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ly on duty, which was sometimes described as stressful. It follows that farmers 
should be aware of both the positive effects of the introduction of digital technol-
ogy on their farms and also the potential risks connected to the change. 

The successful management and operation of digitalized farms requires farm-
ers to construct elaborated mental models that contain traditional farming 
knowledge, a strong understanding of the production processes at their farm, and 
technological literacy. It is only such integrated knowledge that allows them to 
make full use of the new technology. It remains open how younger farmers, espe-
cially those who have not experienced traditional farming, build up such mental 
models. It is therefore required that both vocational and academic schools appro-
priately cover traditional as well as digital farming and that they help students to 
make the necessary connections between these knowledge domains. A stronger 
coverage of digital technology within farming degrees should also help farmers to 
remain more independent of manufacturers. A strong understanding of digital 
technology will help farmers to assess critically the services offered by manufac-
turers and consequently to maintain their professional sovereignty. 
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A seed drill is a device used in agriculture that sows seeds for crops by po-

sitioning them in the soil and burying them to a specific depth. This ensures 
that seeds will be distributed evenly. 

The seed drill sows the seeds at the proper seeding rate and depth, ensuring 
that the seeds are covered by soil. This saves them from being eaten by birds 
and animals, or being dried up due to exposure to the sun. With seed drill ma-
chines, seeds are distributed in rows; however, the distance between seeds 
along the row cannot be adjusted by the user as in the case of vacuum precision 
planters. The distance between rows is typically set by the manufacturer. This 
allows plants to get sufficient sunlight, nutrients, and water from the soil. Be-
fore the introduction of the seed drill, most seeds were planted by 
hand broadcasting, an imprecise and wasteful process with a poor distribution 
of seeds and low productivity. Use of a seed drill can improve the ratio of crop 
yield (seeds harvested per seed planted) by as much as nine times. The use of 
seed drill saves time and labor. 

Some machines for metering out seeds for planting are called planters. The 
concepts evolved from ancient Chinese practice and later evolved into mecha-
nisms that pick up seeds from a bin and deposit them down a tube. 

Seed drills of earlier centuries included single-tube seed drills in Sumer and 
multi-tube seed drills in China, and later a seed drill by Jethro Tull that was in-
fluential in the growth of farming technology in recent centuries. Even for a 
century after Tull, hand sowing of grain remained common. 

What about design? A seed drill consists of a hopper filled with seeds ar-
ranged above a series of tubes that can be set at selected distances from each 
other to allow optimum growth of the resulting plants. Seeds are spaced out us-
ing fluted paddles which rotate using a geared drive from one of the drill's land 
wheels. The seeding rate is altered by changing gear ratios. Most modern drills 
use air to convey seeds in plastic tubes from the seed hopper to the colters. This 
arrangement enables seed drills to be much wider than the seed hopper – as 
much as 12m wide in some cases. The seed is metered mechanically into an air 
stream created by a hydraulically powered onboard fan and conveyed initially 
to a distribution head which sub-divides the seeds into the pipes taking the 
seeds to the individual colters. 

Before the operation of the seed drill, the ground must be plowed and har-
rowed. The plow digs up the earth and the harrow smooths the soil and breaks 
up any clumps. The drill must then be set for the size of the seed used. After-
wards, the grain is put in the hopper on top which then follows along behind the 
drill while it spaces and plants the seed. This system is still used today but has 
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been modified and updated so that a farmer can plant many rows of seed at the 
same time. 

A seed drill can be pulled across the field using bullocks or a tractor. Seeds 
sown using a seed drill are distributed evenly and placed at the correct depth in 
the soil. 

Let me turn now to hisroty of seed drills. While the Babylonians used primi-
tive seed drills around 1400 BCE, the invention never reached Europe. Multi-
tube iron seed drills were invented by the Chinese in the 2nd century. This mul-
ti-tube seed drill has been credited with giving China an efficient food produc-
tion system that allowed it to support its large population for millennia. This 
multi-tube seed drill may have been introduced into Europe following contacts 
with China. In the Indian subcontinent, the seed drill was in widespread use 
among peasants by the time of the Mughal Empire in the 16th century. 

The first known European seed drill was attributed to Camillo Torello and 
patented by the Venetian Senate in 1566. A seed drill was described in detail by 
Tadeo Cavalina of Bologna in 1602. In England, the seed drill was further re-
fined by Jethro Tull in 1701 in the Agricultural Revolution. However, seed 
drills of this and successive types were both expensive and unreliable, as well 
as fragile. Seed drills would not come into widespread use in Europe until the 
mid to late 19th century, when manufacturing advances such as machine tools, 
die forging and metal stamping allowed large scale precision manufacturing of 
metal parts. 

Early drills were small enough to be pulled by a single horse, and many of 
these remained in use into the 1930s. The availability of steam, and later gaso-
line tractors, however, saw the development of larger and more efficient drills 
that allowed farmers to seed ever larger tracts in a single day. 

Recent improvements to drills allow seed-drilling without prior tilling. This 
means that soils subject to erosion or moisture loss are protected until the seed 
germinates and grows enough to keep the soil in place. This also helps pre-
vent soil loss by avoiding erosion after tilling. The development of the press 
drill was one of the major innovations in pre-1900 farming technology. 

Now we’ll move on to precursor of seed drills. In older methods of planting, 
a field is initially prepared with a plow to a series of linear cuts known 
as furrows. The field is then seeded by throwing the seeds over the field, a 
method known as manual broadcasting. The seeds may not be sown to the right 
depth nor the proper distance from one another. Seeds that land in the furrows 
have better protection from the elements, and natural erosion or manual raking 
will cover them while leaving some exposed. The result is a field planted 
roughly in rows, but having a large number of plants outside the furrow lanes. 

There are several downsides to this approach. The most obvious is that 
seeds that land outside the furrows will not have the growth shown by the 
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plants sown in the furrow since they are too shallow on the soil. Because of 
this, they are lost to the elements. Many of the seeds remain on the surface 
where they are vulnerable to being eaten by birds or carried away on the wind. 
Surface seeds commonly never germinate at all or germinate prematurely, only 
to be killed by frost. 

Since the furrows represent only a portion of the field's area, and broadcasting 
distributes seeds fairly evenly, this results in considerable wastage of seeds. Less 
obvious are the effects of over seeding; all crops grow best at a certain density, 
which varies depending on the soil and weather conditions. Additional seeding 
above this will actually reduce crop yields, in spite of more plants being sown, as 
there will be competition among the plants for the minerals, water, and the soil 
available. Another reason is that the mineral resources of the soil will also deplete 
at a much faster rate, thereby directly affecting the growth of the plants. 

The invention of the seed drill dramatically improved germination. The seed 
drill employed a series of runners spaced at the same distance as the plowed 
furrows. These runners, or drills, opened the furrow to a uniform depth before 
the seed was dropped. Behind the drills were a series of presses, metal discs 
which cut down the sides of the trench into which the seeds had been planted, 
covering them over. 

This innovation permitted farmers to have precise control over the depth at 
which seeds were planted. This greater measure of control meant that fewer 
seeds germinated early or late and that seeds were able to take optimum ad-
vantage of available soil moisture in a prepared seedbed. The result was that 
farmers were able to use less seed and at the same time experience larger yields 
than under the broadcast methods. 

The seed drill allows farmers to sow seeds in well-spaced rows at specific 
depths at a specific seed rate; each tube creates a hole of a specific depth, drops 
in one or more seeds, and covers it over. This invention gives farmers much 
greater control over the depth that the seed is planted and the ability to cover 
the seeds without back-tracking. The result is an increased rate of germination, 
and a much-improved crop yield. 

The use of a seed drill also facilitates weed control. Broadcast seeding re-
sults in a random array of growing crops, making it difficult to con-
trol weeds using any method other than hand weeding. A field planted using a 
seed drill is much more uniform, typically in rows, allowing weeding with 
a hoe during the growing season. Weeding by hand is laborious and inefficient. 
Poor weeding reduces crop yield, so this benefit is extremely significant. 

Finally, the seed drills can do more than people, and it save very more 
power of people and more quality complete the work with earth and seeds. 
History of seed drills gives us an understanding how work seed drills in long 
time ago. Seed drills have a precursors, which has little similarities with seed 
drills. Impact of seed drills very big in agricultures. That’s all I have to say 
about seed drills. 
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Informationsmanagement umschreibt die zentrale Aufgabe, die Sammlung, 

Speicherung, Verarbeitung, Übertragung, Auswahl und Bereitstellung von In-
formation so zu organisieren, dass sie bestimmten vorgegebenen Zielstellungen 
bestmöglich genügt. Sie schließt damit sowohl betriebliche als auch überbe-
triebliche, sektorale, nationale oder internationale Aktivitätsebenen ein. 

Bei unserem heutigen Verständnis von Information als Ressource beziehen 
sich die Zielstellungen des Informationsmanagements in der Regel auf das 
ökonomische Prinzip, einen bestehenden Informationsbedarf bestmöglich und 
mit möglichst geringem Aufwand zu befriedigen. 

Informationsmanagement ist auf allen Aktivitätsebenen eine Querschnitts-
aufgabe für deren Erledigung die geeigneten organisatorischen Rahmenbedin-
gungen etwa über die Einrichtung organisatorischer Zentralbereiche in Unter-
nehmen und Dienstleistungsorganisationen oder (im überbetrieblichen Bereich) 
durch geeignete Institutionalisierung von Koordinierungskompetenz geschaffen 
werden müssen. 

Die Teilaufgaben des Informationsmanagements betreffen Unternehmen in 
gleicher Weise wie die überbetrieblichen Institutionen der Informationssammlung 
und -bereitstellung. Im Bereich der Agrarwirtschaft sind dies konkret neben den 
landwirtschaftlichen Betrieben die Unternehmen der agrarbezogenen Wirtschaft, 
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