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Nowadays, conservation tillage technologies play an important role in plant production all around the world. The Czech Republic
conditions are not an exception. Conservation technologies application brings some risks. To minimise these risks, it is necessary
to ensure distribution of straw, husk and other plant remains as evenly as possible. Crushing and distribution of straw appears to
be no problem during harvest, when modern types of combine harvesters are used. Unfortunately, the distribution of husk and
other small remains are non-uniform very often. Similar situation is, if axial combine harvesters Case IH are exploited. If a design
change realised by protraction of distributor’s driving shaft length to 200 mm is applied, then the distribution of husk and other
small remains is much better, too. The distribution of straw is good in the same time as well. If a design change realised by additional
distributing metal sheet vane mounted on a lower side of plate and flicker straw, then the distribution of husk and small remains is better

as well, but not so much. Problems with crushed straw distribution can be expected in a field with a higher crop yield.
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INTRODUCTION

Nowadays, conservation tillage technologies play an
important role in plant production all around the world.
The Czech Republic conditions are not an exception. The
clue of these technologies is to reduce soil tillage depth
to the necessary minimum. But in these case plant re-
mains are not completely defrayed into soil. It can be
said that ploughing like a traditional soil tillage operation
is not used.

Economic conditions of our agriculture cause many
changes in the structure of plant production. The number
of agricultural farms without animal production has been
increasing. The area with a grain growing is becoming
larger in plant production as well. The utilisation of straw
and other plant remains appears to be a problem. On the
other hand, straw is very good and important source of
organic matter, which can be used for organic fertilising
etc. (Angers etal, 1993; Watts, Dexter, 1997).
It is very useful to search out a method that returns straw
and other organic matter into soil. The simplest method
is to crush and distribute straw with other remains evenly
on a surface during harvest.

Unfortunately, fertilisation by straw brings some
risks. To minimise risks it is necessary to ensure distri-
bution of straw, husk and other plant remains as evenly
as possible Johnson, 1988; Ball, Robertson,
1990). Combine harvester plays very important role in
material distribution of course. The quality of straw
crushing and straw, husk and other remains distribution
depends on many factors. First of all, there are design
and technical conditions of straw crusher and distributor
and weather conditions.
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MATERIAL AND METHOD

Crushing mechanism of combine harvester must en-
sure adequate crush of straw (90% of pieces must be less
than 80 mm of length). The crushed straw and other
organic remains (husk, weed seeds, grain losses) must be
evenly distributed along the working width of the ma-
chine. Crushing and distribution of straw appears to be
no problem during harvest when modern types of com-
bine harvesters are used. Unfortunately, the distribution
of husk and other small remains are non-uniform very
often. New machines are equipped with husk distributors
in case of customer request from that reason.

CASE IH Company’s axial combine harvesters use
different design of straw crushing mechanism. It is
caused by different threshing technology process of these
machines in comparison with tangential combine har-
vesters. Tangential combine harvesters’ crushing mecha-
nism is mounted behind a straw walker and crushed
straw is distributed toward ground surface by routing
plates. On the contrary, crushing drum used by axial
combine harvester is working like refuse drum of axial
threshing mechanism of the machine, too. Crushed straw
is then transported to two plates and flicker distributors.

Measurements were taken with CASE IH 2188 com-
bine harvester during the harvesting season 1999. They
proved that the quality of crushing and distributing of
straw is convenient from the point of view of conserva-
tion tillage. Unfortunately, it is not possible to say about
a quality of husk and other remains distribution. The
husk and other small particles remained in short row in
centre of machine’s working width still. Therefore, an
effort has been appearing now to change the design of
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plate and flicker distributors from that reason. The main

subject of this article is objective comparison of influ-

ence of two types distributor’s design changes to quality
of husk and other small remains distribution.

First change of design was protraction of distributor’s
driving shaft length to 200 mm. The distributor’s rotation
level was placed down using this design change and
therefore it was possible to distribute the husk and other
remains from cleaning mechanism with a support of
crushed straw distributors as well.

The second observed change of design was the use of
additional distributing metal sheet vane mounted on
a lower side of plate and flicker straw. Additional dis-
tributing vanes can improve the husk distribution as well.

The measurements were carried out during harvest of
a winter wheat in any case. Unfortunately it was not
possible to ensure the measurement for every tested ma-
chine on one field. The difference of field yields and of
growth conditions can influence done measurements
partly. The measured parameters were obtained under
practical conditions of the following procedure:

1) Measuring canvas (width of 500 mm and correspond-
ing length with working width of combine harvester)
was installed between front and rear axle of the ma-
chine at the beginning of newly harvested row.

2) The canvas was moved together with working ma-
chine up to the moment when working speed and
condition has become normal (app. 20 m). After the
moment the canvas was quickly placed on the ground.

3) Crushing straw, husk and other remains have been
falling down on the canvas after combine harvester’s
passing.

4) Material on canvas was crossly divided after each 500
mm. Each sample was put into bag and ticketed. Each
measurement was repeated three times for every
tested design change of the machine.

Straw N Husk

5) Samples were processed under the laboratory condi-
tions. The first step — each sample was weighed.

6) Crushed straw and husk with other small remains were
grouped in two parts by laboratory sieve cleaner with
circular holes. The holes were 10 mm in diameter.

7) Crushed straw and husk with other small remains was
weighed separately for each sample.

It was possible to find out a crushed straw’s percent-
age and husk with other small remains’ percentage. The
values were obtained along the whole working width of
combine harvester by the described procedure.

RESULTS AND DISCUSSION

As it was discussed above, the combine harvester
CASE IH 2188 without design changes was measured in
1999 (K viz, 2000). The measurement results are shown
in Fig. 1. The values presented in the column chart were
calculated under the following procedure. Average
weight of crushed straw and husk with other small re-
mains was calculated from every sample. Weight was
calculated from three corresponding measurements by
arithmetic average. Weights were calculated like percent-
age value because of better arranging of the chart. It was
decided to use Christiansen’s coefficient (C,) like criteria
for evaluation of distribution uniformity. The coefficient
is calculated using the following formula:

n
C,=100-[1-|Y lig—i,\/n-i,

i=1
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where: iy — weight of i sample (g)
im — arithmetic mean of ij; values (g)
n — number of samples
Christiansen’s coefficient calculates percentage devia-
tion of each carried out i-measurement from arithmetic
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1. Column chart of straw,
husk and small remains dis-
tribution uniformity for not
designedly changed CASE
IH 2188 combine harvester

37




~ average of all measurements. When deviations are small
(good uniformity of distribution), coefficient value is go-
ing up to 100% and vice versa. The coefficient is ac-
cepted by various standards (ASAE 1983, CSN 11 0046)
and is frequently used to evaluate water distribution uni-
formity of irrigators (for example) (RiZic¢ka, 1992).

The chart (Fig. 1) approved that crushed straw is dis-
tributed with good uniformity without any design
changes. In the centre of row the weight of 10% of ma-
terial is loaded. The value declines from the centre to
both sides of row, but not dramatically. Good distribu-
tion of straw is done by coefficient C,, = 86.3%. It is no
problem with the straw distribution uniformity here.

On the other hand, when husk and other small remains
are evaluated, the situation is very different. In that case,
it is possible to see the weight of 20% of the material in
the centre of working row. From the centre to sides of
row the percentage of material decline very quickly. It is
not even possible to find out any material on left and
right edge of row. In this case a value of Christiansen
coefficient C,, is 29% only. As it results from these meas-
urements, the distribution of husk and other small re-
mains is very non-uniform and it can cause the problems
with conservation tillage technologies.

The measurements carried out with a straw distributor
modified by first design change presented these conse-
quences (Fig. 2). It is clear from column chart that
crushed straw was distributed with good uniformity as
well. In this case the value of C,, = 78% is a little smaller
for straw, but it is still acceptable. Husk and other small
remains are distributed much better with this design
change. The weight of 16% of material is loaded in cen-
tre of row; amount of material declines from the centre
to edges of row also, but not quickly. On the left and
right edge of row it is still possible to find out the weight
of 10% of material. The value of C,, = 74.6% is too much
better than C,, = 29% achieved by the first measurements.

Straw N Husk

The straw uniformity is almost similar as husk and other
small remains. It is possible to suppose that a lower level
rotation of plate and flicker distributors (mentioned
above) allow distribute straw, husk and other small re-
mains together.

The measurements carried out with a straw distributor
modified by the second design changes presented that
straw, husk and other small material are distributed in the
whole working width of a combine harvester, but not
ideally (Fig. 3). Material weight is rannging from 20 to
25% in the centre of working row (on the left and right
edges of row it is possible to find out about 3% of ma-
terial weight only). This is too much. Coefficient C,, is
for straw 45.2% and for small remains 53.9%. Small
remains are distributed better than the machines without
design changes. There is an interesting worst distribution
of crushed straw here. It was probably caused that the
measurements of the type of design change were carried
out in a field with higher crop yield. Nevertheless, it is
possible to say that this very easy design changes can
cause better distribution of small material particles.

CONCLUSION

The main subject of the paper is to evaluate the impact
of different types of straw and husk distributors design
changes. Owners of CASE TH combine harvesters can
apply these changes to increase a quality of work. It re-
sults from our measurements that the quality of husk and
small remains distribution is poor with not designed
changed machines. It can cause problems with conserva-
tion tillage technologies. Nevertheless, the quality of
straw crushing and distribution is good, the problems can
be expected in most cases from that reason.

If a design change realised by protraction of distribu-
tor’s driving shaft length to 200 mm is applied, then the

Straw and husk weight [%0]
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2. Column chart of straw and
husk and small remains dis-
tribution uniformity for
CASE IH 1688 combine har-
vester with protracted dis-
tributor’s driving shaft length
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distribution of husk and other small remains is much better.
The distribution of straw is good in the same time as well.
This simple design change can be recommended from the
point of view of our measurement results. There is one
possible design disadvantage here. The bearings of distribu-
tor’s driving shafts will be highly stressed in comparison
with the designedly not changed machines.

If a design change realised by additional distributing
metal sheet vane mounted on a lower side of plate and
flicker straw, then the distribution of husk and small re-
mains is better as well, but not so much. Problems with
crushed straw distribution can be expected in a field with
a higher crop yield. But the problems are possible to expect
with the designedly not changed machines as well. The
main advantage of the solution is its technical simplicity.

We would like to carry out another similar measure-
ments in near future. It might be interesting to find out
a relationship between distribution uniformity of straw,
husk, small remains and crop yield as well as influence
of another harvested crop to distribution quality.
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Agronomicka fakulta, Praha, Cesk4 republika):

Vliv dprav rozmetadla slamy u sklizecich mliti¢ek CASE IH na kvalitu rozhozu.

Scientia Agric. Bohem., 33, 2002: 36-40.

V poslednich letech se ve svét€ i u nds v rostlinné produkci stale vice prosazuji technologie predsetové piipravy
pldy, pro které se vZil nizev pidoochranné technologie nebo také technologie mélkého zpracovani pidy. Lze se
setkat i s ndzvem minimaliza¢ni nebo bezorebné zpracovani pidy.
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Podstata viech t&chto technologii spo&ivéa v omezovéni hloubky zpracovavané vrstvy piidy na nezbytné minimum.
VyuZivani bezorebnych technologii viak s sebou piinasi také néktera rizika. Nedochdzi napiiklad k tplnému zapra-
veni rostlinnych zbytkii do piidy. Velké mnoZstvi plev a thrabkii, nashroméZdénych na povrchu pole pfi sklizni,
milZe negativng ovlivnit vzchazeni vydrolu, coZ zplsobuje problémy pfedeviim v ndsledné p&stovanych porostech
ozimé Fepky a ozimych obilovin. Velké mnoZstvi organickych zbytkil na povrchu pidy také pisobi jako pfirozena
ochrana pro hlodavce.

Slama je piitom bohatym zdrojem organickych latek nutnych k udrZeni pidni trodnosti i pfi nedostatku statko-
vych hnojiv (Angers et al, 1993; Watts, Dexter, 1997). Je proto velice rozumné sldamu do pidy néjakym
zpusobem vrétit. Asi nejjednodussi je sldmu jiZ pii sklizni rozdrtit a spolu s ostatnimi rostlinnymi zbytky rovnomeérné
rozptylit po pozemku.

Podle autord Johnson (1988)a Ball, Robertson (1990) lze viechny tyto negativni vlivy odstranit nebo
minimalizovat jiZ pii sklizni pfedplodiny a také naslednou volbou vhodnych postupti a strojii pro podmitku, piedse-
fovou piipravu pudy a seti.

Velice diileZitou ilohu hraje sklizeci mlati¢ka. Ta musi zajistit, aby slama byla dostatené rozdrcena (90 % &astic
mé byt mengich neZ 8 cm) a jak sldma, tak dal3i organické zbytky (pfedevsim plevy a dhrabky) byly rovnomerné
rozptyleny po celé 3iice sklizeci mlaticky. Moderni sklizeci mlaticky témto poZadavkim vyhovuji, pokud jde o drceni
a rozptyl slimy. Problematicky je ale rozptyl plev a thrabkil — u strojii, které jsou vybaveny pouze drticem slamy,
zistavaji ve velké vrstvé v fadku za mlatitkou. Podobn situace je také u axialnich sklizecich mlaticek firmy Case
IH (obr. 1) (Kviz, 2000). Technologicky proces drceni a rozhozu slamy je u axidlnich sklizecich mlaticek fesen
tak, 7e vlastni drti¢ je umistén hned za axidlnim mléticim a separa¢nim ustrojim a pracuje rovnéZ jako odmitaci
buben. Podrcené slima pak dopada na rozmetaci kotoude. Z tohoto diivodu se objevily snahy o dpravu rozmetadla
slamy téchto stroji tak, aby se rozmetani plev a thrabkd zlepsilo.

JestliZe se pouZije tiprava spo&ivajici v prodlouZeni hiideli pohonu rozmetacich kotou¢d o 20 cm, situace s roz-
hozem plev a tihrabki se podstatné zlepsi. Tuto pom&mé jednoduchou tpravu Ize na zdklad€ vysledki naSich méfeni
doporutit (obr. 2). Uréita nevyhoda tohoto feSeni je technického charakteru. Spotivé v tom, Ze loZiska uloZeni htideli
pohonu jsou b&hem préce stroje vice namédhana z diivodi zmény polohy t€ZiSté rozmetacich kotouct, coZ se samo-
zfejm& posune dale od loZisek pohanécich hfideli.

Jestlize se pouZije druhd tprava, spo¢ivajici v namontovani dalSich rozmetacich lopatek také na spodni stranu
rozmetacich kotoudt, situace se také zlepsi, i kdyZ ne tolik jako pfi pouZiti pfedchozi ipravy (obr. 3). Na vynosnych
pozemcich miiZe nastat komplikace s rozhozem slamy. To je ale moZné ptedpokladat i na stroji bez tprav. Vyhodou
tohoto FeSeni viak je, Ze je velice jednoduché. V piipad® potieby je lze uskute¢nit i s pomérné skromnym technickym
vybavenim.

Nedostatkem nami provedenych méfeni je, Ze nebylo moZno zajistit jejich uskute¢n€ni na stejném pozemku.
Z toho ditvodu chceme podobnd méfeni je3té zopakovat pokud moZno na vynosn&jSich porostech. Sledovan bude
rovn&? vliv tprav na vzchazivost nasledné plodiny. Zajimava by také mohla byt méfeni sledujici kvalitu rozmetani
slamy v zavislosti na jejim vynosu.

zem&d&lska technika; drceni slamy; konzervaéni zpracovani pidy; rozhoz plev
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