewski

Institute of Agrophysics, Polish Academy of Sciences, Lublin, Poland

ABSTRACT: The aim of the present studies was to estimate a value of the varieties bred at present in Poland, according to
their susceptibility to quantity and quality losses. Cracking resistance of pods expressed as a strength coefficient in torsion
test was chosen as a factor describing varietal susceptibility to quantity losses (shattering). Susceptibility to quality losses
was characterized by mechanical parameters derived from compression test of a single seed. The differentiated cracking
resistance of the studied varieties was proved. Also mechanical parameters of seeds showed variability according to variety.
Investigations confirmed the suitability of the applied methods to compare mechanical properties of various varieties of rape,
and results could be utilized in the practice at the selection of varieties and at the construction of machines used in rapeseed
harvesting and handling.

rapeseed; pods; seeds; strength

ABSTRAKT: Cilem vyzkumu, jehoZ vysledky predkldddme, bylo hodnoceni v Polsku nejcast&ji péstovanych odrid fepky
vzhledem k jejich ndchylnosti ke kvantitativnim a kvalitativnim ztratdm. Odolnost $eSuli vi¢i praskéni, vyjddfend pevnostnim
koeficientem pfi ohybovych testech, byla prfijata jako faktor vysvétlujici odriidovou citlivost na kvantitativni ztraty (vytfdsani).
Néchylnost ke kvalitativnim ztrdtdm byla charakterizovdna mechanickymi parametry odvozenymi ze stlacovacich testl jed-
notlivych semen. Byla zji§téna rozdilnd odolnost jednotlivych odriid vii&i praskdni $e3ulf. Mechanické parametry semen rovnéZ
poukazuji na odridové rozdily. Vyzkum potvrdil vhodnost metod pouZitych pro porovndni mechanickych vlastnosti riznych
odrlid fepky. Vysledky vyzkumu se mohou v praxi vyuZit pfi vybéru vhodnych odrid a pfi konstrukci stroji pro sklizefi

a poskliziiové zpracovani.

fepka; SeSule; semena; pevnost

INTRODUCTION

Rapeseed is an oilseed of a basic importance in Po-
land. One of the highest production of seeds of this
plant in Europe allows to export the surpluses of Polish
rape to other countries. However, what was confirmed
in the investigations carried out at the Institute of Agro-
physics (Szot et al., 1989), considerable amount of
yield could be lost during harvesting. Also quality
losses (Stepniewski etal., 1991) took place in the
postharvest technological processes like: drying, clean-
ing or transport.

Investigations carried out in the Institute of Agro-
physics in Lublin resulted in elaboration of methodic
(Tys and Bengtsson, 1991; Szot and Step-
niewski, 1991), which allow to compare strength
features of rape’s pods and seeds. Pods features decided
of the amount of quantity losses — shattering losses and
losses in combine harvester, and seed features decided
of the quality losses — mechanical damage of skin.

ZEMEDELSKA TECHNIKA, 41, 1995 (4): 133-136

The studies presented below were made in order to
compare three varieties of rape cultivated at present in
Poland. The comparison was made from the point of
view of eventual quantity and quality seed losses dur-
ing harvesting and postharvest processes.

MATERIAL AND METHOD
MATERIAL FOR THE INVESTIGATION

Three varieties of rape cultivated at present in Po-
land were taken into consideration: Bolko variety of
Polish origin developed in 1989, Ceres — German va-
riety and Mar, very new variety bred in Poland.

Material for the investigations came from field ex-
periment of the Institute of Agrophysics. Pods were
collected during full maturity of plants and came from
the plants grow inside the field. From three to nine pods
were taken from one plant, from its different parts.
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Only straight, unbroken and health pods with equalized
maturity were taken for the investigation, and the mini-
mal length of each pod was 60 mm. Pods were condi-
tioned in a store room before testing in order to equa-
lize their moisture content.

Seeds came from the same field experiment as pods.
They were collected at full maturity. Seeds were
threshed by hand and dried at open air in order to avoid
initial damage. Moisture content of seeds was 7% w.b.
during the test and it was air dry moisture. Seeds were
separated on sieves and only those kernels, which
didn’t come through the sieve with 2 mm holes, but left
in holes of this sieve were taken for investigation.
50 seeds and pods of each variety were examined.

METHOD OF INVESTIGATION OF PODS STRENGTH
FEATURES

Strength features of pods were examined in torsion
test. Single pod was fasten in a special handle with two
jaws. One jaw was immovable and the second was ro-
tative and fixed with a wheel. An elastic cord reeled on
the wheel made possible to measure a torque of turning
pod. The cord was fasten to the measuring head, which
feed give a torsion of pod. An analogue signal from the
head was registered with a computer as a curve in
torque and turning angle coordinate system. Turning
angle 180° was equal for each pod and induced total
crash of sutures. Each test consisted of two torsion:

— first to evaluate physical parameters of an intact
pod,

— second to evaluate torsion energy of the same pod
with broken sutures.

Seven parameters characterized strength of pod was
evaluated during the test: total torsion energy of a pod
with unbroken sutures (A), energy of torsion of a pod
with broken sutures (A”), energy caused first crack of
sutures (A”), energy represents compactness of the su-
tures (A A), maximal torque (M), angle represents
first crack (ot), summary strength coefficient (R).

Summary strength coefficient R was calculated on
the basis of previously obtained parameters, according
to the following formula:

R=-042+021A"+1.64 A" +0.38 AA +

+0.30 M, +291 0 (N

max

METHOD OF INVESTIGATION OF SEEDS STRENGTH

Compression test of a single seed was chosen to
compare its strength features. Every seed was placed
with horizontal dividing plain of cotyledons and sepa-
rately compressed between two parallel plates. Plates
were fixed into the Instron testing machine, model
6022. Deformation velocity was 10 mm/min. Curve in
force-deformation coordinate system was obtained. The
following parameters were derived from the curve:

134

maximal compression force, deformation correspond-
ing to it, force caused first indivertible change (first
rupture), deformation corresponding to this force, ener-
gy required to the total damage of seed, apparent modu-
lus of elasticity.

Force caused first indivertible change and deforma-
tion corresponded to it were considered as limits of
elasticity (elastic force and deformation). Apparent
modulus of elasticity was calculated from the linear
part of the curve, according to Hertz theory:

_ 10610 -4 \[KT ([ FY

E
T R (A4

2
where: @ — Poisson’s ratio
K - constant
R - radius of seed curvature
AF - force in the linear part of compression curve
Ad — deformation of the seed

Poisson’s ratio was assumed as 0.4 and constant k
as equal 1.3514.

RESULTS

Both pods and seeds of the studied varieties showed
considerable differences in their strength parameters.
The strength coefficient calculated from all parameters
derived from the test, differed for the studied varieties
(Fig. 1) and at average was from 4.21 for Ceres to 6.37
for Mar. The differences were significant between Mar
and other two varieties,-but were insignificant between
Ceres and Bolko.

Some strength features of seeds showed also differ-
ences and other didn’t differ significantly. First para-
meter, maximal compression force didn’t differ signifi-
cantly between studied varieties (Fig. 2), but the
highest average value of this parameter had Ceres —

STRENGTH COEFFICIENT

) B LR SISACRICH] [PPSR SOOI

BOLKO CERES MAR
VARIETIES

1. Means and confidence intervals of pod’s strength coefficient
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14.79 N. The lowest maximal force had Bolko —
13.75 N at average, while Mar had 14.37 N. Elastic
force behaved in analogous way. The values of this
parameter didn’t differ significantly between all varie-
ties and the biggest average was for Ceres — 10.1 N,
for Bolko was 9.91 N and for Mar was 9.76 N.

Deformation corresponded to the compression
forces were the biggest for Bolko and the smallest for
Mar, both maximal and elastic (Fig. 3). Maximal defor-
mation varied from 0.37 mm to 0.33 mm, while elastic
deformation varied from 0.23 mm to 0.19 mm, al-
though the differences were statistically insignificant.

Energy required to skin damage was equal for all
varieties — 2.7 mJ at average (Fig. 4). Only confidence
interval of this parameter for Bolko was considerably
bigger than for other varieties.
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5. Means and confidence intervals of seed’s modulus of elasticity

Significant differences of apparent modulus of elas-
ticity occurred between Bolko and two other varieties
(Fig. 5). This parameter was 29.2 MPa at average for
seeds of Bolko, but 40.5 MPa for Ceres and 41.8 MPa
for Mar.

DISCUSSION

Strength features of pods and seeds could be, besides
of chemical composition, yield etc., one of the most im-
portant factor concerning rape bread. The selection of
varieties could be made toward more resistible to shatter-
ing and more resistible to seeds mechanical damage. The
knowledge of pods and seeds parameter could also give
some important data for machine constructors. This could
benefit in quantity and quality of yield.
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Comparing studied varieties, Mar variety characte-
rized high pods resistance to torsion and relatively low
seeds resistance to compression. Good pods mechanical
characteristic predict better crack resistance of this va-
riety, however mechanical parameters of seeds were
not so good, what could results in worse quality of
harvested seeds.

German variety Ceres characterized the worst pods
features among other varieties — the smallest strength
coefficient. Nevertheless seeds of this variety stood
higher loads and deformations, both maximal and till
the first rupture. They had also quite big apparent
modulus of elasticity. The above mentioned features
could predict bigger quantity losses in consequence of
shattering, but better seed quality.

Evaluating technological value of each variety, it
should be stated that high crack resistance of pods
didn’t correlate with high damage resistance of seeds.
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VPLYV NIEKTORYCH FAKTOROV NA POSKODENIE
ZRNA OSIVOVE]J KUKURICE

THE EFFECT OF SOME FACTORS ON SEED MAIZE GRAIN DAMAGE

M. Angelovié¢

University of Agriculture, Nitra, Slovak Republic

ABSTRACT: The quality of seed maize shelling is influenced by physico-mechanical properties. In laboratory conditions
mechanical properties of grain of seed maize were determined during its dynamic loading. The study deals in detail with the
effect of peripheral velocity of impact (vp =8 + 18 m.s'l), grain moisture (W = 12 + 35 %), grain temperature (T = +35 +
-10°C) and hybrid on grain damage (%). Measurements were carried out on laboratory apparatus to observe the seed strength
during impacts. It follows from the measured and evaluated values that the change in intensity of peripheral velocity has
a highly significant effect of the value of damage. Increase in the damage is marked at a velocity over 14 m.s™! (Fig. 1). The
grain maize damaged during dynamic loading was much affected by grain moisture. It is evident from the course of
dependences (Fig. 1) that the most resistant to damage is the grain of 22 to 25% moisture. The damage grows at grain moisture
values 30 + 35%. On the other side, an increase in damage may be observed at grain moisture about 15% what will be
manifested during grain maize shelling. The grain moisture during dynamic loading also affects the value of damage. It can
be seen from Fig. 2 that the lowest damage of heat-exposed grain by impact is at the temperature ranging about +10 °C. The
values of damage rise at the temperatures over +15 °C, maxima being achieved about -5 and —10 °C. Hybrids have different
sensitivity to damage during dynamic loading. The dent maize hybrid is in the laboratory conditions less exposed to damage
than the semi-dent maize hybrid. The knowledge of measurements are required in adjusting parameters of machines during
post-harvest processing.

maize seed; grain damage; peripheral velocity; grain moisture; grain temperature

ABSTRAKT: V laboratérnych podmienkach boli stanovené mechanické vlastnosti zrna osivovej kukurice pri jeho dynamic-
kom zafaZenf v zdvislosti od meniacich sa podmienok: od obvodovej rychlosti ramena udelujicej raz, od meniacej sa vlhkosti
osiva, od réznych typov hybridov kukurice, od teploty zrna. Pri zataZen{ dynamickym rdzom sa najviac po§kodzuje najsuchsie
zrno, najmenej zrno s vlhkostou 22-25 %. Pri zvy¥enf vlhkosti zrna nad 30 % sa po¥kodenie opif vyrazne zvySuje. Teplota
zrna taktieZ ovplyviiuje hodnotu pokodenia pri jeho zataZeni. ZafaZené zrno je najmenej po¥kodzované pri teplote okolo
+10 °C. Hybridy osiva kukurice maji odli¥nd citlivost na poSkodovanie pri mechanickom zataZeni. Hybridy s typom zrna
konsky zub si v laboratérnych podmienkach v porovnan{ s hybridmi s typom zrna polozub menej po§kodzované.

osivo kukurice; poskodenie zrna; obvodov4 rychlost; vihkost zrna; teplota zrna

UvoD

kvalitu prdce, t. j. na straty zrna a jeho poSkodenie
v procese zberu aj pozberovej tipravy (Jech, 1983).

NeZiadicim znakom zberu a pozberového spracova-
nia zrna osivovej kukurice je jeho poS§kodzovanie. Ak
sa ma docielif poZadovand kvalita prdce, vyZaduje to
poznaf biologické a fyzikdlno-mechanické vlastnosti
zberaného materidlu.

Pre zrno kukurice je charakteristické vnitorné po-
§kodenie vo forme prasklin bez poSkodenia povrcho-
vych obalov. Takto poSkodené zrno sa pri mechanic-
kom alebo tepelnom zataZenf Tah3ie drobf a rozpaddva.
Kli¢ok sa vdaka svojej elastickosti a Specifickému
umiestneniu na §ilfku poskodzuje menej ako endosperm
(Strona, 1972; Mas§kovid etal., 1977).

Vihkost zrna je najvyznamnej$ou agrofyzikal-
nou, resp. technologickou vlastnostou, vplyvajicou na
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Teplota zrna ovplyviiuje jeho pevnost a tieZ
vplyva na poSkodenie zrna.

Tieto a dalSie vlastnosti maji pre kukuricu pestovani
na osivo svoje hraniéné veli¢iny, ktorych prekrogenie
ovplyviiuje kvalitu price. Ich hodnoty vyZaduji regu-
lovat pracovny reZim zberovych a manipula&nych stro-
jov. Pre volbu optimdlnych pracovnych reZimov musi-
me pozna( hraniéné hodnoty spominanych veli¢in.

MATERIAL A METODY

Cielom laboratérnych merani bolo stanovenie vy-
branych mechanickych vlastnosti zrna osivovej kukuri-
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ce pri jeho dynamickom zafaZeni v zdvislosti od meni-
acich sa podmienok:

— od obvodovej rychlosti ramena udelujicej rdz,

— od meniacej sa vlhkosti osiva,

— od roznych typov hybridov kukurice,

— od teploty zrna.

Hodnotiacim kritériom pre stanovenie mechanic-
kych vlastnosti zrna osivovej kukurice pri dynamic-
kom zafaZeni bola percentudlna hodnota posko-
denych zin v zdvislosti:

a) od obvodovej rychlosti ramena udelujiceho rdz

hladkou ocelovou plochou v, = 8 + 18 m.s",

b) od vlhkosti zrna W = 12 + 35 %,

¢) od teploty zrna poas mechanického zafaZenia T —
od +35 do -10 °C pri vlhkosti zrna W, = 14,5 %,

d) od hybridu - tri hybridy: CE 215 polozub, TO 455
konsky zub, CE 265 polozub.

Vzorky $ilkov na poli sa odoberali ruéne pri vihkos-
ti zrna 35 %. Ostatné poZadované vlhkosti sa ziskali
prirodnym dosti$anim pocas skladovania.

PoZadovand teplota pre merania sa zabezpecila
posobenim teplot prostredia v Ziadanych hodnotéch,
minimdlne 5 h pred meranim: teploty —10, -5, 0, +5 °C
posobenim vonkajsich tepl6t v zimnom obdobf, teploty

+10, +20 °C v sklade; teploty +30 azZ +35 °C sa dosia-
hli ohrievanim zrna v suSiarni.

Pri dynamickom zataZeni bol pre kaZdy variant od-
skidSany sibor 3 x 100 zfn.

Poskodenie bolo ¢lenené na: makroposkodenie (zrnd
poStiepané alebo s chybajiicou &asfou) a mikroposko-
denie (zrnd popraskané, pomliaZzdené). Poskodenie (P)
uvddzané vo vysledkoch je sictom percenta makro-
a mikroposkodenia.

Namerané hodnoty boli matematicko-Statisticky
spracované na pocitaci (tab. I).

VYSLEDKY A DISKUSIA

Namerané hodnoty priebehu poskodenia v zavislosti
od meniacich sa podmienok si graficky zndzornené na
obr. 1 a2.

a) Vplyv zmeny intenzity obvodovej rychlosti
(rdzu) — (obr. 1): jej ndrast md vysoko preukazny vplyv
na hodnotu poSkodenia. Takyto ndrast plati pre cely
rozsah vlhkosti.

b) Velmi vyznamny vplyv na poSkodenie zrna ku-
kurice pri dynamickom zafaZenimd vlhkos( zrna.

1. Regresné koeficienty a indexy koreldcie pre rovnicu ¥ = Al + A2.x + A3x7— Regression coefficients and indices of correlation for equation

Y=Al + A2.x + A3.x°

Obrdzok (krivka)! Qbwodove 917 chiost® RIS SR Index koreldcie*
(ms™) Al A2 A3
1A 8 31,835 -1,8868 0,0361 0,70889
10 45,757 -2,9099 0,0623 0,75919
14 66,5263 -2,7732 0,0457 0,84914
18 89,1425 —4,3073 0,0861 0,76353
1B 8 24,058 -1,6523 0,0383 0,76963
10 41,4744 -2,4923 0,0572 0,90118
14 57,6015 -3,0029 0,0632 0,76793
18 95,5702 -5,0012 0,0954 0,92566
1C 8 20,7229 -1,0058 0,0205 0,89448
10 28,6417 —1,4438 0,0340 0,82086
14 59,8517 -3,3910 0,0669 0,94421
18 82,0423 —4,0819 0,0801 0,96336
2A 8 0,5853 -0,1026 0,0067 0,96816
10 0,9328 -0,2010 0,0197 0,99106
14 12,4601 -0,9743 0,0052 0,97757
18 28,4734 -1,9241 0,0849 0,98218
2B 8 1,3272 -1,1212 0,0021 0,84444
10 74412 -0,1805 0,0111 0,60247
14 18,2846 -0,2218 0,0155 0,85497
18 33,7706 -1,4046 0,0533 0,93935
2C 8 0,9776 -0,0071 0,0003 0,68067
10 2,5423 -0,0398 0,0064 0,95108
14 5,7552 -0,4165 0,0268 0,85994
18 14,1374 -1,6769 0,0823 0,96312

Iﬁgure (curve), 2peripheral velocity, 3regressicm coefficients, *correlation index
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1. Zévislost poskodenia semien kukurice pri rdze od vlhkosti pri
réznych obvodovych rychlostiach ndrazovej plochy: A — hybrid CE
215, B - hybrid CE 265, C - hybrid TO 455 - Dependence of maize
seed damage during impact on the moisture at different peripheral
velocities of impacted area: A — hybrid CE 215, B - hybrid CE 265,
C ~ hybrid TO 455

'damnge. 2seed moisture

Vysvetlivky: v,=8 ms™!
—y, =10 ms™!
---------- v, =14 ms™

eemee y, = 18ms”
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teplota semien’ (°C)

2. Z4vislost poskodenia semien kukurice pri rdze od teploty zrna pri
réznych obvodovych rychlostiach ndrazovej plochy: A — hybrid CE
215, B - hybrid CE 265, C - hybrid TO 455 — Dependence of maize
seed damage during impact on grain temperature at different peri-
pheral velocities of impacted area: A — hybrid CE 215, B — hybrid
CE 265, C - hybrid TO 455

ldam:xge. %seed temperature
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Z priebehu kriviek na obr. 1 je zrejmé, Ze najodolnejsie
voti poskodeniu pri dynamickom rdze je zrno s vlhkos-
tou okolo 25 %, &o plati pre vietky ski$ané hybridy.
To znamend, Ze z hladiska zberu idedlnou vlhkosfou
pre zniZenie zberového poskodenia zrna by bola vih-
kost v rozsahu 22 a% 25 %. Takdto zberovd vlhkost sa
v naSich podmienkach vyskytuje iba sporadicky. Po-
Skodenie vyrazne narastd pri vlhkostiach zrna na hrani-
ci 30-35 %.

Pre pozberové spracovanie osiva kukurice je vy-
znamnd vlhkost pod 15 %. Z vysledkov merani tieZ vy-
plyva, Ze suché zrno je ndchylné na Stiepanie, Co sa
prejavi pri odzriiovani kukurice (Strona, 1972;
Maskova etal., 1977).

¢) Merania na troch hybridoch potvrdili, Ze jednot-
livé hybridy sd rozdielne citlivé na poskodenie rdzom.
Z meranf tieZ vyplyva, Ze na zafaZenie je menej citlivy
typ zrna konsky zub TO 455 ako polozub CE 215
a CE 265.

d) Vplyv dynamického a tepelného zafaZe-
nia zrna pri konStantnej vlhkosti zrna W, = 14,5 %:
z obr. 2 moZno vidie(, Ze najniZ8ie poskodenie tepelne
zafaZeného zrna rdzom je pri teplotdch v oblasti +10 °C.
Hodnoty poSkodenia stipaji pri ndraste teploty nad
hodnotu +15 °C, maxima dosahuji v rozsahu teplot
okolo 35 °C. Druhé maximum md poskodenie v roz-
medzi teplot okolo -5 °C a -10 °C.

Vysoko preukazny rozdiel v poSkodeni zrna je napr.
pri teplote 420 °C a 35 °C, a to 13 %, ¢o je velmi
vyrazné pri suSeni zrna kukurice. Pri nedodrzani tech-
nologického procesu a odzriiovani nevychladnutého
zrna sa poSkodenie zvysuje.

Dalej je vidiet, Ze aj hybridy kukurice sa vplyvom
dynamicko-tepelného zafaZenia poSkodzuji rdzne.
Hybrid konsky zub (TO 455) mal v priemere o 7 %
niz8ie po$kodenie ako hybrid typu polozub (CE 215)
a 0 3,5 % niZie ako hybrid CE 265.

ZAVER

Percentudlna hodnota posSkodenych zin zdvisi od
viacerych Cinitelov. V laboratérnych podmienkach pri
dynamickom zafaZeni rdzom bol preukdzany vplyv
rychlosti rdzu, vlhkosti zrna, teploty zrna a typu hybri-
du.

Pri zafaZeni dynamickym rdzom sa najviac posko-
dzuje najsuchsie zrno a najmenej zrno s vlhkosfou 22
az 25 %. Pri zvySeni vlhkosti zrna nad 30 % sa posko-
denie opif vyrazne zvySuje.

Vo vlhkostnom rozmedzi zrna pod 20 % prevlida
Stiepanie zrna — makropoSkodenie a pri vlhkosti zrna
nad 30 % sa zvy$uje mikroposkodenie.

Teplota zrna pri dynamickom zafaZeni preukazne
ovplyviiuje hodnotu poskodenia zrna. ZataZené zrno je
najmenej poSkodzované pri teplote okolo +10 °C. Pri
zvySovani teploty nad 10 °C a zniZovani pod -5 °C
poskodenie zrna narastd. Tento poznatok je potrebné
vyuZif v technologickom procese, t.j. ochladit zrno po
suSeni. Pri odzriiovani pri teplote nad 20 °C poskodenie
vyrazne narastd.

Hybridy kukurice maji odli$ni citlivost na posko-
dzovanie pri mechanickom zafaZeni. Hybridy s typom
zrna konsky zub si v laboratérnych podmienkach me-
nej poskodzované ako hybridy s typom zrna polozub.

Prinosom naSich merani si nové poznatky niekto-
rych vlastnost{ zfn osivovej kukurice. Tieto poznatky
sui potrebné pri optimdlnom nastaveni parametrov zbe-
rovych strojov a zariadeni pri pozberovom spracovani
osivovej kukurice.
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THE EFFECT OF THE WORK OF COMBINE
SUBASSEMBLIES ON THE EXTENT
OF DAMAGE TO RAPESEEDS

VLIV HLAVNICH PRACOVNICH MECHANISMU SKLIZECI MLATICKY
NA POSKOZENI SEMEN REPKY

B. Szot], M. Szpryngielz, M. Grochowicz', J. Tys]

Unstitute of Agrophysics, Polish Academy of Sciences, Lublin, Poland
2Um'versily of Agriculture, Lublin, Poland

ABSTRACT: A considerable amount of damaged seeds was observed in the course of combine harvesting the rape. A method
has been developed for the determination of micro- and macro-damage. The results obtained indicated that all of the elements
studied (drum r.p.m., slot size, seed moisture) effect total seed damage and even there is cumulative acting of named factors.
This is especially true of combinations in which higher drum r.p.m. values were used with lower seed moisture. The effect
of the adjustable slot size of the combine was the most pronounced at the lowest seed moisture. The number of damaged
seeds with 8 mm slot was about twice as high as that at 16 mm slot. The corresponding variability at 18% seed moisture was
considerably lower, with differences in the number of damaged seeds at 8 and 16 mm slot barely observable. In the assessment
of the effect of the threshing drum r.p.m. on the extent of seed damage it was found out, that this element was strongly related
to seed moisture. A decrease of moisture from 18 to 9% at low drum r.p.m. values caused a two-fold increase in the number
of damaged seeds, and at high r.p.m. — even four-fold. Knowledge of the strength properties of rape seeds and the selection
of suitable working parameters of combine subassemblies allow to minimize the extent of rape seed damage.

rape; physical properties; harvest; damage

ABSTRAKT: V prib&hu kombajnové sklizng fepky bylo zji¥fovdno zna&né mnoZstvi poskozenych semen. Na uréeni mikro-
a makropo$kozeni byla vyvinuta specidlni metoda. Z jejich vysledkd vyplyvd, Ze vSechny sledované ukazatele (otdcky
mldtictho bubnu, velikost mezery mezi koSem a bubnem a vlhkost semen) se podileji na celkovém poSkozeni semen a navic
se mohou kumulovat. Projevuje se to pfedeviim tehdy, kdyZ se pouZiji vy33i otdcky bubnu pfi niZ3i vlhkosti semen. Vliv
nastaveni mezery mezi koSem a bubnem byl nejzfetelnéjSi pfi nizké vlhkosti semen. Pfi mezefe o velikosti 8 mm bylo
mnoZstvi poskozenych semen dvojndsobné neZ pfi velikosti mezery 16 mm. Odpovidajici proménlivost pfi 18% vlhkosti
semen bylo podstatné niZ3f a rozdily v potu poSkozenych semen nebyly mezi ob&ma velikostmi mezery téméf zjistitelné. Pri
hodnoceni vlivu otd¢ek mldticiho bubnu na rozsah poskozeni semen bylo zjidt€no, Ze prdce tohoto mechanismu je velmi
zdvisld na vlhkosti semen. JestliZe se vlhkost semen sniZila z 18 % na 9 %, vzrostlo jejich poSkozenf pfi nizkych otd¢kdch mldtictho
bubnu na dvojndsobek, pii vysokych otd¢kdch dokonce na &tyfndsobek. Poznatky o pevnostnich vlastnostech semen fepky a vybér
vhodnych pracovnich ukazateld hlavnich pracovnich mechanismi sklizeci mldtitky umoZiiuj{ sniZit ztrdty na minimum.

fepka; fyzikdlni vlastnosti; sklizeni; poskozeni

INTRODUCTION

One of the major causes of deterioration of the tech-
nological value of rapeseeds is mechanical damage
which results in poorer quality of seeds in storage, thus
lowering the quality of the oil obtained. Significant
importance has also harvesting, as well as the opera-
tions related to the drying, cleaning and storage of rape-
seeds. Most of the studies on the extent of mechanical
damage to rapeseeds related it to the seed moisture
(Szot etal, 1991; 1993), this being true of laboratory

ZEMEDELSKA TECHNIKA, 41, 1995 (4): 141-143

studies and field experiments alike. Studies (Szot,
1987, Szot, Kutzbach, 1992) describing the
character of rapeseed damage showed that rapeseeds
are very vulnerable to damage due to their anatomical
structure. The studies also provided information on the
vulnerability to damage of individual seeds with rela-
tion to their moisture and to the rotational speed of the
impact element, and allowed a mathematical descrip-
tion of the phenomenon. Model studies of this kind
help to determine the factors affecting the character of
rapeseed damage and allow forecasting of its extent.
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However, it is necessary to relate fundamental studies
with applied studies, which will help to solve the problem
of seed damage occuring throughout the whole techno-
logical process, from the harvest till the moment of utili-
zation as raw material in the plant oil processing industry.

METHOD

The vulnerability of rapeseed to mechanical damage
was determined in the course of field experiments in-
volving the Ceres and Mar varieties. Seed samples were
taken from the seed tank of a Bizon combine harvester.
Seed moisture during the measurements was 12%. The
objective of the study was to determine the extent of
rapeseed damage with relation to selected working pa-
rameters of the threshing assembly of the combine. Ad-
justments were applied to the following parameters:

1. threshing slot — three different settings were used
(outlet) — 8, 12 and 16 mm;

2. threshing drum r.p.m. — five levels of drum speed
were used — 600, 700, 800, 900 and 1000 r.p.m.

Damage assessment was performed on 5 g seed sam-
ples (in three replications), taken in a representative
manner from seed batches of all the combinations.
Then seeds with visible damage (macro-damage) were
separated. Damage non-observable with the naked eye

total damage (%)

8 mm
12mm slot
16mm size

700 800 900 1000
rotation threshing drum (r.p.m.)

1. The effect of threshing drum r.p.m. and threshing slot size on the
extent of micro- and macro-damage (seed moisture — 12%)

{
i

INTYN

700 800 900

L"\
rotation threshing drum (r.p.m.)

7

3. The effect of threshing drum r.p.m. and threshing slot size on the
extent of damage (total damage) to Mar rapeseed (seed moisture — 12%)
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(micro-damage) was determined according to the me-
thods developed earlier (Tys et al., 1989).

RESULTS

The results obtained showed that all of the factors
studied affect the extent and type of rapeseed damage.
It was found that the number of seeds with micro-dam-
age is considerably greater than the number of seeds
with macro-damage (Fig. 1). This is especially true of
combinations with smallest threshing slot. Increase in
the drum r.p.m. has a decisive effect on increase in the
seed damage (Figs 2, 3). At the highest level of drum
r.p.m. (1000 r.p.m.) the extent of seed damage was up
to four times higher of what it was at 600 r.p.m. The
rape varieties were characterized by differentiated vul-
nerability of seeds to mechanical damage. Much more
vulnerable were the seeds of the Mar variety, differ-
ences with relation to the seeds of the Ceres variety
being as high as 100%. Also the moisture of seeds has
a very significant effect on the number of seeds dam-
aged in the course of combine harvesting. A decrease
in seed moisture from 14% to 7%, especially with
a narrow threshing slot, results in a considerable in-
crease in seed damage (Fig. 4).

-

total damage (%)

rotation threshing drum (r.p.m.)

2. The effect of threshing drum r.p.m. and threshing slot size on the
extent of damage (total damage) to Ceres rapeseed (seed moisture — 12%)
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4. The effect of threshing drum r.p.m. and threshing slot size on the
extent of damage (total damage) to Mar rapeseed (seed moisture — 7%)
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CONCLUSIONS

1. With decreasing seed moisture an increase is ob-
served in the vulnerability of seeds to dynamic mecha-
nical damage.

2. In the harvest of dry seeds (7%) the size of the
threshing slot has a considerable effect on the extent of
seed damage.

3. High level of threshing drum (1000 r.p.m.) causes
four time as much damage to seeds as the lowest level
(600 r.p.m.).

4. The Ceres variety is characterized by a consider-
ably higher (double) resistance of seeds to mechanical
damage as compared to the seeds of the Mar variety.

5. Minimization of micro- and macro-damage to
rapeseeds requires in-depth knowledge of the strength
characteristics of the seeds in relation to the rape varie-
ties, seed moisture, as well as the selection of optimum
working parameters of the threshing assembly of the
combine.
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VEDA, INFORMACE A NARODNI ROZVOJ

Ustav zem&d&lskych a potravindfskych informaci uspofadal v poloving zafi 1995 spolu se Statnim
zdravotnim Gstavem semindf na téma Veéda, informace a ndrodni rozvoj, jehoZ inicidtorem byla
mezivlddni organizace CAB International. Cilem semindfe bylo seznimit ucastniky s informac¢nimi
produkty a v&deckymi sluzbami CABI a vytvofit predpoklady pro jedndni o pripadném Clenstvi
Ceské republiky v této organizaci, z ného vyplyvaji slevy pfi ndkupu informanich produktii a pfi
vyuzivani védeckych sluZeb a dalsi Clenské vyhody.

CAB International je nevydélecnd, prevazng sobéstatnd, mezivlddni organizace, kterou vlastni a fidi
jednotlivé ¢lenské vlddy. V soucasné dobé je Cleny této organizace 38 zemi. Hlavni zdkladna CABI
je ve Velké Britnii; jeji regiondlni poboCky a v&deckd pracovisté v8ak plsobi i v jinych &dstech
svéta. Tato organizace plni své poslani tim, Ze poskytuje védecké a informa&ni sluzby orientované
na zem&d&lstvi a lesnictvi, na ochranu Zivotniho prostfedi, na zachovini a vhodné vyuZiti rdznoro-
dosti rostlinnych a ZivociSnych druht a na zlepSeni vyZivy a zdravi lidi na celém sveté.

CABI vytviri unikdtni bibliografické databdze zaméfené na zemédélstvi a piibuzné obory, vyZivu
a lidské zdravi. Sifi tiskem i elektronicky informace obsaZené v t&chto databdzich, vyviji nejnovéjsi
elektronické informacni systémy a produkty a vydiva knihy a dalSi publikace. V rimci projektu fizeni
informa¢niho systému poskytuje rady a praktickou pomoc: Skoleni pro informaéni pracovniky se
konaji bud ve Velké Britdnii, nebo v zahranidi.

Cuyfi védecké tstavy CABI — Mezindrodni dstav pro biologickou ochranu rostlin, Mezindrodni
mykologicky ustav, Mezindrodni parazitologicky ustav a Mezindrodni entomologicky udstav — se
specializujf na vymezenf a objasnén{ vztahti mezi organismy; poskytuji sluzby, které usnadni iden-
tifikaci téchto organismu; nabizeji diagnostické a konzultatni sluzby; podporuji programy ochrany
proti $kiadcum a biologické kontroly $kodlivych organismu a poskytuji Skoleni védeckym pracovnikum.

Kazda clenska zemé CABI ziskivi vyhody, které spoCivaji ve snizeni cen publikaci a sluzeb (v sou-
Casné dobé 0 20 %); md prednostni pfistup k sluzbim CABI a Skolicim projektum a md moZnost
vytviret vyzkumné programy ve spoluprici s tstavy CABI; ziskdva pristup k externim fondim; mize
providét kontrolu zpusobu Fizeni a price této organizace; muZze vyuZzivat sluzeb CAB k pInéni svych
povinnosti v rimci mezindrodnich dohod a md moznost zucastiiovat se rozvojovych programia CABI.
Clenské prispévky jednotlivych zemi tvori 3 % celkového rozpoltu CABI; zbyvajici ndklady pokryvi
CABI prodejem publikaci a sluZeb, ze smluvnich védeckych vyzkumu a projekta a z dalSich zdroju.

Ceskd republika vyuZiva sluzeb CABI po dlouhou fadu let. Zem&délskd knihovna, kterd je nyni
souddsti Ustavu zemédélskych a potravinafskych informaci, zacala odebirat prvni referdtovy Easopis
CABI dokonce jiZ v roce 1920. Tato knihovna zpfistupiuje prostfednictvim svych fondu uzivatelim
informace, které CABI zpracoviva. Také dalSi instituce, pfedeviim knihovny vysokych $kol, objed-
ndvaji a vyuZivaji informacni produkty CABI, v posledni dob¢ piedevsim kompaktni disky. Infor-
mace, které CABI zpracovivd, je mozné rovnéz vyuzivat v dialogovém rezimu napojenim na data-
bédzovi centra, mimo jiné i prostiednictvim sité Internet.

V roce 1988, kdy se Clenstvi v CABI otevielo i pro neclenské zem& Britského spoleenstvi ndrodd,
vstoupilo do této organizace Madarsko. V disledku poskytovanych ¢lenskych slev stoupl v Madar-
sku ndkup informac¢nich produktid CAB International, v posledni dobé predevsim bize dat CABI na
CD-ROM. Doslo i k rozvoji spolupréice ve védecké oblasti, kterd se projevuje predevsim v organi-
zovéni spolecnych semindfu.

Clenové CABI formdlng vyzvali Ceskou republiku, aby se stala dalif Glenskou zemi. Clenské zemé
CAB International platf Clenské prispévky, které jsou stanovoviny na zikladé vzorce OSN. Princi-
pem piispévku pro CABI a slev vyplyvajicich z Elenstvi je, ze Clensky prispévek je hrazen ze stitnich
prostfedkid a vyhody z Clenstvi ziskdvaji jednotlivé instituce na dzemi dané zemé. Vyhoda &lenstvi
je tzce spojena s mirou ndkupu a vyuzivéini informacnich produktu a sluzeb CABI.

Zavery semindfe a nésledny prizkum rozsahu vyuZivani informacnich produkti a védeckych sluzeb
CABI v Ceské republice maji pomoci pracovnikiim Ministerstva zem&d&lstvi i dal$ich resortd pii
rozhodovéni o tom, zda doporu&it vstup Ceské republiky do CABI.




REMOVAL OF INSECT PESTS FROM POTATO USING
A VACUUM COLLECTOR

OSTRANOVANI SKODLIVEHO HMYZU Z POROSTU BRAMBOR
ODSAVACEM

G. C. Misener, G. Boiteau

Agriculture Canada Research Station, Fredericton, New Brunswick, Canada

ABSTRACT: A field scale vacuum insect collector designed for the control of the Colorado potato beetle, Leptinotarsa
decemlineata (Say), was tested on potatoes in 1990. The vacuum collector was more effectivness against adults and small
larvae than against large larvae. The effectives of removal of the small larvae may reflect the lower suspension velocity and
removal force from a leaf of the small larvae compared to the large larvae. Results also suggested that a large proportion of
potato aphids can be removed from plants.

Colorado potato beetle; vacuum

ABSTRAKT: Na mechanické odstrafiovdni mandelinky bramborové (Leptinotarsa decemlineata, Say) a msice bramborové
(Apterus macrosiphum euphorbia) byl pouZit odsava¢ hmyzu, ktery pfi testovani posbiral vice neZ 48 % dospélych brouki,
40 % malgch larev a asi 27 % velkych larev (tab. II). Tyto vysledky naznaduji, Ze zlepSenou nasdvaci schopnosti odsavace
miZeme zvySit sbér mandelinek a malych larev. Podet mandelinek spadlych na zem pravdépodobng zdvisi na jejich chovdni
v urlitém vyvojovém stadiu. Bez jakéhokoliv zlepSeni odsavace miZeme predpoklddat, Ze na zem spadne 13 % dospélych
broukii, 3 % malych larev a 23 % velkych larev. Podle tohoto predpokladu by maximdlni vykonnost odsavade pfi sbéru
v polnich podminkdch byla 97 % malych larev, 87 % dospélych broukli a 77 % velkych larev. Malé larvy Ziji ve skupindch
a jsou méné pohyblivé. Nepadaji na zem, protoZe jsou dobie pfichycené na listu a asto jsou na vrcholu rostliny v mistech,
kde se vyvijeji nové listy. Dospély brouk je velmi pohyblivy, pohybuje se po celé rostliné a ndrazem odsavace pad4d na zem.
Velké larvy jsou pohyblivéj$i neZz malé, a proto pfi ndrazovém nebo silném vétru padaji na zem. Velk4 larva ve tvaru C je
méné vhodnd pro odsdvani neZ dospély jedinec. Misener a Boiteau (1993) zjistili, Ze velké larvy maji priikazng vats{
schopnost pridrZovat se listu neZ larvy malé, coZ by znamenalo, Ze je tfeba zvysit proud vzduchu, aby byla velkd larva z listu
odsdta (obr. 3). MoZnost odsdvat hmyz je redlnd a mohla by se uplatnit pfi ochran& porostii brambor. ProtoZe je procento
odsdvani relativné malé, je nutné s odsavadem hmyzu prejit porostem né&kolikrit. DileZité jsou dobré vysledky pii sbéru
malych larev a dospélych jedinci, protoZe z rostliny snadn&ji spadnou. Misener a Boiteau (1992) zjistili, Ze k odséti
velké larvy je potiebnd vy3sf odsdvaci rychlost (9,97 m/s) neZ k odsiti larvy malé (5,83 m/s). Z toho automaticky vyplyvi
poZadavek na silnéjsi proud vzduchu, md-li se z rostliny odstranit velkd larva. Vyhoda odsavace spocivd v jeho schopnosti
odstranit z porostu i dal3i $kiidce, napf. mice. Nepiitomnost okfidlenych msic v o3etfeném prostoru naznacuje, Ze byly odsdty
a nespadly na zem. Z jinych tdaji vSak vyplyvd, Ze za urcitych pfirodnich podminek (které bude tfeba pfesné urit) se
vypuzené mSice na rostlinu vracejf.

mandelinka bramborovd; odsavac

INTRODUCTION

The Colorado potato beetle, Leptinotarsa decem-
lineata (Say), is the most important defoliator of the
potato crop in Eastern North America. Heavy reliance
on pesticides for control has resulted in severe prob-
lems of insecticide resistance in some areas and poten-
tial ones in other areas (Boiteau et al., 1987). Alter-
native strategies are required to maintain control levels
and to minimize environmental degradation by agro-
chemicals. One possible alternative would be the use
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of vacuum insect collectors. They have been used by
entomologists for monitoring insect pests in crops for
many years (Dietrick, 1961). In the 1980s industrial
vacuums were modified to create bug vacuums that can
remove insect pests from crops. Further improvements
resulted in machines that are now used extensively in
California and elsewhere to remove pests from straw-
berry, lettuce, and carrot fields.

Recently a commercial scale vacuum insect collec-
tor was developed in Massachusetts (Anonymous,
1989) to control the Colorado potato beetle: the Beetle
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Eater. It attracted the attention of growers in the U.S.A.
and Canada and is now manufactured and distributed
in Canada.

The objective of this study was to investigate the
potential of this field scale vacuum insect collector in
a North Eastern North American potato production sys-
tem. Our first goal was to determine the efficacy of
vacuums in relation to the different life stages of the
potato beetle. In spite of the apparent potential of this
strategy, no scientific efficacy data are available to the
industry and figures in trade journals do not differen-
tiate between life stages. Our second goal was to deter-
mine the impact of this technique on the other arthro-
pods such as aphid pests and native predators. This
mechanical means of pest control has an apparent place
in sustainable production systems which are very de-
pendant on biological control.

MATERIALS AND METHODS

The vacuum unit was manufactured by Thomas
Equipment Ltd., Centreville, N. B., Canada. The va-
cuum insect collector is mounted on a 3-pt. hitch on the
front of the tractor. It consists of a double fan, ducting,
and hoods over each row (Fig. 1). The fans are mounted
on a single shaft and driven by a hydraulic motor. The
oil supply for the motor is directed from a reservoir
mounted on the machine by a PTO mounted hydraulic
pump.

The working height of the machine is controlled by
four castor wheels. One fan supplies air under high
pressure to slots parallel to the ground on each side of
the row. The air is directed across the row at 40° above
the horizontal plane. The other fan takes air from the
top of the hoods over the rows and discharges into the
atmosphere. The beetles are dislodged by the air
streams and are then suspended in the vertical air
stream and removed from the top of the hood. They are
destroyed by passing through the fan. The average for-

1. General view of the tractor mounted vacuum insect collector
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ward velocity of the vacuum unit was 4.1 km/hr.
A metal insert can be inserted to reduce the interior
volume of the hood (Fig. 2).

Sampling

Adults, first and second instar larvae (small larvae)
and third and fourth instar larvae (large larvae) of the
Colorado potato beetle, Leptinotarsa decemlineata
(Say), wingless potato aphids, Macrosiphum euphor-
biae, wingless buckthorn aphids, Aphis nasturtii, and
insect predators on the plant canopy were counted visu-
ally on whole potato plants before and after passage of
the vacuum insect collector. In one experiment, 1 m?
groundcloths were spread between the rows on either
side of a two plant-microplot to collect insects fallen
off the plants during the passage of the insect collector.
The groundcloths were pushed firmly against the base
of the plants and held in place with metal hooks in-
serted into the soil.

The height of the tallest stem of each plant sampled
was measured. A horizontal grid served to estimate
canopy size. An imaginary line was drawn between the
rows and the space between that line and the base of
the plants was divided in four sections numbered con-
secutively from the plants. The spread of the leaves of
each plant sampled was assigned to one of the four
sections to give a canopy size value, ranging from
1 to 4.

Field C6

Fourteen plots, 15 m long and 12 rows wide, were
planted half and half with cv. Russet Burbank and cv.
Kennebec on June 5, 1990. On July 30, 1990, insects
were counted on five plants randomly chosen in each
plot. The height of the plants averaged 45 cm and the
canopy averaged a value of 3. The same day, the vac-

BELOW ATMOSPHERIC

4——— HIGH
}4——— AIR PRESSURE

HOOD

2. Diagram of a hood without insert
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uum insect collector was passed over the rows of the
plots and a post-count of the same insects on five ran-
domly chosen plants per plot was taken. In addition,
20 plants with no or little defoliation were individually
tagged. Those plants were also sampled for insects be-
fore and after the passage of the vacuum insect collec-
tor.

Field C1

A field 70 m long by 22 rows wide was planted with
cv. Russet Burbank on June 25, 1990. On July 30,
insects were counted on 60 plants randomly chosen
throughout the field and marked individually. The
height of the plants averaged 29 cm and the canopy
averaged a value of 2. Insects were counted 2-5 hours
before the test and within 1 hour after the test. On
August 16, four microplots were installed on each one
of the first four rows. Ten adult beetles were added to
each plant before the pre-count to insure the presence
of a sufficient population. Insect counts on the plants
and on the groundsheets were made immediately before
and after the passage of the vacuum collector. On that
same date, in the rest of the field, 85 plants were chosen
randomly and marked. Ten adult beetles collected from
other fields were added to each plant and counts were
made as above. Twenty other plants were marked and
no adults were added. The height of the plants averaged
51 cm and the canopy averaged a value of 3.

Statistical analysis

Comparisons of the average number of insect per plant
before and after treatment or between treatments were
done using the analysis of variance procedure of SAS.
Means were separated by Duncan’s multiple range test.

RESULTS
Adults

The numbers of adult beetles were too low to obtain
statistical differences between treatments in tests car-
ried out in July. The overwintered population of adults
was almost all dead. Tests carried out in August bene-
fitted from the recently emerged new adult generation.
The vacuum insect collector harvested or dislodged 72
to 90% of these adults (Tab. I). Counts from microplots
located in the same field indicate that 61% of the adults
were dislodged but 13% fell to the ground for an effec-
tive harvest of 48% (Tab. II).

Small Larvae

Larvae of the first two instars were removed and
dislodged at a rate of 63 to 70%, 59% and 43% accord-
ing to the various tests (Tabs. I, III, IV). Only the
tagged plants in C6 indicated no significant removal of

1. Effect of the type of hood on the average number of Colorado potato beetles harvested by the vacuum insect collector on August 16 (Field C1)

Hood 5 Adult Small larvae Large larvae

before after before after before after

*10 adult beetles added per plant before the treatment
Hood without insert 50 11.2 32 13.4 5.1 19.3 |
Hood with insert 35 11.8 33 8.4 2.8 13.1 49
All hoods* 85 11.4a 3.2b 11.3a 4.2b 16.7a 6.2b
Removal (%) 72 63 63
*No adult beetles added on the plants

Hood without insert 15 59 0.3 6.9 22 17.5 43
Hood with insert 5 2.6 1 75 2.2 0.2 33.4 13.4
All hoods* 20 5.la 0.5b 5.7a 1.7b 21.5a 6.6b
Removal (%) 90 70 69

* Values followed by the same letter for each beetle life stage are not significantly different (P < 0.05) according to Duncan's Multiple

Range Test

II. Average number per microplot of Colorado potato beetles and potato aphids before and after a single passage of the vacuum insect

collector (n = 16) on August 16 (Field C1)

Colorado potato beetle Macrosiph
'b' Predators
Treatment adults small larvae large larvae euphorbiae
Pre-count (plants) 23.19a 33.19a 35.69a 0.81a 131a
Post-count (plants) 9.13b 18.30b 18.06b 0.00b 0.50b
Ground-sheet 2.9¢ 0.94¢ 8.06b 0.00b 0.00b

Values followed by the same letter in a column are not significantly different (P < 0.05) according to Duncan’s Multiple Range Test
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I1I. Average number of Colorado potato beetles and Macrosiphum
euphorbiae per plant before and after the passage of the vacuum
insect collector. Plants (n) were selected for the presence of the
appropriate stage or species during the pre-count (Field C1, July 30)

Titne-count Small Large Macrasipflum
larvae larvae euphorbiae

Pre-count 19.15a * 27.36a 2.08a

Post-count 7.9b 8.09b 0.25b

n 26 22 12

Removal % 59 70 88

Values followed by the same letter in a column are not significantly
different (P < 0.05) according to Duncan’s Multiple Range Test

IV. Average number of Colorado potato beetles and potato aphids
per plant after a single passage of the vacuum insect collector in
large plots (Field C6, July 30)

Tine-count Small Large Mucrq.\'iphum

larvae larvae euphorbiae treated
Pre-count 21.75a 79.17a 2.83a
Post-count 12.48b 42.28b 1.25b
Removal % 43 47 56

Values followed by the same letter in each column are not signifi-
cantly different (P < 0.05) according to Duncan’s Multiple Range
Test

the small larvae (Tab. V). Microplots, with a true re-
moval rate of 42%, showed that only 3% of the small
larvae fell to the ground following the passage of the
vacuum insect collector (Tab. II).

Large Larvae

Larvae of the last two instars were removed or dis-
lodged at rates of 63 to 69%, 70%, 47% and 45.5%
(Tabs. I, I11, IV, V) according to the various tests. How-
ever, microplots, with a vacuuming rate of 50% re-
vealed that only 27% of the beetles were actually re-
moved from the field by the vacuum insect collector
leaving 23% on the ground to climb back on the plants
(Tab. II).

Predators

Numbers of predators were usually too low in the
samples to draw any conclusions. In one of the tests
(Tab. II), the abundance of Arachnida, Chrysopidae,
and Coccinellidae was sufficient to measure a signifi-
cant harvest rate of 62%. No predators were observed
to have fallen to the ground.

Aphids

Apterous Macrosiphum euphorbiae, potato aphid,
were removed or dislodged at a rate of 56% (Tab. IV)
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V. Average number of Colorado potato beetles and potato aphids per
plant (n = 20) before and after a single passage of the vacuum insect
collector on July 30 (Field C6)

T Colorado potato beetle Macrosiph

small larvac | large larvae euphorbiae
Pre-count 9.3a 41.5a 3.3a
Foatcount 7.9 22.7b 0.5
(same day)

Values followed by the same letter in a column are not significantly
different (P < 0.05) according to Duncan's Multiple Range Test

in a random evaluation test and 85% (Tab. V) in
a tagged plant evaluation test. The following day num-
bers of aphids had returned close to their original num-
bers in the former and to 46% in the latter. In another
test, 87% of the aphids were removed or dislodged and
numbers remained low the following day (Tab. III).
Microplots, in the same field, recorded 100% removal
with no aphids falling off the plants (Tab. II). A similar
trend was observed with Aphis nasturtii, the buckthorn
aphid, but numbers were too low to be conclusive.

Hood type

The data do not indicate any significant effect of the
type of hood on the efficacy of the vacuum insect col-
lector (Tab. I).

Leafiness

Within the range of canopy ranks (1 to 3) present in
one of the tests (Field C1, July), the size (16 to 42 cm —
height) or leafiness of the plant was not related to the
percentage of beetles removed by the vacuum insect
collector. The coefficients of correlation between the
plant leafiness and the percentage of Colorado potato
beetles harvested by the vacuum collector were not sig-
nificant at 0.014, 0.007, 0.001, respectively, for the
small larvae, the large larvae and the adults.

DISCUSSION

The vacuum insect collector used in these tests re-
moved at least 48 and 40% of the adults and small
larvae, respectively, but only some 27% of the large
larvae (Tab. II). These results suggest that by improv-
ing the suction power of the vacuuming unit it is rea-
sonable to expect increased catches of adults and small
larvae. The proportion of beetles falling to the ground
is probably attributable in most part to the different
behavioural traits of each life stage. Regardless of the
improvements that may be incorporated, it can be rea-
sonably assumed that the same 13%, 3% and 23% of
adults, small larvae and large larvae, respectively, will
fall to the ground and escape the vacuuming unit.
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Based on this assumption, the maximum potential effi-
cacy of vacuum insect collectors under field conditions
can be estimated to no more than 97% for small larvae,
87% for adults and 77% for large larvae. Small larvae
are gregarious and less mobile than the other stages.
They hold on tightly to the leaf and are often located
at the top of the plant in the folds of expanding new
leaves. These factors make them less prone to falling
off the plant to the ground. Adults are very mobile and
walk extensively over the surface of the plants. Under
attack they will frequently let go from the plant; this
may explain in part the significant numbers recovered
on the ground after the passage of the vacuum insect
collector. Large larvae are much more mobile than the
small larvae, feed over expanded leaves, and are there-
fore less protected from the vacuuming unit than the
small larvae. More of these larvae would also let go
under attack (predator) or stress (heavy wind). The
C-shape of the large larvae (reinforced when they are
under stress) is also possibly less suitable to the action
of the suction than the shape of the adults. Misener
and Boiteau (1993) found that the large larvae had
a significantly higher holding capability to the leaf than
the smaller larvae which would require a higher airflow
to remove the larger larvae from the plant (Fig. 3).

MALE

FEMALE

HOLDING WITH TARSI
HOLDING WITH MANDABLE

[DMEIeAR

REMOVAL FORCE (mN)
5

SECOND
INSTAR

‘THIRD
INSTAR

FOURTH
INSTAR

3. Removal force for the beetle at various life stages from the upper
surface of a potato leaf

The concept of pest removal by vacuuming appears
to be applicable to the potato crop. Because of the
relatively low % of removal, repeated passages of the
vacuum insect collector will be required. Efficacy will
be best against the colonizing adults and small larvae
because they drop less easily from the plant. Also
Misener and Boiteau (1992) have shown that
large larvae have a much larger suspension velocity
(9.97 m/s) as compared to the small larvae (5.83 m/s)
and consequently require higher airflows to remove
them from within the canopy.

An added advantage of the vacuum collectors may
be their ability to remove another important group of
pests, the aphids. Aphids were not abundant on the
plants in 1990 but the data indicate that surprisingly
large capture rates can be expected. The absence of
wingless aphids from the groundsheets in the test with
microplots is a strong indication that they were har-
vested and did not simply fall to the ground. Other data
suggest that depending on environmental conditions yet
to be determined a portion of the aphids may be only
dislodged and will climb back on the plants.
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USTREDNI ZEMEDELSKA A LESNICKA KNIHOVNA,
PRAHA 2, SLEZSKA 7

Ustredni zem&d&lskd a lesnickd knihovna v Praze (ddle jen UZLK), kters je jednou z nejvétsich zem&d&lskych
knihoven na svété, byla zaloZena v roce 1926. JiZ od poddtku §lo o knihovnu vefejnou. Knihovna v soucasné dob&
obsahuje vice neZ jeden milion svazkd knih, cestovnich zprdv, dizertaci, literatury FAO, svdzanych roénikii Casopist
z oblasti zemé&d&lstvi, lesnictvi, veterindrni mediciny, ekologie a dalSich oborl. V leto$nim roce knihovna odebird
750 tituld domécich a zahrani¢nich Casopist. Informadni prameny ziskané do fondu jsou v UZLK zpracovédvany do
systému katalogl — je budovédn jmenny katalog a pfedmétovy katalog jako zdkladni katalogy knihovny a ddle rizné
specidlni katalogy a kartotéky. Pocdtkem roku 1994 pfistoupila UZLK k automatizovanému zpracovani knihovniho
fondu v systému CDS/ISIS.

Pro informaci uZivatelii o novych informa¢nich pramenech ve fondech UZLK zpracovdvd a vyddvd knihovna nésle-
dujfcf publikace: Pfehled novinek ve fondu UZLK, Seznam Casopisti objednanych UZLK, Prehled reSersi a tematickych
bibliografif z oboru zem&d&lstvi, lesnictvi a potravindfstvi, AGROFIRM - zpravodaj o pfirdstcich firemnf literatury (je
distribuovédn na disketdch). .

V oblasti mezindrodn{ vymény publikaci knihovna spolupracuje s 1 200 partnery ze 60 zemi svéta. Knihovna je
¢lenem TAALD — mezindrodn{ asociace zem&d&lskych knihovnikd. Od z4f{ 1991 je &lenem mezindrodn{ sité zem&dél-
skych knihoven AGLINET a od 1. 1. 1994 je depozitni knihovnou materi4li FAO pro Ceskou republiku.

Knihovna poskytuje svym uZivatelim ndsledujici sluzby:

Vypiijéni sluzby

Vypijéni sluzby jsou poskytovdny viem uZivatelim po zaplaceni roéniho registraéniho poplatku. MimopraZsti
uZivatelé mohou vyuZit moZnosti meziknihovni vypujéni sluzby. Vzdcné publikace a Easopisy se viak pljéuji pouze
prezencné.

Reprografické sluzby

Knihovna zabezpecuje pro své uZivatele zhotovovani kopii obsahii ¢asopist a ndsledné kopie vybranych ¢ldnki. Na
pockdni jsou zhotovovédny kopie na pidni uZivateld. Pro praZské a mimopraZské uZivatele jsou zabezpecoviny tzv.
individudlni reprosluzby.

Sluzby z automatizovaného systému firemni literatury

Jsou poskytovdny z databédze firemnf literatury, kterd obsahuje tém&f 13 000 zdznami 1 700 firem.

Referencni sluzby

Knihovna poskytuje referenéni sluZby vlastnich databdzi kniZnich novinek, odebiranych ¢asopisi, reSer§i a tematic-
kych bibliografii, védeckotechnickych akci, firemni literatury, videotéky, ddle z databdzi prevzatych — Celostdtni evi-
dence zahraniCnich Casopisii, bibliografickych databizi CAB a Current Contents. Cilem je podat informace nejen
o informacnich pramenech ve fondech UZLK, ale i jiné informace zajimajici zem&d&lskou vefejnost.

Pijéovéni videokazet

V AGROVIDEU UZLK jsou k dispozici videokazety s tematikou zem&d&lstvi, ochrany Zivotniho prostiedi a pii-
buznych obori. Videokazety zasili AGROVIDEO mimopraZskym zdjemciim postou.

UZivatelim knihovny slouZi dvé studovny — vieobecnd studovna a studovna &asopisi. Obé& studovny jsou vybaveny
pfiru¢kovou literaturou. Ctendti zde majf volny pifstup k novinkdm pfirtistkd knihovniho fondu UZLK.

Adresa knihovny:
Ustiedni zem&d&lsk4 a lesnick4 knihovna
Slezskd 7
120 56 Praha 2

Vypijéni doba:

pondéli, dtery, &tvrtek: 9.00-16.30
stieda 9.00-18.00
pétek 9.00-13.00
Telefonické informace:
vedouci: 252392
referenéni sluzby: 25 90 96, 25 75 41/linka 520
Casopisy: 253225
vypljéni sluzby: 25 75 41/linka 415
meziknihovni vypljéni sluzby: 25 75 41/linka 304
Fax: 2570 90

E-mail: THOCH @uzpi.agric.cz
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FAKTORY PUSOBICIi NA MERNY ODPOR PRACOVNICH
ORGANU RADLICKOVYCH KYPRICU

FACTORS AFFECTING RESISTIVITY OF OPERATING PARTS
OF SHOVEL LOOSENERS

J. Hula, V. Mayer

Research Institute of Agricultural Engineering, Praha-Repy, Ceskd republika

ABSTRACT: After harvesting the cereals the resistivity of shovels with divided cutting edge, used in shovel looseners
(Fig. 2), was investigated. A relatively little effect of changes in moisture of loam soil on resistivity of shovels was found
out. Different soil compaction due to wheel traffic during the harvest of cereals had significant effects on resistivity of shovels.
Topsoil compaction increased considerably a resistivity of shovels and labour quality was lower (Fig. 5). The resistivity of
five types of shovels (Fig. 7) was compared. The mutual differences among four types of shovels were below the level of
statistical significance. Significantly lower resistivity of loosening was found out in a shovel with smaller angle of crumbling.
A linear dependence of resistivity of loosening on the speed of operation (Fig. 6) was detected in all tested shovels. When
speed increased from 6.9 to 11.35 km.h™! resistivity of different shovels rose by 20.0 to 31.6%. This resistivity increase
cannot be considered as a negative one, because it is connected with better crumbling effect of shovels at higher speed of
operation.

shovel looseners; resistivity of loosening; speed of operation; soil compaction; soil moisture

ABSTRAKT: Byl stanoven m&rny odpor péti typi radliek s d&lenym ostfim, pouZivanych u radli¢kovych kypfi¢a. Pri
podmitce po sklizni obilniny stoupal mérny odpor linedrn€ se stoupajici pracovnf rychlostf. P¥i zvétSenf rychlosti ze 6,9 km.h™!
na 11,35 km.h™" vzrostl mérny odpor radli¢ek o 20,0 % aZ 31,6 %. Zhutnéni piidy vyvolané dopravnimi prostfedky pfi odvozu
zrna od sklizecich mléti¢ek statisticky vyznamné zvysilo mérny odpor kypieni. Na dvou stanovistich s rozdilnou strukturou

pudy byl zji§tén relativné maly vliv vlhkosti piidy na m&my odpor radlidek.

radli¢kové kyprice; mérny odpor kypreni; pracovni rychlost; zhutnéni pidy; vlhkost pady

UvoD

PouZivéni radli¢kovych kypfiéh se v poslednich le-
tech znaéné rozsifilo. Pfi konvenénim zpracovéni pidy,
jehoZ soucdsti je orba, jsou radlickové kyprice vyuZi-
véany k podmitce po obilnindch a dalSich plodindch za-
nechdvajicich strnité. Siroké moZnosti vyuziti radli¢-
kovych kypfi¢l jsou v pracovnich postupech, ve
kterych je orba nahrazena mélkym kypienim. Zvl4sté
pracovni postupy pidoochranného zpracovdni pidy
jsou vhodné pro zarazeni téchto kypfici, nékteré pra-
covni postupy jsou pouZitim radlickovych kypfi¢i pii-
mo podminény. V této souvislosti se ukazuje jako vy-
raznd prednost promichdvédni zeminy s rostlinnymi
zbytky, pficemz rostlinné zbytky nejsou zaklopeny do
pudy, ale i¢inné se mohou uplatnit pfi ochrané povrchu
pudy pfed vlivy pfivalovych desta i pfed pusobenim
vétru v podminkdch ohroZeni pid vétrnou erozi.

Radlickové kypfi¢e mohou byt s vyhodou vyuZity
pii zjednodu$eném zpracovéni pidy v podminkdch
s riznym stupném ttlumu intenzity obhospodafovani
pidy.
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Siroké moznosti vyuZiti této skupiny strojii pii kon-
venénim i netradiénfm zpracovani pidy jsou divodem
ke studiu pilisobeni pracovnich orgdnt radli¢kovych
kypfi¢a na pudu i k hodnoceni vlivu pidy v rizném
vychozim stavu na ukazatele energetické ndroCnosti
a kvality prace kypficu. Potfebu hlubsiho studia funkce
modernich kypfi¢t s pevnymi slupicemi zdavodiiuji ve
srovndvaci studii Anken et al. (1993). Obdobné zi-
véry ucinili Jager a Funk (1994).

MATERIAL A METODY

Pfi vyuzivini méfictho rdimu VUZT se Sestikompo-
nentnim zdvésem pro méfené pracovnf orgdny (obr. 1)
byla zji§fovdna vodorovnd slozka tahového odporu jed-
notlivych radli¢ek kypfi¢u pfi zvolené hloubce kypfeni
a pracovni rychlosti. Pro méfeni tahovych odport rad-
licek byla vyuzita méfici dstfedna MC-12 a tahovy dy-
namometr s rozsahem 0 aZ 30 000 N. Pfi¢ny profil zpra-
cované vrstvy piidy byl zji§tovan profilom&rem VUZT.
Mérny odpor radli¢ek byl vypocten podle vzorce
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1. Mé&fici rim VUZT - Measuring frame of the Research Institute of
Agricultural Engineering

(kPa)
kde: k - mérny odpor radlicky (kPa)

F - sila odporu radlicky (kN) .
S - plocha pii¢ného profilu zpracované pldy (m”)

Nameétené hodnoty byly statisticky vyhodnoceny
s vyuzitim pocitacového programu Statgraphics.Mére-
ni se uskutecnila v srpnu a v zdfi 1994 po sklizni ozimé
pSenice a klidu sldmy. Kvili charakteristice stavu pii-
dy.pfed kyprfenim byl zméfen odpor viiéi priniku ku-
Zele penetrometru. K tomu byl pouZit penetrometr Bush
osazeny kuZelem s vrcholovym thlem 30° a s primérem
zdkladny 12,8 mm. Ddle byly stanoveny zdkladni uka-

I. Vlastnosti piidy — Soil properties

zatele prostorového uspofddani ptidni hmoty po odbéru
ornice do fyzikdlnich vdlecku (tab. I).

Pri méfeni byly pouzity kompletni radli¢ky (slupice,
drzdk ostfi, dldto, bo¢ni kfidla) uvedené na obr. 2
a v tab. II. Pfi hodnocen{ vlivu pdni vlhkosti a stupné
zhutnéni na mérny odpor kypieni byla vyuZita radlicka
A, osazovand do kypficu fady G a GX firmy Farmet.

Nastavend hloubka kypfeni byla 140 mm, pracovni
rychlost 11,35 km.h!. Pii zjistovéni vlivu pracovni
rychlosti na mérny odpor radlicek ¢inila pracovni rych-
lost 6,9 km.h™!, 9.5 km.h™' a 11,35 km.h™".

VYSLEDKY A DISKUSE
Vliv vlhkosti piidy na mérny odpor radliek

Meérny odpor radli¢ek, ktery je rozhodujic{ pro ener-
getickou ndro&nost operace kypieni, je vyrazné ovliv-
nén momentdlnim stavem pudy, danym piedevsim je-
jim zhutnénim a vlhkosti. Pro posouzeni vlivu vlhkosti
zpracovdvané vrstvy ornice na mérny odpor radlicek
byl vyuzit rozdil v padni vlhkosti po sklizni obilnin
v 1ét€ 1994. Po dlouhotrvajicim obdobi sucha ndsledo-
valy vydatné desté, coZ umoZnilo v krdtkém Casovém
sledu uskute¢nit méfeni (tab. III).

Obr. 3 zachycuje mérny odpor v zdvislosti na vlh-
kosti ptidy na dvou stanovistich s rozdilnymi fyzikélni-
mi vlastnostmi pidy. Na stanoviti 1 (Ieh&f piida s piiz-
nivym strukturnim stavem) byl zaznamendn mirny
pokles mérného odporu po zvyseni vlhkosti pidy po

Obsah zrn Fyzikdln{ vlastnosti v hloubce 30-150 mm*
Stanovist&! Druh pudy? pod 0,01 mm? P MVK penetracni index’
e (tm™) ) (%) (MPa)
1 piscito-hlinitd® 23,9 1,32 49,2 19,0 2,32
2 hlinitd’ 36,6 1,44 44,6 13,2 4,35
3 hlinitd’ 41,3 1,34 48,5 18,9 1,57
Or - objemovd hmotnost zeminy po vysuseni do konstantni hmotnosti — bulk density of soil after drying to constant weight
P — pérovitost celkovd — total porosity

MVK ~ minimdlni vzdu$nd kapacita — minimum air capacity

'site, %soil texture, 3grain content below 0.01 mm, 4physicnl properties at a depth of 30 to 150 mm, "'pcnetrminn index, “sandy loam soil,

7 .
loam soil

1. Technické parametry hodnocenych radli¢ek — Specifications of evaluated shovels

Oznaceni' Dodavatel? Osazovdny do kypfici® xj;i{gy& §g:::)h 5 Velkost uhlu{’z 7
A ZD Slatiny Farmet, STS Lomnice odlitky” 420 38 72
B ZD Slatiny Farmet vykovky® 430 36 85
c Ostroj Opava Ostroj odlitky” 450 40 76
D SMS Rokycany SMS vykovky® 430 28 90
E SATOS Kroméfiz SATOS odlitky” 440 40 68

. . 3 . : 5. b2 . o .
'denotation, 2.s‘upph(:r. *mounted into looseners, *material of shovel, *width, %size of angle, 7cas|mgs, “mrgmgs
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2. Hodnocené radli¢ky (idaje k vyobrazeni jsou v tab. IT) — Evaluation of the shovel (data for illustration are in Tab. 1I)
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mémy odpor radiicky'(kPa)

1 1 12 13 14 15 18 17 18
Vihkost pddy’(% hmot)

~@- stanovisté™ -+~ stanovists 2

3. Vliv vlhkosti na mémy odpor kypienf — The effect of moisture on
resistivity of loosening

ln:sis\ivity of shovel, soil moisture, ’site

100 -
velikost
1 hrud®
80 =5
= nad 100 mm
2w T e | 59
§ 73 | 50-100mm
E 505 96
£ w 72727474~ ~-=~-| 30-50mm
3
10-30 mm
20 e —|
pod 10 mm
o
1 2

stanovists®

4. Tvorba hrud pfi kypfeni na dvou stanovistich — Creation of clods
in loosening at two sites

'pcrccntagc of weight, Zsite, *size of clods

srdzkdch v dhrnu 19 mm. Po dal§im zvySeni vlhkosti
(22 mm srézek) mérny odpor vzrostl a pfesdhl hodnoty
naméfené pii nizké pudni vlhkosti, coZ souviselo se
zvySenou pfilnavosti zeminy k dldtu a kiidlim radlic-
ky. Naproti tomu na stanovisti s obtiZzné zpracovatelnou
pudou (stanovi§té 2) poklesl mérny odpor aZ po vydat-
nych destich v dhrnu 41 mm srdZek. Prvni srdZky

I11. Vlhkost pidy v hloubce zpracovdni — Soil moisture at a depth
of processing

Vlhkost piidy v hloubce 20-150 mm
(% hmotnosti)*

stanovist&? 1

Datum méfeni’

stanovists® 2

5.8. 8,0 6,2
10. 8.* 11,1 13,4
12.8.* 15,5 17,7

+ srdzky — precipitation: 7.-8. 8. — 19 mm, 11. 8. = 22 mm

'date of Zs0il

(% of weight), Jsite

e at a depth of 20 to 150 mm
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5. Vliv zhutnéni na mé&my odpor kypieni — The effect of compaction
of resistivity of loosening

'resistivity of shovel, Zoutside the track, “in the track, *on headland,
Sdegree of compaction, “site
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pracovni rychiost” (km.h™)

6. Mérny odpor radli¢ek (oznaceni radli¢ek v tab. II) — Resistivity
of shovels (denotation of shovels in Tab. II)

Iresis(ivity of shovels, 2speed of operation, 3shovels

(19 mm) postacily pouze k provlhéeni pidy do hloub-
ky 30 aZ 40 mm.

Celkové byl vliv zmén pudni vlhkosti na mérny od-
por kypreni mensi, neZ jsme ocekdvali.

Na stanoviSti s nepfiznivym stavem pidy (2) byly -
pramérné hodnoty mérného odporu kypfeni o 114,6 %
vy33i neZ na stanovisti s pfiznivym stavem pudy. Tento
rozdil, signalizujici rozdflnou energetickou ndrocnost
kypieni, je vSak je§té zvyraznén rozdily ve stavu pidy
po kypreni (obr. 4). Je patrné, Ze na stanovisti s obtiZn&
zpracovatelnou padou zustdvaly po kypfeni velké hroudy.
To je velmi nevyhodné pro dalsi zpracovani pady, zvIdsté
nésleduje-li redukované zpracovén{ piidy k ozimiim.

Vliv zhutnéni piidy na mérny odpor kypreni

Na stanovistich s rozdilnou zpracovatelnosti pudy
(1a2)byl 12. 8. 1994 zméfen mérny odpor kypteni na
mistech rizné ovlivnénych pfejezdy dopravnich pro-
stfedki pfi odvozu zrna od sklizeci mlaticky. Vysledky
jsou uvedeny na obr. 5.
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Z grafu je patrné, Ze relativni ndrist m&rného odporu
kypfeni ve stopdch kol dopravnich prostfedki ve srov-
ndni s nepfejiZzdénou plochou je vy3§i na stanovisti
s pfizniv&jsi zpracovatelnosti pidy. Tento poznatek je
v souladu s naSimi pfedchozimi méfenimi dnosnosti
pidy v zdvislosti na momentdlnim stupni zhutnéni
a vlhkosti pudy (Hiila, 1984).

Rozdily mérného odporu radlicky mimo stopy kol
ukazuji na rozhodujici vliv struktury piidy na obou sta-
novistich.

Mérny odpor kypieni na souvratich obou pozemki
byl statisticky v§znamé vy33i neZ na nepfejizdéné plo-
$e. Konkrétni ndriist odporu byl ovlivnén velikosti po-
zemku a s tim souvisejici Cetnosti piejezdi dopravnich
prostfedkt pfi sklizni (stanovi§té 1 — 2 ha, stanovisté 2
— 18 ha).
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Meérny odpor kypieni v zdvislosti na pouZitych
pracovnich orgdnech

Konstrukéni feSeni délenych Sipovych radlicek
s oboustrannymi dldty umoZiiuje sniZit ndklady na nd-
hradnf dily, coZ spolu s dobrym podiezdvacim a misi-
cim u¢inkem (ve spojeni s ndslednymi pracovnimi or-
gédny) a dobrou prostupnosti kypfiét pii zapravovén{
meziplodin vedlo k $irokému uZiti tohoto typu radli-

* &ek. Radli¢ky jednotlivych vyrobct se v8ak v detailech

1i8f, coZ se tykd jak konstrukéniho feSenf, tak pouZitého
materidlu. Proto jsme uskute¢nili srovndvaci méfenf pé-
ti typa radliek pouZivanych vyrobci, ktefi doddvaji
kypfice na tuzemsky trh.

Vysledky srovndvacich méfeni mérnych odpori
kypfeni, uskute¢nénych na stanovisti 3, jsou na obr. 6.
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Statisticky vysoce vyznamné niz§i mérny odpor kypie-
ni neZ u ostatnich &tyf radlicek byl zjiStén u radlic-
ky D, doddvané SMS Rokycany. Tuto skutecnost lze
vysvétlit men¥im Ghlem drobeni () neZ u ostatnich
radlicek. S tim souvisi dobré podiezdvéni, ale men3i
intenzita kypfeni u této radlicky. Tato skute¢nost ji mu-
7e piednostn& preduréovat pro pidoochranné protieroz-
ni pracovnf postupy, pfi nichZ je Zddouci mensi inten-
zita kyprenf a ponechdni vétSiny rostlinnych zbytkti na
povrchu pudy.

Vzdjemné rozdily mezi mérnym odporem ostatnich
&tyr radli¢ek byly pod hranici statistické vyznamnosti.

Vliv pracovni rychlosti na mérny odpor radlicek

U péti typl ovéfovanych radli¢ek byl zjisfovdn mér-
ny odpor kypienf pfi tfech pracovnich rychlostech. Vy-
sledky jsou uvedeny v grafu na obr. 7a aZ 7e.

Pfi regresni analyze byla zji§téna u viech zkouSe-
nych radlicek linedrni zdvislost mérného odporu kypfe-
ni na pracovni rychlosti v hodnoceném rozmezi rych-
losti, vyjddfend vztahem Y = b.x + a. Mérny odpor
kypfeni vzrustal s rostouci pracovni rychlosti, pricemz
charakter tohoto ndriistu se mezi zkousenymi radlicka-
mi podstatné neli$il. Z grafu na obr. 7 jsou patrné uve-
dené niZ8i hodnoty mérného odporu kypieni u radlicky
pouzivané na kypri¢ich SMS Rokycany.

"PFi ndrtstu pracovni rychlosti z 6,9 na 11,35 km.h!
vzrostl mérny odpor kypieni u jednotlivych hodnoce-
nych radli¢ek v rozmez{ 20,0 aZ 31,6 %. Tento ndrust
nelze posuzovat negativng, nebof souvisf s intenzivngj-
§im drobicim d¢inkem radlic¢ek pfi vySsi pracovni rych-
losti.

Zavislost mérného odporu zkousenych radlicek na
pracovni rychlosti je linedrni funkci dobfe vyjddiena.
Tento poznatek je v souladu se zji§t€nim, které publi-
koval Linke (1993) pro kypfice s pasivnimi pracov-
nimi orgdny, s vyjimkou pluhii. Tato jednoduchd zdvis-
lost plati podle Linkeho do pracovni rychlosti 12 az
15 km.h™'. P¥i vy§§ich rychlostech se uplatiiuji sloZi-
t&j8i nelinedrni zdvislosti. K podobnym zdvéram do-
spéli Gebresenbet a Jonsson (1992).

ZAVER

Radlickové kypfice, jejichz pasivni pracovni orgdny
umoziiuji vyuZivat vyssi pojezdové rychlosti nez kyp-
fi¢e s aktivnim pohonem pracovnich orgéni, lze s vy-
hodou vyuZivat jak v konvenénich, tak v netradi¢nich
pracovnich postupech se sniZenou hloubkou a intenzi-
tou kypfeni. Jejich vyhodou jsou niZsi pofizovaci cena
a niz8i provozni ndklady. Ziskané vysledky dokladaji
relativné maly vliv vlhkosti pidy na mérny odpor kyp-
fenf, coZ se piiznivé projevi na ro&nim vyuZiti kypiict.
Vyznamnym argumentem je poznatek o pfijatelném
ndrustu mérného odporu radli¢ek (20,0 az 31,6 %) pii
zvySovdni pracovni rychlosti. Toto zvySeni mérného
odporu je z&dsti vykompenzovano vySSi intenzitou dro-
beni pudy.

Vysledky méfeni ukdzaly na vyznam stavu padni
struktury na energetickou ndroénost kypifeni. Zhutnén{
ornice vyrazné zvySilo mérny odpor kypieni a zhor§ilo
kvalitu price vyjddienou intenzitou drobeni pidy.

Prdce se uskutecnila za financni podpory Grantové
agentury CR. Registracéni &islo grantu: 504/93/0291.
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INFORMACE

DYNAMICKY MACKAC-MISIC ZRNA, PRVEK EKOLOGIZACNIHO
SYSTEMU ZEMEDELSKE PRVOVYROBY

V soudasné dobé se pozitivné rozviji celd fada technickych
a technologickych prvkd, které pii jejich vzdjemném propojeni mo-
hou znamenat relativné rychly a ekonomicky efektivni ekologizadni
pinos v zeméd&lské prvovyrobé i v n&kterych provozech potra-
vindfského primyslu.

Jde zejména o investiéné nendroéné technické prvky, které
umozZiiuji nékolik nezbytnych operaci podmifiujicich rozhodovaci
proces v postupném sniZovdni ekologické zdtéZe. Ta provdzi souas-
nou zemé&dé&lskou prvovyrobu téméf u viech organizaénich forem jeji
realizace.

Operace miiZeme rozdélit do n€kolika skupin:

a) monitoring vzniku rezidui a ostatnich ekologickych zdtéZi,

b) prediagnostika a diagnostika nepfiznivych vlivii ve vyrobnim
procesu,

¢) optimalizace technickych a technologickych podi

reali-

vldkniny. Tato iprava umoZiiovala nejenom sniZit ndroky na kvalitu
chrupu zejména u starSich koni, ale také prodlouZit dobu setrvdni
krmiva v trdvicim traktu a vedle mnoha dal3ich dieteticky pfiznivych
hledisek také zvysit procento vyuZiti v krmivu obsaZenych Zivin
organismem zvifete.

Tento princip byl ¢dsteéné opustén v ndvaznosti na rozvoj
krmivdfského primyslu, ktery se orientoval zejména na vyrobu jem-
né drcenych $rotd a krmnych smési na bdzi $rotli, na suSdrensky
program s vyuZitim viceicelovych horkovzduinych bubnovych
sufi¢ek a na vyrobu mnoha druhii tvarovanych krmiv od pelet
o priméru nékolika milimetrii pfes granule aZ po briketovidni kom-
binovanych jadrnych a suSenych komponent.

Ekonomické aspekty, zejména cena lehkych topnych oleji, plynu
a dal3ich energetickych zdroji, v poslednim obdobi provoz susi¢ek

1 1
zovaly.

zace vyrobniho procesu,

d) recyklace druhotnych surovin a vedlejsich produktii z vyrob-
niho procesu odpadového typu, vedouci k optimalizaci odpadového
hospodafstvi,

e) operace vedouci k dspofe elektrické energie jako zdsadni eko-
logiza&ni efekt celospoledenského vyznamu,

f) operace sméfujici k technologickému ekologicky dspornému
feSeni nékterych fdzi vyrobniho procesu a dal3i.

Jestlize do skupiny a) miZeme zafadit zafizeni pro prediag-
nostiku kvality piidy (pH-metr a dal3), digitdlni konduktometry EC-
3 a EC-5 pro prediagnostiku vody, mléka a dalsich kapalin, do
skupiny b) patii zejména prediagnostické systémy MAT-4, ter-
mometry a dal3i.

Mezi prvky patfici do skupiny c) lze citovat napf. hydraulické
systémy vyuZivajici derivity methylesteru z fepkového oleje, vyuZiti
tohoto methylesteru pfi pohonu dieselovych motord (staciondrnich
nebo mobilnich), zafizeni pro vyrobu bioplynu, acrobni fermentaéni
bioreaktory pro ekologické zpracovdni chlévské mrvy, prasedi kejdy
a dalich.

Systémy recyklace jsou pro zemédélskou prvovyrobu, predeviim
pro zahradnické, ovocndfské a lesni vyroby, prezentoviny fadou
prvkii, zejména vyrobky z recyklovaného papiru s vyraznym ekolo-
gickym a ekonomickym efektem.

Mezi nejvyznamnéj$i a nejmodernéjsi technologie vedouci
k dspofe spotieby elektrické energie patii systém RAM - systémové
reguldtory tiifdzovych asynchronnich elektromotoril, které predsta-
vuji tisporu pro viechny vykonové tifdy od 10 do 30 % soudasn&
s prodlouZenim Zivotnosti elektromotori a ndvaznych hnacich
ustroji, v€etné teplotni ochrany.

V naSem prispévku bychom chtéli poukizat na nové technické
a technologické prvky vyplyvajici z vyuZiti dynamického mackace-
-misi¢e zrnin, ktery byl vyvinut v PVP Slovany, s. r. o., Dvir
Krdlové n. L. a ktery byl pfedveden na vystavé Zemé Zivitelka 1994
v Ceskych Budgjovicich, kde zfskal Zlaty klas.

TECHNOLOGICKE ASPEKTY RESEN{

Rada prednosti, které vyplyvaji z mackdni zma, je vieobecn&
zndmd vlastné jiZ od po&dtku tiicdtych let, kdy vétsina zemédélskych
prvovyrobeli méla obvykle ruéni dvouvdlcové dréZkované mackade
na oves, které byly vyuZivdny zejména pfi chovu koni.

Mackané zrno, které mélo zachoviny viechny své vlastnosti,
bylo tvarovdno do podoby zvySené plochy s minimalizaci tloustky
pii Cdsteéném narudeni slupky a zachovini kvality strukturdlni
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Problémy metabolizovatelné energie i stravitelnych dusikatych
ldtek pfi hleddni cest, jak dosdhnout optimdlni vybilancované
krmivové zdkladny pro jednotlivé kategorie hospoddfskych zvitat, si
vyzddaly v podstaté ndvrat ke starym a osvéd¢enym technologickym
postuplim, oviem na nové technické dGrovni a se soucasnymi a eko-
logickymi efekty.

Jednou z technologii je i dy ické mackdni jednoho druhu nebo
soucasné vice druhi zrnin najednou. Pojem dynamické mackdni vy-
chdzi ze zndmého principu vyuZiti vice neZ dvou vilcl s Casovou
prodlevou, tiecim efektem, ktery nese s sebou termické, tlakové
i dal3f fyzikdlni vlivy umoZiiujici vytvofit piizniv&jsi podminky pro
nastartovdni fermentaéniho procesu v trdvicim traktu zvifete jiz od
okamZiku, kdy zaénou piisobit ptyalin a ostatni sloZky slinnych fer-
mentll produkované slinnymi Zldzami.

Prednosti dynamického mackdni — miseni — vloCkovdni jsou
vieobecné zndmy a jejich analyza patii spiSe do odborného ¢ldnku
vyziviiského a chovatelského typu.

V piedloZeném prispévku se chceme zaméfit zejména na nkteré
technické aspekty feSeni uvedeného problému tak, aby se soudasné
minimalizovala jednotkovd spotieba elektrické energie, maximali-
zovala Zivotnost zaiizenf a kvalita vystupniho produktu a zdroven
i ekologicky efekt daného technologického prvku.

TECHNICKE ASPEKTY DYNAMICKEHO
MACKACE-MISICE ZRNA

Dynamicky mackaé-misi¢ zrna, vyvinuty a vyrdb&ny firmou PVP
Slovany, s. r. 0. (ddle DM), se vyrdbi v nékolika vykonovych vari-
antdch, které oviem funguji na stejném principu.

Firma s téméf stoletou tradici je v soucasné podobé spole¢nosti
s r. 0., vzniklou privatizaci jednoho ze zdvodi Tiba ve Dvore
Krdlové n. L. Zdvod byl orientovdn na vyrobu vysokotlakych vil-
covych textilnich stroji, technického servisu, drti¢d uhli a dal3ich
zafizen{ v&etné vodnich kotlii, rozvodi apod. a mé&l technické pied-
poklady i mnoho vlastnich patentii pro vyrobu nového typu zafizeni.
Bylo rozhodnuto, Ze ¢dst kapacity se bude orientovat na ekologizaéni

hnické prvky vyroby.

DM je prvnf ze série pfipravovanych prvki. K jeho konstrukei
se pfistupovalo na zdkladé diukladné analyzy dosavadnich tech-
nickych zafizeni u nds i ve svété. Vychdzelo se z kombinace riiznych
systémi, které pracuji s primérem vdlced od malych pies stedni aZ
po velké, s hladkym, ryhovanym ¢&i drdZkovym povrchem, s po-
malymi, stfednimi a vysokymi otd¢kami a s moZnost{ vyuZit{ dvou-
vilcovych ¢i vicevilcovych systémii.

XA <k
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Technologicky u¢inek vznikd jako kombinace tlakovych pomérii,
které jsou ddny velikosti mezivdlcové distance, obvodové rychlosti,
tfeni na bdzi zrychlenf zrna pfi priichodu mezi vélci a dal$imi efekty.
Suma t&chto 6&inkd, resp. jejich dynamicky priinik, pak vznikd kom-
binaci lokdlntho a plo3ného stlaeni pfi soufasném tfeni
a prodluZovan{ zrna pfi styku s vilci. Tento efekt je niZsi u dvou-
vdlcovych systémi. Optimdlni dé€inek nastivd u Etyfvilcového
systému, ale téméf vysledku Ize ut pfi asynchron-
nich otd¢kdch tfi vilct s variantni distanci.

Tak vznikd velmi G&inny efekt, ktery je sou€asn& prinikem fady
prvnich i druhych derivaci vzniklych velikosti sférické plochy. Tato
plocha je funkei poloméri vdlcl a soucasné je ovliviiovdna rychlosti
otdceni i dal§imi technickymi parametry.

i PR

d) volbu mezi permanentnimi G¢innymi magnety nebo induko-
vanym magnetickym polem pro zachycenf pfipadnych kovovych
predmétii viech velikosti,

e) variantu opa¢nou bez bodu d), tzn. pneumaticky nebo pruZi-
novy vilcovy jisti¢ stavitelny podle typu zpracovdvaného materidlu,

f) vystup mackaného materidlu do pytli, kontejnerii nebo do-
pravniku na bdzi $neku, pneumatického nebo kapsového, pro plnéni
manipulacnich ndsypek nebo rozvozovych vozi,

g) kontinudlni reguldtor otdgek,

f) horkovzdusny ,.fén* na vstupu nebo vystupu pro podporu
startu fermenta¢niho procesu,

i) specidlni vdlce se stratifikaénim drdZkami pro drceni fepky pfi
vyrobé methylesteru,

Alnich

Pri teoretickych konstrukénich vypoctech a experi
simulacich provozu se ukdzalo, Ze vy3si efekt pfinasi kvalita vystup-
niho produktu neZ vlastni pfiriistek hodinového vykonu.

Na zdkladé zkousek byly ovéfeny ndsledujici parametry zafizeni:

a) pouZiti tfi asynchronng se otdcejicich vilch realizujicich fazi
predmackdni s ndslednou fdzi mackaci, tfeci, prodluZovaci,

b) distance vdled 0,7-0,8 mm v prvni fdzi a 0,2-0,3 mm ve druhé
fdzi,

¢) otddeci pomér cca 1:0,47,

d) poufiti specidlni oceli pro vdlcové stérky,

e) pouZiti specidlnich frézovanych driZek pod vypoéitanym po-
suvnym tihlem ve tvaru pilkruhové vysefe na rozdil od b&Zné
uZivanych trojihelnikovych Ci obdélnikovych drdZek s ostrymi Ghly
stran.

Bylo pouZito mnoho dalSich technickych prvkii, z nichZ za
zminku stoji vykonny elektromotor o vykonu 11 kW s dostate¢nou
rezervou pro rozbéh, s ndslednym vyuZitim systému RAM, ktery
podle piedbéZnych zkousek zajisti cca 40% dspory spotieby elek-
trické energie pfi plném vykonovém zatiZeni.

Z technického hlediska byla volena velmi robustni konstrukce
s maximdlni moZnou dimenzi pfevodovych systémi i uloZeni os
vilct tak, aby zafizeni umoZiiovalo nepfetrZité mnohahodinové pro-
vozni vyuZiti.

Zafizeni pracuje témé&F bezpradn€, md dostatednou vykonovou
rezervu. Pii ovéfovacim provozu byla testovdna i hlu¢nost, kterd
zdvisi na podloZi a kterd byla u viech b&Znych ma&kanych materidld
hluboce pod pifpustnou hygienickou normou. U v&tSiny materidli
dosahovala v provoznich zkouskdch maximdlni hodnoty hluénosti
cca 10 aZ 15 dB. Mezi dal3i technické prvky patii i vysokd variabilita
vstupnich a vystupnich zafizenf, kterd je modifikovdna podle pidni
a potfeb uZivatele tak, aby DM optimdIn& ,,zapadl* do jiZ existujic{
nebo projektované linky na vyrobu jadrnych krmiv. Patii sem moZ-
nost volby zejména pro:

a) typ ndsypky.

b) zplisob pfivodnich manipulagnich cest, tj. od pneumatického
pfes Snckovy dopravnik s moZnosti fluidniho vlh&eni vitaminovymi
¢i minerdlnimi tekutymi komponenty,

¢) moZnost michat ddvkované komponenty véetné soli a ostat-
nich minerdlif ddvkovaci a misi¢em,

i) specidlni zafizeni pro asynchronni pohon vilcii u zafizenf
s men$im vykonem pro mackdni ovsa pro kon& a dal3i technické
prvky podle prani odbératele.

HODNOCENI A ZAVER

Ekonomické vyhody provozu dynamického kombinovaného
mackade-misie zrna jsou nesporné. MoZnost vyuZit vlastni krmné
zrniny, libovolnd volba kombi krmné p3 ] ovsa,
kukufice, bobu, hrachu, popf. soji a dal$ich pfi sou¢asném vmacknuti
optimédIné volenych premixdi a minerdlnich dopliiki umoZiiuje
kaZdodenné pribliZit vystupni produkt z hlediska strukturdlniho
i kvalitativniho skutetnym potfebdm jednotlivych kategorii
hospoddfskych zvifat. Pro kaZdého zdjemce o tento technicky prvek
je moZné individudln& redlné porovnat vystupni ceny krmnych zrnin
a dalSich jednotlivych komponent i krmnych smési, stejné jako
porovnat ndklady na manipulaci a dopravu.

Jestlize soucasné vezmeme v tvahu, Ze v nékolikahodinovém
provozu denné lze zkvalitnit krmivovou zdkladnu, kdyZ mackané
kombinované krmivo minimalizuje soucasné nebezpedi Zluknuti,
vzniku plisni a celé tfidy mykotoxinii, pfi vlastnim krmeni svoji
strukturdlni podstatou umoZiiuje minimalizaci ztrdt, je téméf
bezprasné, takZe jsou soucasné minimalizovdny i faktory negativné
plisobici na dychaci dstroji hospoddfskych zvifat, a dalsi pozitivni
u¢inky, lze fici, Ze predstaveny prvek je jednim z technickych
zaffzen{ umoZiujicich efektivni, ekonomicky piinosnou ekologizaci
v zemé&de&lské prvovyrobé.
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