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However, when fully autonomous systems take to the field, they'll look nothing like
tractors. With their enormous size and weight, today’s farm machines have significant
downsides: they compact the soil, reducing porosity and killing beneficial life, meaning
crops don’t grow so well. Simon Blackmore, who researches agricultural technology at
Harper Adams University College in England believes that fleets of lightweight
autonomous robots have the potential to solve this problem and that replacing brute
force with precision is key. ‘A seed only needs one cubic centimeter of soil to grow. If we
cultivate just that we only put tiny amounts of energy in and the plants still grow nicely.’
There is another reason why automation may be the way forward according to Eldert
van Henten, a robotics researcher at Wageningen University in the Netherlands, * While
the population is growing and needs to be fed, a rapidly shrinking number of people are
willing to work in agriculture’, he points out. Other researchers such as Linda Calvin, an
economist at the U.S. Department of Agriculture, and Philip Martin at the University of
California, Davis, have studied trends in mechanization to predict how US farms might
fare. Calvin and Martin have observed how rising employment costs have led to the
adoption of labour-saving farm technology in the past, citing the raising industry as an
example. In 2000, a bumper harvest crashed prices and, with profits squeezed, farmers
looked for a solution. With labour one of their biggest costs - 42 percent of production
expenses on U.S. farms, on average -they started using a mechanical harvester adapted
from a machine used by wine makers. By 2007, almost half of California's raisins were
mechanically harvested and a labour force once numbering 50,000 had shrunk to
30,000.

As well as having an impact on the job market, the widespread adaption of agribots
might bring changes at the supermarket. Lewis Holloway, who studies agriculture at the
University of Hull UK, says that robotic milking is likely to influence the genetics of dairy
herds as farmers opt for robot-friendly' cows, with udder shape, and oven attitudes,
suited to automated milking. Similarly, he says, ifs conceivable that agribots could
influence what fruit or vegetable varieties get to the shops, since farmers may prefer to
grow those with, say, leaf shapes that are easier for their robots to discriminate from
weeds. Almost inevitably, these machines will eventually alter the landscape, too. The
real tipping point for robot agriculture will come when farms are being designed with
agribots in mind, says Salah Sukkarieh, a robotics researcher at the Australian Center for
Field Robotics, Sydney. This could mean a return to smaller fields, with crops planted in
grids rather than rows and fruit trees pruned into two dimensional shapes to make
harvesting easier. This alien terrain tended by robots is still a while away, he says 'but it
will happen.’
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List of Findings

A. The use of automation might impact on the development of particular animal and
plant species.

B. We need to consider the effect on employment that increased automation will have.
C. We need machines of the future to be exact, not more powerful.

D. As farming becomes more automated the appearance of farmland will change.

E. New machinery may require more investment than certain farmers can afford.

F. There is a shortage of employees in the farming industry.

G. There are limits to the environmental benefits of automation.

H. Economic factors are often the driving force behind the development of machinery.
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A According to archaeological evidence, at least 5, 000 years ago, and long before
the advent of the Roman Empire, the Babylonians began to measure time, introducing
calendars to co-ordinate communal activities, to plan the shipment of goods and, in
particular, to regulate planting and harvesting. They based their calendars on three
natural cycles: the solar day, marked by the successive periods of light and darkness as
the earth rotates on its axis; the lunar month, following the phases of the moon as it
orbits the earth; and the solar year, defined by the changing seasons that accompany
our planet's revolution around the sun.

B Before the invention of artificial light, the moon had greater social impact. And,
for those living near the equator in particular, its waxing and waning was more
conspicuous than the passing of the seasons. Hence, the calendars that were developed
at the lower latitudes were influenced more by the lunar cycle than by the solar year. In
more northern climes, however, where seasonal agriculture was practised, the solar
year became more crucial. As the Roman Empire expanded northward, it organised its
activity chart for the most part around the solar year.

C Centuries before the Roman Empire, the Egyptians had formulated a municipal
calendar having 12 months of 30 days, with five days added to approximate the solar
year. Each period of ten days was marked by the appearance of special groups of stars
called decans. At the rise of the star Sirius just before sunrise, which occurred around
the all-important annual flooding of the Nile, 12 decans could be seen spanning the
heavens. The cosmic significance the Egyptians placed in the 12 decans led them to
develop a system in which each interval of darkness (and later, each interval of daylight)
was divided into a dozen equal parts. These periods became known as temporal hours
because their duration varied according to the changing length of days and nights with
the passing of the seasons. Summer hours were long, winter ones short; only at the
spring and autumn equinoxes were the hours of daylight and darkness equal. Temporal
hours, which were first adopted by the Greeks and then the Romans, who disseminated

them through Europe, remained in use for more than 2, 500 years.

D In order to track temporal hours during the day, inventors created sundials,
which indicate time by the length or direction of the sun's shadow. The sundial's
counterpart, the water clock, was designed to measure temporal hours at night. One of
the first water clocks was a basin with a small hole near the bottom through which the
water dripped out. The falling water level denoted the passing hour as it dipped below
hour lines inscribed on the inner surface. Although these devices performed
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satisfactorily around the Mediterranean, they could not always be depended on in the
cloudy and often freezing weather of northern Europe.

E The advent of the mechanical clock meant that although it could be adjusted to
maintain temporal hours, it was naturally suited to keeping equal ones. With these,
however, arose the question of when to begin counting, and so, in the early 14th
century, a number of systems evolved. The schemes that divided the day into 24 equal
parts varied according to the start of the count: Italian hours began at sunset,
Babylonian hours at sunrise, astronomical hours at midday and 'great clock’ hours, used
for some large public clocks in Germany, at midnight. Eventually these were superseded
by 'small clock’, or French, hours, which split the day into two 12-hour periods
commencing at midnight.

F The earliest recorded weight-driven mechanical clock was built in 1283 in
Bedfordshire in England. The revolutionary aspect of this new timekeeper was neither
the descending weight that provided its motive force nor the gear wheels (which had
been around for at least 1, 300 years) that transferred the power; it was the part called
the escapement. In the early 1400s came the invention of the coiled spring or fusee
which maintained constant force to the gear wheels of the timekeeper despite the
changing tension of its mainspring. By the 16th century, a pendulum clock had been
devised, but the pendulum swung in a large arc and thus was not very efficient.

G To address this, a variation on the original escapement was invented in 1670, in
England. It was called the anchor escapement, which was a lever-based device shaped
like a ship's anchor. The motion of a pendulum rocks this device so that it catches and
then releases each tooth of the escape wheel, in turn allowing it to turn a precise
amount. Unlike the original form used in early pendulum clocks, the anchor escapement
permitted the pendulum to travel in a very small arc. Moreaver, this invention allowed
the use of a long pendulum which could beat once a second and thus led to the
development of a new floor-standing case design, which became known as the
grandfather clock.
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5. They devised a civil calendar in which the months were equal in length.
6. They divided the day into two equal halves.

7. They developed a new cabinet shape for a type of timekeeper.

8. They created a calendar to organise public events and work schedules.

List of Nationalities
A. Babylonians

B. Egyptians

C. Greeks

D. English

E. Germans

F French
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It is impossible to learn the sequence of events that led to our developing the concept
of number. Even the earliest of tribes had a system of numeration that, if not advanced,
was sufficient for the tasks that they had to perform. Our ancestors had little use for
actual numbers; instead their considerations would have been more of the kind /s this
enough? rather than How many? when they were engaged in food gathering, for
example. However, when early humans first began to reflect on the nature of things
around them, they discovered that they needed an idea of humber simply to keep their
thoughts in order. As they began to settle, grow plants and herd animals, the need for a
sophisticated number system became paramount. It will never be known how and when
this numeration ability developed, but it is certain that numeration was well developed
by the time humans had formed even semi-permanent settlements.

Evidence of early stages of arithmetic and numeration can be readily found. The
indigenous peoples of Tasmania were only able to count one, two, many; those of South
Africa counted one, twa, two and one, two twos, two twos and one, and so on. But in
real situations the number and words are often accompanied by gestures to help
resolve any confusion. For example, when using the one, two, many type of system, the
word many would mean, Look at my hands and see how many fingers | am showing you.
This basic approach is limited in the range of numbers that it can express, but this range
will generally suffice when dealing with the simpler aspects of human existence.

The lack of ability of some cultures to deal with large numbers is not really surprising.
European languages, when traced back to their earlier version, are very poor in number
words and expressions. The ancient Gothic word for ten, tachund, is used to express the
number 100 as tachund tachund. By the seventh century, the word teon had become
interchangeable with the tachund or hund of the Anglo-Saxon language, and so 100 was
denoted as hund teontig, or ten times ten. The average person in the seventh century in
Europe was not as familiar with numbers as we are today. In fact, to qualify as a witness
in a court of law a man had to be able to count to nine!

Perhaps the most fundamental step in developing a sense of number is not the ability to
count, but rather to see that a number is really an abstract idea instead of a simple
attachment to a group of particular objects. It must have been within the grasp of the
earliest humans to conceive that four birds are distinct from two birds; however, it is
not an elementary step to associate the number 4, as connected with four birds, to the
number 4, as connected with four rocks. Associating a number as one of the qualities of
a specific object is a great hindrance to the development of a true number sense. When
the number 4 can be registered in the mind as a specific word, independent of the
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object being referenced, the individual is ready to take the first step toward the
development of a notational system for numbers and, from there, to arithmetic.

Traces of the very first stages in the development of numeration can be seen in several
living languages today. The numeration system of the Tsimshian language in British
Columbia contains seven distinct sets of words for numbers according to the class of the
item being counted: for counting flat objects and animals, for round objects and time,
for people, for long objects and trees, for canoes, for measures, and for counting when
no particular object is being numerated. It seems that the last is a later development
while the first six groups show the relics of an older system. This diversity of number
names can also be found in some widely used languages such as Japanese.

27. A developed system of numbering

28. An additional hand signal

29. In seventh-century Europe, the ability to count to a certain number
30. Thinking about numbers as concepts separate from physical objects

31. Expressing number differently according to class of item

A. was necessary in order to fulfil a civic role.

B. was necessary when people began farming.

C. was necessary for the development of arithmetic.

D. persists in all societies.

E. was used when the range of number words was restricted.
F. can be traced back to early European languages.

G. was a characteristic of early numeration systems.
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