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MPOAOIoz

To SIBAKTIKO aQuUTO UAIKG TipoopileTal yia Toug paBntég Twv TeXViKwv
EnayyeApatikov Exknaudeutnpiov mou éxouv emAEEEL Tig MEWTEXVIKEG Kal
MetarAeuTikéc elBikOTNTES. Ekonog Tou BiBAlou eival va Bonénoel Toug pa-
Bnreg:

a. va eEoikelwBolv pe v AyyAlkr) opoAoyia mou agopa Tnv EWBIKOTTTA TOUS,
6. va sunedaoouv yAwoowa gawvopeva (AeEAOYIKG, YPAUUATIKA KOl GUVTO-
KTIKa) péoa and avaloya Kelleva Kal aoKnoels,

Y. va BEATIGOOUY TNV IKAVOTNTA TOUS YIQ MPOQOPIKN KAl YParmm erkovwvia
KaTd TNV AoKNnomn Tou ENayyEALATOC TOUG.

Ma v emiteuEn Twy napanavw otoxwv, BewpnBnke OKOMUO va ETIAE-
yoUv Bépara mou nepthauBavouv opohoyia avahoyn pe Ta eAANVIKA pabdnua-
Ta Kal Twv Suo MpoavagepBéviwy edikotTwy. ETol, T0 NpRTo pépog Tou fi-
BAiou anoteheital ané 18 evoTnTEG MOU MEPIEXOUV BAOIKO EEEIBIKEUMEVD Ae-
ElAOylo Tou agopd TIG SBIKETNTESG QUTIKAG Kal Jwikng napaywyng kat 1o
SeuTepo pépoc Tou BiBhiou anoteheltar and 14 evoTnTEg MOU MEPEXOUV M-
onc Bacikd eEeidikeupévo AEAOYIO TIOU apopd TIG EWBIKOTNTES XMUIKAV Bio-
unxaviav kal petaiieiwv. Kaw ota duo pépn akoAouBolv — JETA and Ta Kei-
HEVO — QOKMAOELG MoU amoBAEMOUV KaTa KUpLo Adyo omyv eunedwon g opo-
Aoyiag, alh@ Kal yAWOOWK®V Qavopevey, 1 YVaon Tov onoiwy Bewpeital
anapaiTnTn yia TNV KAatavenon kai cowaTth XpRon tng ayyAwng yiwooag
doov apopd TIC Mapanave EBIKOTNTES.

Mpog BieukdAuvor Twv pabntav, oto Téhog Tou PiBAiou, nepihappavetal
- KaT' aAQaPrTikh oelpa — Yevikod AeEoyio pe v eppnveia Twv AtEewy ota
eAANVIKA, OMWE QUTEC epUnvelOVTal OTA UNAPYOVTa Kelpeva.

H opada epyaociag
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Part 1

Unit

Skills/Functions

Structures/Activities

1. Planting

Reading: Giving information
Acquiring vocabulary

Dealing with the gerund and
infinitive
Reporting statements

« Answering questions

» Identifying words with their
definition

« Matching words to form
phrases

» Completing sentences with
words

» Completing sentences with
derivatives

« Putting verbs in their correct
form

Turning direct into indirect
speech

2. Transplanting

Reading: Describing procedures~

» Answering gquestions

procedures Giving advice~ s Imperative
Giving instructions « Temporal and conditional
clauses
« Completing a guided dialogue
« Matching parts of sentences
Acquiring vocabulary » Identifying words with their
definitions
» Matching synonymous items
» Completing sentences with
derivatives
Dealing with adverbs and « Completing sentences with
prepositions adverbs and prepositions
Giving advice and/or instructions |+ Forming sentences using
imperative [ You should /
You'd better / Why don't
you / What about + -ing
3. Formation, Reading: Explaining terms=~ » Answering questions
composition Describing types~ « |dentifying True-False
and capacity Giving information statemeants
of the soil to kL g : :
hold water Acquiring Viocabulary « |dentifying words with their

Dealing with prepositions

definitions

Matching synonyms

Farming derivatives (nouns-

adjectives)

» Completing sentences with
prepositions




Unit

Skills/Functions

Structures/Activities

4. Soil texture
and structure

Reading: Giving information~
Describing types

Acquiring vocabulary

Revising Tenses

« Answering questions

= Multiple choice

+ Completing sentences with
information given in the text

« Forming derivatives

+ Completing sentences with the
suitable words (soil types)

« Matching synonyms

« Completing sentences with
the correct Tense

5. Soil water and | Reading: Describing features, « Answering questions
tensiomeaters uses and purpose- + To + infinitive
Giving information~
Expressing purpose
Acquiring Vocabulary = Identifying words with their
definitions
« Matching synonymous items
= Forming verbs
Dealing with prepositions » Completing sentences with
prepositions
Revising Tenses « Completing sentences with
the correct Tense
Emphasizing the doer = Rewriting sentences in the
active voice
6. Irrigation Reading: Giving information~ « Answering questions

Describing processes~
Describing facts

Acquiring Vocabulary

Describing features

Describing a logical sequence of
facts

+ Identifying True - False
statements

= Identifying words with their
definitions

« Completing sentences with
appropriate words

« Forming derivatives

« Completing sentences with
the appropriate term

= Joining pairs of sentences
using after or before
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Unit Skills/Functions Structures/Activities
7. The basic Reading: Describing parts~ « Answering questions
anatomy of Describing functions « Identifying True - False
the tree statements
Acquiring vocabulary « Forming derivatives (nouns)
= Solving a puzzle
« Matching synonyms
« Completing sentences with
the suitable words
Revising Tenses » Putting verbs in their correct
form
8. Working out  |Reading: Giving information~ = Answering questions
garden Giving instructions~ =« Imperative form, 1st
designs Describing features and| conditional, should
processes
Acquiring vocabulary « Matching synonyms
= Identifying words with their
definitions
« Forming meaningful
axpressions
» Solving a puzzle
» Completing sentences with
the suitable words
Hypothesising « 1st, 2nd, 3rd conditional
Emphasizing results » Turning from active to
passive voice
9. Insects and | Reading: Giving information~ = Answering questions
other enemies Describing injuries and | » Identifying True - False state-
of plants diseases~Describing mants

methods of fighting a
disease

Acquiring vocabulary

Dealing with prepositions

« |dentifying words with their
definitions

+ Malching synonyms

« Forming derivatives (verbs-
nouns-adjectives)

» Completing sentences with
prepositions
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Unit Skills/Functions Structures/Activities
10. Field crops; |Reading: Describing features, « Answering questions
the basic characteristics, uses « |dentifying True - False
source of and properties statements
food » Completing paragraphs with
information given in the text
= Multiple choice
Acquiring vocabulary = Matching synonyms
« Forming derivatives (nouns)
« Adding the suitable prefix or
suffix to form opposite
meanings
Revising Tenses = Putting verbs in their correct
form
11. Ag machines | Reading: Giving information~ » Answering questions
preparing Describing features + Multiple choice
the soil for and processes « Identifying True - False
cultivation statements
Acquiring vocabulary « Identitying words with their
definitions
« Matching synonyms
« Forming derivatives (nouns)
= Completing sentencas with
words related to the text
12. A short Reading: Describing features, = Answering guestions
reference to processes and functions | » Identifying True - False
harvasting statements
a:’;_tf'"“ Acquiring vocabulary « Matching operations and tasks
fﬂmhiﬁﬁ with their equivalent item/term

Structuring sentences

« Forming derivatives

= Matching synonyms

« Completing sentences with
adjectives drawing information
from the text

= Putting words in their correct
order

12




Unit

Skills/Functions

Structures/Activities

13.Photosynthesis;
storing
energy

Reading: Deseribing a process

Acquiring vocabulary

» Answering questions

« |dentifying True - False
statements

« Multiple choice

« Forming derivatives (verbs,
nouns, adjectives)

= Matching synonyms

= Solving a puzzle

« Completing sentences with
the proper words

« |dentifying words with their
definitions

14. Breeding
animals

Reading: Describing featuras
and processas-~
Referring to symptoms

Acquiring vocabulary

Emphasizing facts

» Answering questions
+ Completing sentences drawing
information from the text

= Matching synonyms

» Forming derivatives (verbs,
nouns)

« Matching words to form
meaningful expressions

« Distinguishing nouns,
adjectives, verbs

» Turning sentences from active
into the passive voice

15. Dairy
preduction=
Milking
systems and
technigues

Reading: Describing systems
and technigues=~
Describing items

Acquiring vocabulary

Structuring sentences

Emphasizing the doer

+ Answering questions

= Completing sentences
(definitions) with their
terms/words

« Identifying words with their
definitions

= Matching synenyms

» Forming sentences by putting
words in their correct order

« Turning sentences from
passive into the active voice
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Unit

Skills/Functions

Structures/Activities

16.Greenhouses:

Reading: Describing features,

« Answearing questions

a. General properties, constructions | « Identifying True-False
hints on and uses statements
greenhouses
b. Types of |Reading: Describing types, = Answering questions
greenhouses properties and
functions
Acquiring vocabulary = Matching synonyms
« Replacing synonymous items
in sentences
+ Forming derivatives (nouns,
verbs)

Structuring sentences = Forming meaningful
statements by putting
words/phrases in their comrect
ordar

Revising Tenses « Completing sentences with the
proper form of verbs

17. Cooperatives - | Reading; Describing types, « Answering questions
What are principles and business | « Identifying True-False
they? organizations statements

Acquiring vocabulary  Matching words with

Revising Tenses

Speaking: Connecting
subseguent information with
earlier information

synonymous items

» Forming derivatives (verbs,
nouns, adjectives)

= Completing sentences with
derivatives

» Completing sentences with
proper words

» Completing sentences with the
correct form of verbs

» Describing statements and
principles by using sequencing
connectors
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Unit Skills/Functions Structures/Activities
18. Farm Reading; Describing skills and « Answering questions
management tasks ~ Expressing » Identifying True-False

obligation
Acquiring vocabulary

Giving advice and instructions

Emphasizing facts and the
usefulness of items

Expressing purpose

statements

» |dentifying words with their
definitions

« Completing sentences with
the appropriate words

« Identifying jobs with tasks
and practices

» Why don't you, You'd better,
| suggest you (should),
Wouldn't it be a good idea to

« Turning from active into
passive voice

s to + infinitive, so that

15







Part one

Elements of agricultural subjects
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Planting

Planting a seed, bulb, shrub, or a tree in the ground is an important event.
It has been said that you cannot plant a garden without being an optimist.
Many positive thoughts are affirmed on a planting day: the desire for a
more beautiful environment, the anticipation of flowers, shade, fruit, privacy,
and the recognition that you will enjoy the future rewards, season after
season.

For proper growth, plants need air in the soil, available moisture (but not
standing water), and a supply of mineral nutrients. If the soil has plenty of
clay, it holds onto nutrients. However, the small clay particles that cling
closely together hold water, and leave little room for air. As a result, water
penetration is slow. Drainage is the main problem in clay soils, the lack of
which often causes suffocation to plant roots. You know that you have a
clay soil, if it's rock hard when dry, or if it's gummy when wet.

Sandy soils have a lot lot of room for air, but moisture and nutrients
disappear quickly. Water sinks right into sandy soil without spreading, and
dries up in just a few days after watering. When sandy soils are squeezed
into a ball, they quickly fall apart when the ball is released.

One of the best soil types for plant growth is the loam soil. It contains a
combination of clay, silt, and sand, which retains nutrients and water, while
it still allows sufficient room for air.

Before deciding on the area you are going to plant, a soil test is always
advisable.
Typical questions for taking a soil test are:

» How large is the sample area?
» Has fertilizer or lime ever been added?
« To what degree does the land slope?

To collect the soil, you will need a clean non-metal bucket or container, a
soil sampler, a garden trowel or a spade and a mailable container that will
hold about a pint of soil. The process of taking a soil test is shown in the
pictures that follow.

18



How to take a soil test

1. steep knoll
2, no lime
3. clay

4. old sod
5. sandy soil
6. low area

A. Test individual areas separately. The above areas are examples of the soil
differences a lawn can have; most areas usually have only one or two different
soil fypes.

B. 1/2 inch slice from center.

C. Using a spade or sampling tube, take separate samples of individual areas
at a 6 to 7 inch depth.

D. Mix soil well. (Do not mix soil from separate sampling areas). Place about
one pint of this soil into labelled container. Repeal process for each specific
area.

19




A. Questions

1. Which are a gardener’s positive thoughts on a planting day?
2. What do plants need for proper growth?

3. What is the main problem in clay soils?

4. Which are the disadvantages of sandy soils?

5. Which type of soil is the best for plant growth?

6. What does it consist of?

B. Exercises

1. Find the words in the text meaning the following:

a. a low bush with several woody stems

b. soil; earth

¢. a person who thinks that whatever happens will be good
d. declared again, or in answer to a question or doubt

20
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_ water, or other liquids, in small quantities or in the form of steam or mist

heavy firm earth that is soft when wet, but becomes hard when baked at a high
temperature, from which bricks, pots, etc are made

. retains; keeps
. hold tightly; stick firmly

the act or process of entering or forcing a way through
the act of causing to die because of lack of air

. sticky

set free; let go

the sand, mud, etc carried by moving water

a small round hill

a garden tool like a small spade with a curved blade, for digging small holes, lifting
up plants, etc

2. Match each word from list A with a word from list B to form phrases
found in the text.
List A List B
plant soil
clay area
soil roots
sufficient trowel
sample types
non-metal bucket
garden room
steep knoll
3. Fill in the blanks choosing one of the following words: container,

seed, trowel, patricles, bulb, moisture.

a A is the part, usually small and hard, of some plants that may grow into a
new plant of the same kind.

b. A is a round root of certain plants.

c. When we say we mean water in small quantities or in the form of steam or
mist.

d. are very small pieces of something.

e. A isaanMasabnx.n‘netalbanal.boﬁla.etcmadimmdirrgsumﬂling

or in which goods are packed.
A is a garden tool with a curved blade for digging small holes, lifting up plants,etc.

21



4. Form the suitable word that derives from the words in capitals at
the end of each sentence to complete the blanks.

. Negroes worked as slaves in cotton in N. America. PLANT

. The supply of mineral nutrients is necessary for the natural of plants. GROW

o0 o

Water is slow in clay soils. PENETRATE

. Lack of results in suffocation of plant roots. DRAIN

. A soil test eliminates guessing the amounts of and lime that must be added.
NUTRITION

5. Fill in the blanks using the infinitive or the -ing form of the verbs
in brackets.

a. (plant) a seed in the ground is an important event.

b. — (collect) the soil, you will need a clean bucket.

c. (use) a spade, take separate samples of individual areas at a 6 to 7 inch
depth.

(spread).

d. Water sinks right into sandy soils without
e. He'd like to know how (take) a soil test.

6. Study the following examples:

1. Does water dry up in a few days after watering?
+ He asked if water dried/dries up in a few days after watering.
2. Have you mixed clay with silt soil?
He asked me If | had mixed clay with silt soil.

Based on the examples already given, rewrite the three questions mentioned
in the paragraph “Typical questions for taking a soil test”. Begin as follows:

BN e T T T R e e e SR

By 3 v T el e L P Sl R SRR S S
R TR R T e e R S RN o et i o
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Transplanting procedures

1. If you are planting in a straight line, stretch a string between two stakes to guide
you. Figure carefully how far apart to dig the planting holes. Dig holes slightly
larger than the rootball and water them an hour before planting.

2. When many plants are grown together in a single flat, their roots intermingle. The
individual plants will be damaged less, if you pull them apart with your hands
rather than using a knife or other sharp instruments.

3. When planting the transplants, fill in the hole around the roots carefully. Firm the
soil slightly with the heel of your hand, and then water. If the soil settles after
watering, add loose dry soil.

4. If transplants are growing in peat pots, tear off the edges of the pot down to the
soil line to prevent drying. It's also a good idea to tear off the bottom of the pot
to promote root growth. Plant them at the same level as they were in the pots.

5. For transplants grown in individual plastic pots, tip the pot and tap the plant into
your hand; don't pull it out. Plants in six packs should be turned over and pushed
out from the bottom with your thumb. Hold the soil in its place with your other hand.

6. After planting, firm the soil slightly with your hands to remove any air pockets. Don't
wait for the newly planted annuals to show signs of wilt before watering again.
A little extra attention in the first few days after planting will ensure healthy plants.

23



A. Questions

1. What do you have to use if you plant in a straight line?

2. What should you figure carefully?

3. How large should the holes be?

4. What must you do to avoid damaging individual plants when pulling them apart?

3. What must you do when planting the transplants?

6. Why must you tear off the edges and the bottom of the peat pots down to the soil line
when fransplanting a transplant?

7. What procedure must be followed when planting transplants grown in individual plastic pots?

8. When must extra attention be paid to the newly planted transplants?

B. Exercises
1. Find the words in the text meaning the following:

a. without a bend or a curve

b. a pointed length of wood or metal hit into the ground as a post or a support (for
sth, e.g. plants)

C. an opening or empty place in a solid thing

d. intermix; mix sth with sth else

e. the parts of a plant in the ground

f. the upper layer of earth in which plants grow

g. a container for liquids or solids

h. the process of growing or developing

i. to a small extent

J. plants that live for one year or less

2. Match the words in the 1st list with their meanings in the 2nd list.

a. damage 1. one of the fingers set opposite and apart from the others
b. tear off 2. harm

¢. individual 3. take away

d. pull out 4. more

e. bottom 5. single; particular

f. thumb 6. remove or pull apart or into pieces by force

g. remove 7. remove by drawing out

h. extra 8. the lowest part

24



3. Based on the text, fill in the gaps with the right prepositions or
adverbs.

a. If you plant a straight line, you must stretch a string between two stakes
guide you.

b. You will damage the individual plants ; if you pull them
your hands.

c. Fill the hole the roots carefully.

d. If the soil settles watering, fill in loose dry soil.

e. It's a good idea to tear the bottom the pot promote root
growth.

plastic pots, tip«the pot and tap the plant

f. For fransplants grown
your hand but don't pull it

g. Don't wait the newly planted annuals
watering again.

show signs of wilt before

4. Fill in the blanks using words deriving from the words at the end of
each sentence.

A is someone who owns, or is in charge of a . (PLANT)
. Firm the soil with the heel of your hand. (SLIGHT)
. After fill in with loose dry soil. (WATER)

. Tear off the edges of the pot down to the soil line to prevent
. Tear off the bottom of the pot to promote root . (GROW)

Extra attention in the first days after planting will ensure

. (DRY)

~ooaoow

plants. (HEALTH)

5. Match the two parts of the sentences.

a. When planting transplants 1. into your hand; don't pull it.
b. If the soil settles after watering 2. will ensure healthy plants.
c. Plant the fransplants in the same 3. fill in the hole around the roots.
d. Tip the pot and tap the plant 4. level as they were in the pots.
e. A litlle extra attention in the first 5. add loose dry soil.

few days after planting

25



6. Peter is transplanting some plants and Liza is watching him.
Complete the dialogue between them, following the stages of
transplanting shown in the pictures 1- 6.

Liza: No matter how hard | try, 'm sure Il never manage to be a good gardener. Well,
whai are you doing there? You look so busy.
Liza: Oh r see What |$ lhls strmg i::rr"

Liza: How big must a planllng hnle be?

Peter:..
Liza: ﬁmd whyr dﬂnt ;.ruu use a I-Lnlfe tn puII the plants aparl‘?

Peter:...
Liza: Now that yrnu have placed the plants m |he holea what comes nexl"

Peter:... s
Liza: And now, why are yuu teanng nﬁ me edges and the bur!um uf mese peat pets?
Liza: And huw mlr ].-'uu manage wrth 111& plasllc puts'?

Peter:... A

Liza: How beauhful |he1.f Imkf D-:: ther need walermg every day‘?

Peter:..
Liza: Well what abﬂut some mﬁee fnr a rest nt}w'?‘ Im gmng tn maka some.

7. Give advice and/or instructions to someone about how:

a. to dig a hole

b. to fill in the hole around the roots

c. to plant the flowers at the same level

d. to hold the soil in its place with his other hand.

Example

a. Dig the hole slightly larger than the rootball.
You should dig the hole slightly larger than the rootball.
You'd better dig the hole slightly larger than the rootball.
Why don’t you dig the hole slightly larger than the rootball?
What about digging the hole slightly larger than the rootball?

26



Formation, composition and capacity
of the soil to hold water

The surface of the earth consists of complex natural formations which are
what is known to us as soils. The variety of soils mainly depends on the
various types of rocks which they are composed of. Furthermore,
topography, life of animals or plants, the age of the material of the soil,
farming operations, as well as climatic conditions are some of the factors
which affect soils.

We can have an opinion of how the soil is formed by examining its profile.
To obtain a soil profile we can either dig a trench down to the parent rock
or take out soil samples from different depths with the help of a soil auger.
The soil profile indicates the various types of layers which are formed by
the breakdown of rocks and are known as horizons. These layers are
usually classified as follows:

a. The surface soil or topsoil which is the upper —of few inches— layer, in
which beneficial bacteria, worms, naturally accumulating humus as well as
the most of the plant roots can be found.

b. The subsoil which is the layer lying under the topsoil and receives
materials washed out of the topsoil.

c. The (unweathered) parent rock, which is the lower layer of soil in the
earth surface.

Soils vary enormously in composition. However, they are basically
composed of:

« Solids which are principally formed by a) mineral or inorganic matter,
such as stones, silt, clay, sand, etc and b) organic matter, such as plants
and animals’ parts that are left in the soil.

« Liguids which are mostly formed by soil water.

« Living organisms which are micro-organisms, such as earthworms, small
soil animals, fungi, bacteria, etc.

. Gases -that is to say soil air— which, along with water, fill in the spaces
among the soil particles.

Soils capacity to hold water varies, depending on the following factors:

1. The pore space which is a network of channels formed by the soil
particles. When the soil particles are large (e.g. sand) then the spaces
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between the particles are large, too; when they are small (e.g. clay) the
spaces are small. Therefore, the spaces are large in sandy soils, while the
spaces in clay soils —of the same volume- are smaller. The property of
sandy soils to have a larger pore space than clay soils makes it clear that
sandy soils can hold less water than clay soils.

2. The surface area of the particles. Water is held as a thin film around the
soil particles; if the particles are larger, the attractive forces which hold the
water are weaker. If the particles are smaller, the surface area per unit
volume is greater.

3. The amount of humus, which is the organic matter remained in the soil,
also contributes to the capacity of the soil to hold water.

The capacity of the soil to hold water is known to farmers as the field
capacity or moisture-holding capacity. It depends on the structure and
texture of the soil, and it is expressed in mm (e.g. a clay soil may have a
field capacity of 4 mm/cm in depth).

A. Questions

1. What does the variety of soils depend on?

2. How can we obtain a soil profile?

3. Name the three layers of the soil.

4. What can be found in the topsoil?

5. What are soils basically composed of?

6. Give examples of inorganic and organic matter of the soil solids.
7. How do gases contribute to the composition of soils?

8. Are the spaces equally large between the particles of sandy and clay soils?
9. What is the water held around the soil particles like?

10. What is known as humus?

11. What is the capacity of the soil to hold water called?

12. What is it expressed in? (Give an example).

B. Exercises
1. Find the words in the text which mean the following:

a. the top covering of the earth in which plants grow
b. stones forming the major part of the earth’s crust
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all the surface features, natural and artificial, of a particular place
works; activities

a section taken through the soil down to the parent rock

a tool used for boring holes in the ground

substances
. original rock

. substances that have littie or no tendency to flow

having the physical structure characteristic of living organisms

. a chain of channels formed by the soil particles

an amount of space occupied by a substance, liquid or gas

m. the organic part of soil, formed by the decomposition of plants or animals

2

. water (or other liquids) in small quantities or in the form of steam or mist

. Match the two columns below.
a. soil 1. being located
b. complicated 2. cultivating
c. farming 3. consisting of
d. conditions 4. complex
e. affect 5. decomposition/disintegration
f. breakdown 6. circumstances
g. lying 7. influence
h. composed of 8. the upper layers of earth where plants grow

3. Fill in the blanks in the 2nd list below.

Verb Noun
surface
form

vary

live
operate
gxamine
differ
accumulate
lay
compose

—-permpApPEp

coatings of one or more substances lying upon or under one or more other
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4. Which of the words in the text have the same meaning as the
words/phrases below.

a. beliefidea f. complete
b. ditch g. very small pieces of sth
¢. a thickness of material over a h. ability (to hold sth)
surface or forming one division / layer  i. membrane
d. immensely J the way in which parts are put
e. mainly together

5. Give the adjectives deriving from the following nouns.

a. rock

earth

nature

material

climate

parent

clay

e G Wy M U ]
force

—mFa~eang

6. Fill in the blanks below with the appropriate preposition.

« The variety " spils basically depends @ the different kinds a
rocks which they come . Wecanleam ____® soil formation ®
examining a soil profile. We can dig a ditch down ™ the original rock or take
— ™ soil samples  various depths "% the help of a soil auger.

+ Soils also vary ™ their capacity "% hold water. This capacity depends
— "™ various factors; the pore space, the surface area and the amount 4
the humus remained ' the soil.

« The moisture-holding capacity of the soil is expressed "% mm,

7. Say whether the following statements are True or False. If they are
false, explain why.

a. The surface of the earth consists of complex natural formations, known as soils.
b. The variety of soils is irrelevant to the types of rocks from which they are made.
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¢. The soil profile indicates the various types of layers which are formed by the
breakdown of rocks.

d. We cannot form an opinion about the formation of soil by examining a soil profile.

e. The subsoil is a layer which lies under the topsoil.
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Soil texture and structure

Most soils provide a suitable rooting medium which holds moisture and
allows proper aeration with little or no amending. Loam soils are a mixture
of various soil particle sizes of acceptable structure.

Soils that are extremely sandy or clayey can be improved by adding
organic matter (peat, compost, nutrified bark, or well-decomposed sawdust)
to the backfill, at a rate of 2 parts soil to 1 part organic matter. Sandy soils
usually drain well and have good aeration but they do not retain much
water. To some degree, organic matter will increase the moisture.

Clay soils hold a lot of water but may drain poorly and have inadequate
aeration. Organic matter will help clay soils improve drainage and aeration
by separating some of the particles to provide paths for water and air.

There is an easy way to find out what kind of soil you have. Pick up a
handful of soil and squeeze. A ball of clay will remain in a tight, ridged

lump. Loam will hold its shape, but will crumble if you poke it. Sandy soil
will begin to fall apart as you open your hand.

Soil texture

coarse sand - 1/12 to 1/50 of an inch

medium sand - 1/50 to 1/250 of an inch

fine sand - 1/250 to 1/500 of an inch

silt - 1/500 to 1412.500 of an inch

&
é
q
1
*

clay - less than 1/12,500 of an inch
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Soil structure

Compacted soil: The particles are packed with
litte space for air and water.

Crumbly soil: Organic matter aggregates particles
into porous crumbs.

Saturated soil: If water doesn't drain through
the soil, the plants may drown.

Moist soil: There is a film of water between soil
particles with air in the larger pores.

A. Questions

1. How can exiremely sandy soils be improved?

2. What is the advantage and the disadvantage of sandy soils?

3. What can you say about clay soils as far as water is concerned?

4. How can organic matter help clay soils improve drainage and aeration?
5. Is there a way of finding cut what kind of soil you have?

B. Exercises

1. Refer back to the text and complete the sentences.

a. Organic matter usually CONSISES Of ......rrecrrverrismrisss s e
D LUOGHTH SOIS B0 ..0sreaussensisssesssecassmssssassesseasemnsssersrsssssss USSP P T enf s AR RS RS s s

¢. Most soils provide a suitable rooting medium WHICH ...
d. Sandy soils usually drain well and have good Eration DUt ...,



2,

e.

f. If water does not drain through the

4.

apop

Fill in the blanks with the missing items.

noun verb
mixture
add
SR provide
improve
drainage
beginning s
aeration et
amend
ol allow
A T retain

. Fill in the blanks with the appropriate name of each soil type.

In soils the particles are packed with little space for air or water.

. soils hold a lot of water but may drain poorly and have inadequate aeration.

In soils organic matter aggregates particles into porous crumbs.

soils usually drain well and have good aeration, but they do not retain much
water.
In soils there is a film of water between soil particles with air in the larger
pores.

soil, the plants may drown.

Which words in the text mean the following?

supply

. appropriate

1 ] e e o T G R e el
I g R H S E - R e e
stuff

. extent

Instifeiant - = i e
discover
R [ - et R St S

—rma~panoT®
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5. Fill in the blanks choosing the suitable items.

a. Extremely sandy or clayey soils can be improved by adding ................... 10 the backfill
1. coarse sand 2. organic matter 3. silt
b. Sandy soils have ..
1. good aeration. 2 Inadaquale aerahnn 3. bad aeration.
¢. If you squeeze a handful of soil, and it still holds its shape, but crumbles if you poke
it, you know that it is .. =
1. clay soil. 2. sandy &ml 3 Iuam sml
d. Organic matter helps clay soils improve drainage and aeration by ...
1. keeping the soil dry. 2. crumbling the soil. 3. separating some of the smls pamdes
e. A mixture of various soil particle sizes of acceptable structure is the ..
1. sandy soil. 2. loam soil. 3. clay soil.

Soil water and tensiometers

Soil water
The amount of water which is retained by the soil is called the moisture -

holding capacity or field capacity. It varies according to the texture and
structure of the soil. Water tends to hold the particles of the soil together. If
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the soils have very small pores and channels, some of the water can move
through the soil by means of capillary forces.

Water management should be viewed as a priority in agricultural production
and development; water wastage through evaporation and drainage must
be reduced to a minimum. The underlying principle of irrigation scheduling
is to add only sufficient water to the soil to meet the daily requirements of
a growing crop. Excess of water becomes wasted through evaporation from
the soil sufrace or through drainage. The usual range includes equipment
for the following determinations:

hydraulic conductivity
permeability
infiltration capacity
soil moisture tension
soil moisture content
+ soil bulk-density

L]

-

Tensiometers are used to measure
soil tension, which is directly related
to the amount of soill moisture
available for plants. Capillarity is
established between the waterfilled
tensiometers and the soil water via a
ceramic cup or tip. As soil water
tension increases, water is drawn by
suction from the tensiometer and the
negative pressure created (which is
representative of soil tension) may be
read from a vacuum gauge.

1. Ceramic tensiometer lip
causing capillarity between
tensiometer / soil water.

2. Movement of water in and
out of the tensiometer in
‘balance” with soil suction.

3. Air in soil pore space.

4. Soil particle.

5. Water in soil pore space.

6. Water in tensiometer body.
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Why should we measure soil-water tension?

« To get to know when to water and how much.
« To produce significant yield increases.

+ To save on water and fertilizer costs.

« To increase profitability.

A. Questions

1. What is the amount of water retained by the soil called?

2, Does water tend to split the soil particles?

3. How can water move through the soils which have very small pores?

4. What must be reduced to a minimum as far as water management is concerned?
5. What's the underlying principle of irrigation scheduling?

6. Which determinations does a usual range of equipment include?

7. What's the use of tensiometers?

8. How is capillarity established?

9, What is the result of soil water tension increase?

10. Why do we measure the soil-water tension?

B. Exercises

1. Match the words in column A with the words or expressions in
column B.

A B
1. vary a. cultivation
2. priority b. having to do with farming
3. agricultral ¢. become different
4. wastage d. enough
5. reduced e. loss
6. sufficient f. of primary importance
7. meet g. becoming less
8. crop h. satisfy
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. Water is drawn

. Find the words in the text which mean the following:

an apparatus which is used to measure soil tension and moisture
a very small or the smallest quantity of something

a very fine hairlike tube with very narrow width

concerning or moved by the pressure of water or other liquids

an instrument for measuring size, amount, etc

a preparation containing the elements essential to plant growth

. Complete the verbs corresponding to the nouns.

Verb : Noun

moisture
structure
management
production
wastage
drainage
evaporation
equipment
suction

cost

TrTe e ApgR

. Fill in the blanks with the appropriate prepositions.

. Water management should be viewed as a priority agricultural
development.

. Water wastage must be reduced a minimum.

. Excess water becomes wasted evaporation the soil
surface.

. Soil tension is directry related the amount soil moisture
available plants.

. Capillarity is established the waterfilled tensiometer and the soil water
a ceramic cup or tip.

suction
. The negative pressure created may be read

. There are air and water soil pore space.

the tensiometer.
a vacuum gauge.




5.

» The amount of water

Give the appropriate form of the verbs in brackets.

(retain) by the soil is called field capacity. Water tends
(hold) the particles of the soil together.

« The underlying principle of irrigation scheduling (be) (add) only

E+

b.

c.

d.

e.

(meet) the daily requirements of a growing crop,
(become) wasted through

sufficient water to the soil
without (add) excess water which
evaporation from the soil surface or through drainage.

Rewrite the sentences using the new prompts.

Water management should be viewed as a pnnn'q.r in agnu.ultural pmducmn
The local authorities .................. T
Water wastage must be reduued tn a ITIIE'HI'I'IUﬂ'I

FAMmers .o

Sufficient water is added m the sml l::- maet the dallr requtremenls nf a grnwmg crﬂp.
Agricultural producers ...
Tensmmaters are used for measunng suﬁ tansmn

The negative pressure mayr be read fmm a vacuurn gauge

- emionmtnem s e R A i e e Al s L
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Irrigation

In the middle of the picture there is a low-capacity sprinkler for strong wind
conditions and variable water pressures. Reduced discharge permits close
spacing of sprinklers without undue addition of water. One and two nozzles.
Dual-action brass hammer drive. Stainless steel axle.

All plants require water for growth. They get water from the soil and lose
most of it through their leaves by evaporation (transpiration). Plants receive
water from either rain or irrigation. How much water is available for a plant
depends on the depth and spread of the roots. Most roots are located
within three feet of the surface. When there is sufficient water, most of it is
supplied from the top, and reaches a 3 to 4 feet depth into the soil. In dry
periods, deep-rooted plants can draw water from lower roots.
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During dry perieds, or in areas where irrigation is a necessity, a farmer
must keep a close eye on his trees to determine when they need water.
Signs of water stress include wilting, a change in leaf color (from shiny to
dull, or from dark green to gray green), and premature leaf fall.

There are numerous ways to water efficiently: basins, furrows, sprinklers,
soakers, or drip systems. The most important goals are to eliminate run-off,
to confine water inside the drip line of branches, and to apply water
uniformly. The purpose is to make as much of the applied water available
for the tree as possible.

P

P1 Basin: A shallow basin is an efficient way to hold water for a young,
newly planted tree.

P2 Furrows: Rows of trees are easily irrigated using parallel furrows on
either of the sides of the trees.

P.3 Soaker hose: A couple of turns around a tree distributes water evenly.

Spot spitter Plastic pipe
main ling

emitter

P.4 P.5

P.4 Sprinkler: A big advantage is that you can measure the amount of
water you put on by measuring its depth in an array of coffee cans.
This also gives you a check on distribution evenness.

P5 Drip / trickle: To keep trees evenly moist with little water wasted, use
one of the drip / trickle systems available at your garden center.
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A. Questions

1. According to the text, what do plants need water for?

2. Where do plants receive water from?

3. What does the quantity of water which is available for a plant depend on?
4. Which plants can draw water from lower roots in dry periods?

5. What are the signs of water stress?

6. Which are the ways of watering efficiently?

7. What are the most important goals of irrigation?

8. When are shallow basins an efficient method of irrigation?

9. What's the advantage of the sprinklers?

10. What is the benefit of the drip systems?

B. Exercises
1. Find the words in the text which mean the following:

a. a mechanical pump which distributes water by an overhead device using a rotating
pipe with a series of holes

b. the artificial increase of water supply to help the growing of crops

¢. a short tube fitted to the end of a hose, pipe, etc to direct and control the stream of
liquid coming out

d. a long narrow track cut by a plough in the earth

e. a thin, slow flow (of liquid) falling in drops

2. Fill in each blank with one of the following words: available,
located, draw, irrigation, roots, surface, supply, reach, depth, deep-
rooted.

! for

]

. The quantity of water
‘. Most roots are
" when there is
plants can i

Plants receive water from either rain or
plants depend on the " and spread of the
within 3 feet under the * of the soil, where water can
sufficient water from the top. In dry periods,
water from lower roots .

3. Find the nouns deriving from the following verbs and then use
them in sentences of your own:

g S T T W P A
3. EvEporate s oy s s
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4. imgate
5. locate
6. determine
7. distribute
8. measure

. Fill in the blanks with the suitable words.

The supply of water provided to the plants with manmade streams, canals, eftc. is
L P I

A___isan apparatus used for scattering drops of water.
A__isa short tube fitted to the end of a hose, pipe, etc. to direct and
control the stream of liquid coming out.

The — leaves look less fresh and start to die.

A round hollow space on the surface of the ground for holding water is a
A___ s along narrow track esp. one cut by a plough in farming land.

A circular line of plastic pipe, round a tree, etc. used to send out waler, is a

. Say whether the following statements are True or False. If False,
explain why.

All plants require water for growth.
Plants receive water only from rain.
They loose most of the water through their leaves by transpiration.

. There is only one way to water plants efficiently.

Rows of trees are easily irrigated if we make parallel furrows on either of the sides of
the trees.
With a couple of tumns of a soaker hose around a tree water is distributed evenly.

. Based on the text join the pairs of sentences using the words in
the parentheses.

e.g. Keep a close eye on your trees. Then determine when they need water. (after)

After keeping a close eye on your trees, determine when they need water.

a. Make a shallow basin around the tree. Then supply with sufficient water. (before)
b. Dig parallel furrows on either of the sides of the trees. Then irigate them. (after)
c. Put some fertilizer on the grass. After that provide it with water. (before)

d

. Consider your plants' needs. Then determine the best type of sprinkler and nozzles
for your particular irrigation requirements. (after)
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The basic anatomy of the tree

1. leader

2. spur
3.4.7. laterals
8. trunk

9. roots

10. fruit

11. flowers
12. leaves

The parts of all plants are the same, even though they don't always look
alike, and the main of them are:

Roots: They serve two major purposes; they anchor the plant and they
absorb water and necessary nutrients.

Stem or Trunk: You can think of this part of the plant as a pair of plumbing
pipes, one inside the other, wrapped in bark. The inner pipe carries water
and minerals from the roots up to the branches, leaves, flowers and fruit.
The outer pipe carries food down from the leaves to the rest of the plant.
Another function of the stem is obviously the support of branches, leaves,
flowers and fruit.
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Branches: They serve as a framework for the leaves and are named
according to their position on the trunk. The leader is the central, highest
branch: a continuation of the trunk itself. Scaffold branches are the main
side branches. Lateral branches emerge horizontally from scaffold limbs.
Hangers are lateral fruit-tree branches that drop after bearing the weight of
the previous year's crop. Spurs are the short twigs or branchlets that bear
flowers and fruit. Suckers are leafy shoots that sprout at a tree’s crown or
from its roots. Because they may rob the plant of nutrients and water, they
normally should be removed. Water sprouts are shoots that grow above
the pruned parts of a tree.

Leaves: Food is manufactured mainly in the leaves by the sun. The
process of photosynthesis creates carbohydrates through the action of
chlorophyll in the leaves combined with the energy of the sun.

Flowers and fruits: Flowers are the sexual portion of plants that produce
seeds for reproduction.

A. Questions

1. What are the main parts of a tree?

2. Which two major purposes do the roots serve?

3. Refer to the three functions of the stem.

4. “Branches serve as a framework for the leaves”. What does the word ‘framework” imply?
5. Name the kinds of branches and give their basic functions in the tree.

6. Leaves are “the food factory” of the tree. Explain the process.

B. Exercises

1. Complete the table below:

verb noun

sernve
anchor
function
support
weigh
rob
remaove
combing
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2. Match the words in column A with their meaning in column B.

A B
a. even though 1. aim / target
b. main 2. support
C. purpose 3. although
d. anchor 4, cover
e. absorb 5. basic
f. wrap 6. suck in

3. Solve the puzzle.

1 2
4
I HE L]
6 5 ||
— 5]
4| B0 5 {2l Sl s
HEgeE0 D Bl
1 13
12 || E
] (] S
17 16 18
B e Lt = =
19 BE
20

1. the production of special sugar-based substances that keep plants alive, caused by
the action of sunlight on the green matter (chlorophyll) in leaves

2. to act together

3. to (cause to) be fixed firmly

4. the part of a plant, often beautiful and coloured, that produces seeds or fruit

5. chiefly; basically

6. the strong outer covering of a tree

7. to take or suck in liquids

8. leafy shoot that sprouts at a tree's crown or from its roots
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9. to cut off or shorten some of the branches of (a tree or bush) in order to improve the
shape, growth, production of flowers or fruit

10. to (cause to) grow or come out

11. to allow to / make sth to fall

12, the thick main stem of a tree

13. the top of a tree

14. an armiike stem growing from the trunk of a tree

15. the central, highest branch of a tree

16. the part of the plant that grows down into the soil in search of water and necessary
nutrients

17, that part of a plant or tree that contains the seeds and is used as food (e.g. apples,
bananas)

18. covered with many leaves

19. a chemical or food providing what is needed for life and growth

20. to (cause to) break suddenly, esp. by pressure from within; (of a flower, leaf) to open
suddenly

4. Say whether the following sentences are True or False. If False,
explain why.

The parts of all plants are the same, even though they don't always look alike.

The trunk anchors the plant and absorbs water and necessary nutrients.

The roots support the branches, leaves, flowers and fruit.

The stem of a plant works as a pair of plumbing pipes, one inside the other, wrapped
in bark.

Spurs are leafy shoots at a tree’s crown or at its roots.

Lateral branches are the main side branches.

g. The process of photosynthesis creates carbohydrates through the action of chlorophyll
in the leaves combined with the energy of the sun.

epow

Epall

5. Fill in the blanks using one of the following words: carbohydrates,
bearing, laterals, sprout, scaffold, roots, combined.

support the plant and they absorb water and necessary mineral nutrients.
The basic framework of a free consists of the trunk and the —, that is to say,
the main side branches.
__ are secondary side branches, mainly horizontal.
Hangers drop after _ the weight of the previous year's crop.
Suckers are leafy shoots that ___ at a tree’s crown or from its roots.
The photosynthesis creates ——— through the action of the chlorophyll in the
leaves ___ with the energy of the sun.

o

~oan
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6. Put the verbs in brackets in their suitable form.

a. Before leaves and new stems (appear), they (exist) in small
swellings on the stems and branches (call) “buds”. In spring, buds
(swell) and (lengthen) into stems, (unfurl) into leaves and

(burst) into flowers. After the flowers (produce) fruit and the fruit

— (be) almost ripe, seeds (form) and the growth in most plants

(stop). :

b. Although branches go on (thicken) and fruit (sweeten) and drops,
no more leaves, flowers or fruit (appear) until next spring. Soon, leaves

(fall) from deciduous plants, and evergreen plants will become dormant.

¢. If you (look) closely at buds, you (see) that there are three main
kinds: terminal, lateral and flower.

Working out garden designs

You can always find places and plants that will suit your fancy. The same
garden visited at different seasons will show entirely different faces and
moods, teaching new lessons and providing new delights. The people who
tend gardens are always adding plants they've never grown before and
chucking out others they've been tired of. Where there had been strictly
perennials, there can also be annuals. The vegetable garden can change
in size and shape and grass walks can become pavings. In short, the
garden is expanding at every turn, as new plants and new planting ideas
are introduced. With all these alterations, the garden lacks some of the
fullness that will come in a year or so, but it shows the vitality of a
landscape where people have worked hard. Most gardens show their best
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in spring and early summer, seasons during which you may come across
the best blooming varieties of plants.

No matter what kinds of plants you grow in your garden, the designing for
its construction is essential. Some people can make designs easily, but
most people need time to find a good answer to a design problem.
Fortunately, tracing paper is as cheap as it is necessary. Don't give form to
your sites before working out several conceptual designs. If you use tracing
paper as a base plan, you can easily change your mind or refine your plan
and select actual materials and dimensions. But if you try to give form to
any landscape without having decided which plan to follow, there is a high
possibility of difficulty or failure.

Here follow two samples of plans you can use, or choose one, or make a
combination.

Bubble plan

1. Lawn

2. Small deck

3. Play area

4. Screen planting

5. Lawn and flower beds
6. Screen planting

7. Sunscreen

8. Deck and hot tub

The first step in making a concept drawing is to do several “bubble” plans
on tracing paper laid over your base plan. With nothing more than sketchy
circles —bubbles— indicate the specific areas you want to include in your
final landscape (lawn areas, decks, play areas, etc.) and how you want
them situated.
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1. Ground cover
2. Mixed shrubs
3. Shrub screen
4, Play area
5. Evergeen shrubs
6. Tall flowering shrubs
7. Decidvous shrubs
8. Mixed shrubs
9. Ground cover
10. Rock path
11. Shrub screen
12. Wood overhead
13. Wood deck
14. Hot tub
15. Conifer tree

After using the bubble plans to determine the size of the basic space and
the way the plans and the space should be combined, refine the ideas with
concept drawings. At the concept stage, however, you should still feel free
to change your mind as often as you like. The final concept drawing should
be fairly specific and accurate, containing the type of detailed information
shown in the plan.

s

Final concept drawing
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A. Questions

1. Does a garden appear the same throughout the year?

2. How, do you think, can a garden change shape?

3. What does the expression “vitality of a landscape” imply?

4. When and why do most gardens show their best?

5. What is essential for the proper construction of your garden?

6. Can most people easily find a good answer to a design problem?
7. Which paper is suitable for conceptual designs?

8. Why is this paper useful?

9. When is there a high possibility of difficulty or failure?

10. What is the first step in making a concept drawing?

11. What do “bubbles” indicate?

12. What's the difference between the concept stage and the final concept drawing?

B. Exercises

1. Match the synonymous meanings from columns A and B.

A B
1. design a. drawing paper
2. tracing paper b. plan
3. landscape c. improve
4. refine d. creative idea
5. bubbles e. site
6. concept f. pattern
7. sample g. protecting from the sun
8. sunscreen h. sketchy circles

2. Find the words in the text meaning the following:

A piece of land, often near a house, on which flowers and vegetables may grow.

. Living organisms that have leaves and roots and grow usually in earth, especially the
kinds which are smaller than trees.

. Plants which live for more than two years.

. Plants which live for only one year or season.

. Completeness.
Paths of grass for walking.

. Being flowered.
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3. Based on the text, match the following to give meaningful
expressions.

conceptual paper
tracing plan

base design
actual matenals
high circles
sketchy possibility
detailed shrubs
deciduous decks
wood information
conifer trees

4. Complete the sentences with one of the following words:
deciduous, shrubs, evergreen, lawn, conifer, drawing, tracing, plan,
trees, bushes, landscape

a. Whoisgoingtocutthe | while we are on holidays?

b.______ papers are useful forabase .

c. Mostofthe _____ ftrees keep their leaves in winter.

d. — are usually low bushes with several woody stems.

e. The leaves of usually fall off seasonally.

f._ treesand mostof the —_____ do not lose their leaves in winter.

g. Do not try to give formtoany —____, without having decided which plan to follow.
h. Your final —_____ should be specific.

5. Solve the puzzle.

1. put sth on/over sth

2. a measurable interval or distance between two or more objects
3. (a tree or bush) that does not lose its leaves in winter
4. a way made by people walking over the ground

5. free of mistakes; exactly correct

6. costing little

7. a drawing (usu. showing how something is to be made)
8. place; a piece of ground for building on

9. example; specimen

10. an area of grass cut short and smooth

11. natural surroundings in a particular area
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12. a creative idea or thought

13. shape; appearance; figure

14. a measurement in any one direction

15. plant with woody stem, lower than a tree and (usu.) with several separate stems from
the root

16. an act, esp. in a set of actions, which should produce a certain result

17. (of plants) losing their leaves regularly, esp. in autumn.

6. Fill in the gaps with the proper form of the verbs in brackets.

a. Unless you (work out) several conceptual designs you (not give)
form to your sites.

b. If you (use) fracing paper as a base plan, you can easily change your mind.

c. If you (use) tracing paper as a base plan you could easily change your mind.

d. If you (use) tracing paper as a base plan you could have easily changed your
mind.

e. If you tried to give form to any landscape without having decided which plan to follow,
there (be) a high possibility of failure.




7. Rewrite the sentences using the prompts given.

a. You can always find places and plants that will suit your fancy.
Places and plants that will suit your fancy ... E:
b. The same garden visited at different seasr:rr:s mIJ shuw anllrelr drﬁerent faces and
moods.
Entirely different faces and moods of the same garden ...
c. The people who tend gardens are always addrng new plants
New plants ... >
d. Gardeners must d‘lL.IEl'i uut some nld planls
Some old plants
e. During spring or early summer, rnu mal_.r meet tha best blnﬂmlng vanetes ur pianl:s
The best blooming varieties of plants ... 5
f. Indicate the s.pecmc areas you want to mclude in yuur flnal Iandsr:.ape
The specific areas ..

Insects and other enemies of plants

Insects are the largest group of living creatures. More than 1,000,000
species are known up to now. They are mainly adapted to life on land but
some live in an aquatic or semiaquatic environment.

With the exception of some insects useful to man (bee, silkworm, cochineal
insect, etc.) and some others helpful in agriculture as they are fed on
noxious insects (staphylinus, coccinella and some hymenoptera or diptera),
almost all other insects are harmful. Some species (liparis, phylloxera,
polichrosis botrana, mediterranean fly, etc.) can multiply easily and are
serious enemies of different plants. All these noxious insects can be

54



attacked either biologically (used as food for insect-fed vertebrates and
insects) or chemically (by the use of pesticides).

Dacus oleae is the most threatening insect for olive-trees which are widely
cultivated in our country.

1 ;k :j.rf -’-"Fhﬂ -4
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Injury: The olives are covered with light-brown to blackish-brown spots
(decay), which are usually slightly sunken. Mature fruits affected by these
symptoms nearly always drop. On cutting open an infested olive, galleries
of irregular shape containing whitish larvae and their brown excrements will
be found inside the fruit. The distribution of the olive fruit fly is confined to
the Mediterranean zone, and it is the chief enemy of olive cultivation.
Dacus oleae very greatly reduces the yields of olive fruits and oll,
sometimes by as much as 80-90%.

Control: Dacus oleae can be successfully controlled by using the proper
insecticides. The first spray applications on table olives should be carried
out as soon as the flies begin to lay eggs on the fruits. Olives grown for oil
production should be treated a little later. The treatment should be repeated
at intervals of 20 days.
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Dacus oleae

1) D. oleae; top: magnified, bottom: natural size, 2) Different forms of
damage caused on olives, 3) Larva (magnified), 4) Pupa (magnified), 5)
Green fruit with pupa of summer generation, 6) Ripe fruit with larva.
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Other enemies of trees and plants are:

EW'-A

FUNGUS DISEASES
(Including powdery mildew and rust.,) Spread by wind
and splashing water and overwinter on plant debris.

APHIDS
Soft-bodied, green, brown, or reddish insects that
suck plant juices.

BEETLES
Beetle larvae eat plant roots.

MITES
Minute pests that suck juices from underside of
foliage.

BOTRYTIS BLIGHT
(Gray Mold) A fungus disease that overwinters on
infected plant parts.

CATERPILLARS
Larvae of moths and butterflies that feed on foliage,
buds, and flowers.

WHITE FLIES

Nymphs are scalelike flat, oval, pale green, brown, or
black, depending on the species.

57



VIRUS DISEASES
Spread by propagation of infected plants, aphids, and

sometimes leafhoppers.

THRIPS
Tiny, brownish-yellow, winged insects.

Last but not least, there exist the weeds which belong to another group of
plants’ enemies, as they prevent plants from proper growth. They are
undesirable plants growing wild, especially on cultivated grounds to the
disadvantage of a crop, lawn, or a flower-bed.

To prevent plants from all the above mentioned enemies an application of
insecticides, fungicides or herbicides is the solution.

A. Questions

1. Do all insects live on land?

2. Refer to some insects useful to man or in agriculture.

3. How can the noxious insects be attacked?

4. How do olives appear when they have been attacked by dacus oleae?

5. Why is the olive fruit fly considered to be the chief enemy of olive cultivation?
6. How can dacus oleae be successfully controlled?

7. When should the first spray applications on olives be carried out?

8. How often should the treatment be repeated?

9. How do the beetle larvae harm a tree?

10. What do caterpillars feed on?

11. What do white flies' nymphs look like?

12. How are virus diseases spread?

13. Which insects, among the ones mentioned in the text, suck plants juices?
14. What kinds of cultivations do weeds harm?

B. Exercises
1. Find the words in the text which mean the following:

a. small creatures with no bones and a hard covering, having 6 legs, and a body divided
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into 3 parts, such as ants and flies

groups of plants or animals that are of the same kind and which can produce young
of the same kind

taking place in or on water

animals, birds, fish, etc which have a back bone

chemical substances used for destroying pests

harm; damage to a living organism

changes which show disease or disorder

an insect in the first stage of its development after coming out of its egg
unwanted wild plants growing in ground that is under cultivation
selective weed killers

Match the words in the first column with the appropriate words or
explanations in the second one.

A B
a. noxious 1. be fought
b. be attacked 2. the amount that is produced, as of fruit
c. mature 3. attacked (by a disease)
d. affected 4. harmful
e. gallery 5. fatty liquid extracted from olive fruits, used for cooking
f. yield 6. fully grown and developed
g. oil 7. all the leaves of a tree
h. foliage 8. a covered passage, partly opened at one side

. Fill in the table below.

verb noun adjective
a. live e
b. B T useful
c. e —— e le helpful
d. AR harmful
e T distribution
f. % SRS cultivation SRS
g. production e T
h. repeat
i. different
j- wind
k. prevent it gl
l. arow R
m. application B ARG

59



. Can you guess what the following descriptions refer to? The first

one is done for you as an example.

They are the largest group of living creatures.
Do you mean the insects?

a. They are insects, which make sweet honey, live in groups, can sting painfully and are

supposed to be very busy.

b. It's the most threatening insect for olive-tree cultivation.

¢. They are soft-bodied, green, brown or reddish insects that suck plants juices.

d. They are larvae of moths and butterflies that feed on foliage, buds and flowers.

e. They are unwanted wild plants which prevent crops or garden flowers from growing

property.

5. Fill in the blanks with the missing words.

~oaem

o

~T@~sapow

Positive Comparative Superlative

largest
useful
helpful
serious
light

|

most important

little
soft
wild

T

. Fill in the blanks with the appropriate prepositions.

Most insects are adapted —__ land, but some live an aquatic or
semiaquatic environment.

The insects which are fed noxious insects are helpful
Noxious insects can be attacked chemically the use
Dacus oleae is a serious enemy the olive trees.
The olives are covered light-brown blackish-brown spots.
The first spray applications table olives should be carried
the flies lay eggs the fruits.

The treatment should be repeated
Fungus diseases are spread

agriculture.
pesticides.

when

intervals _ 20 days.
wind and splashing water.
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Mites are minute pests that suck juice underside foliage.
Farmers use insecticides, fungicides or herbicides to prevent plants
enemies.

their

True or False? If False, explain why.

Insects are the smallest group of living creatures.

All insects are harmful in agriculture.

Dacus oleae is a fertilizer.

The distribution of the olive fruit fly is spread to the whole of Europe.

Dacus oleae increases the yields of olive fruits and oil, sometimes by as much as 80-90%.
The first spray applications on table olives should be carried out when the flies begin
to lay eggs on the fruits.

The treatment for dacus oleae should be repeated every week.

Beetles lervae eat plant roots.
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Field crops: the basic source of food

The basic kinds of food have remained the same in the last two
thousand years. It can be said that all of our food comes from plants
because most animals eat plants.

Cereals or grains belong to the most important categories of food items
and they require almost half of the world's cropland. Wheat, barley, rye,
oats, and corn (parts of which are used as forage or as a source of sugar,
starch and whisky production) are among the most widely cultivated
cereals. Cereals may be cooked in their natural state or they may be
processed into breads, pastas or beverages. Grains offer a balanced diet
as they contain carbohydrates, proteins, minerals, vitamins, and a little fat.
Grain crops are annuals while pasture grasses in open meadows are
perennials. Another widespread essential food is the rice. Rice, unlike
other cereals, grows in water for part of its life cycle, and its thousands of
varieties are mainly developed in southeastern Asia.
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Legumes, another important group of food, are the main source of
proteins. Legumes are deep-rooting and they are resistant to drought.
Beans, peas, soyabeans, lentils and chickpeas are some of the most
important legumes. Legumes can enrich the soil and they help the growth
of other crops.

Cotton and tobacco are two crops which are widely cultivated in Greece.
Cotton is an annual and it is sown on well-tilled land. Careful weeding and
irrigation, as well as the application of the appropriate fertilizers and
insecticides are necessary. Tobacco is a perennial as a wild plant, but
when cultivated it is an annual.

Potatoes are edible tubers of cultivated plants which grow in any fertile
soil except heavy clayey or wet, undrained land. They are one of the
easiest crops to raise and they are expected to be of high quality as long
as the soil is fertilized with phosphate and potash. They are very nutritious
because they contain carbohydrates, proteins and minerals.

Onions, garlic, leeks —which are biennials— belong to the bulb plants.
They are an essential kind of food as they assist in the functioning of the
blood circulation.

Tomatoes are plants bearing pulpy berries which —when ripe— are eaten
raw or cooked as vegetables. They are annuals and they need rich soil and
a lot of water to produce a nutritious, high in sugar and vitamins vegetable.
In our country we have tomato produce all the year round, as tomatoes are
cultivated in greenhouses.

Some other common vegetables grown in our country are carrots, lettuces,
cabbages, pumpkins, marrows, cauliflowers, broccoli, radishes, eggplants
and okras. They are easily cultivated in all types of soil and are highy
nutritious because they contain a lot of protein and fiber which is utterly
necessary to fight against digestive disorders.

Except for the above mentioned field crops, different kinds of fruit are also
very useful to humans or animals, thanks to their high nutritive value.
Apples, cherries and pears are common garden tree fruits, usually grown
in warm lowlands. They need good soil, little summer rain and a lot of
sunshine. Citrus fruits such as lemons, oranges, citrons and mandarins
need abundant sunshine and frost-free conditions. The grapevine needs a
warm and sunny climate. Apart from the grapes, the wine produced
reinforces the cheerful and warm-hearted nature of people.
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Questions

. Which category of food items requires half of the world cropland?
. Refer to some well known cereals.

. What are some of the com's uses?

. Are the cereals cooked only in their natural state?

. Why do the grains offer a balanced diet?

. Are grain crops and pasture grasses annuals or perennials?

. Where does rice grow?

. Why are legumes an important group of food?

. Which are some of the most common legumes?

What information about cotton do you get from the text?

Can potatoes be cultivated in any kind of soil?

What do potatoes contain?

Why are onions, garlic and leeks essential food?

Do we have tomato produce in our country only in a certain season?

Which of the vegetables mentioned in the text do you mostly eat?

In which type of soil are carrots, cabbages and broccoli cultivated and why are they
highly nutritious?

Which factors are necessary for the proper growth of apples, cherries and pears?
Name the citrus fruits mentrioned in the text.

Why, do you think, grapevines are mostly cultivated in Mediterranean countries?




B. Exercises

1. Match the words in column A with the words in column B.

A B
a. cultivate 1. grains
b. basic 2. dryness
c. cereals 3. largely
d. require 4. grow field plants
e. meadow 5. completely
f. drought 6. of two years
g. widely 7. field
h. biennial 8. essential / most important
i utterly 9. protect against
j. fight (against) 10. cover; demand

2. Choose the correct item.

a. Wheat and barley belong to the group of
1. lequmes, 2. vegetables, 3. cereals.

b. Rice grows in for part of its life cycle.
1, mud, 2. water, 3. dry soil.

c. Grain crops are
1. annual, 2. biennial, 3. perennial.

d. Legumes are the main source of
1. carbohydrates, 2. minerals, 3. proteins.

e. Legumes can make the soil
1. sterile, 2. wet, 3. fertile.

f. For potatoes to grow, the soil has to be fertilized with
1. bone-meal, 2. nitrates, 3. phosphate and potash.

g. Tomatoes need to produce nutritious vegetables.
1. a lot of water, 2. little water, 3. no water.

h. In our country we have tomato produce
1. only in the summer, 2. all the year round, 3. only in winter.

i. Onions and garlic help the proper function of the
1. blood circulation, 2. respiratory system, 3. nervous system.

j. The grapevine needs climate.
1. a cold, 2. a warm and sunny 3. rainy
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3. Based on the text, fill in the blanks below:

Cereals or "are believed to be some of the most important food .
and they " cultivated in half of the world's *. Some of the basic cereals
are wheat, barley, rye, oat and *. Part of the com is used as . It also
provides sugar, " and “. Cereals may be processed into breads,

" or beverages. They contribute to a " diet because they contain
proteins, minerals, " vitamins, and a little b
Another widespread "™ food is rice. It " in water for part of its life
" Its thousands of L o

are mainly in ™ Asia.

4. Complete the following table.

verb noun

grow
cultivate
offer
contain
develop

it
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application

produce
expect
need
circulate

b

guality

reinforce
fertilize

|

5. Say whether the following statements are true or false. If false,
explain why.

a. Grain crops are annual.

b. Beans and oats belong to the same group of crops.

¢. Cotton is sown on well-tilled land.

d. Tobacco is always an annual.

e. Potatoes grow in any fertile soil except heavy clayey or wet, undrained land.

f. Carrots, broccoli and cauliflowers are highly nutritious because they contain a lot of
protein and fiber.
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g. Apples, cherries and pears grow in cold |awlands.
h. Lemons and oranges are citrus fruits.

6. Give the appropriate form of the verbs in brackets.

a. The basic kinds of food (remain) the same in the last two thousand years.

b. It (say) that all of our food comes from plants because most animals
(eat) plants.

¢. The cereals may

d. Legumes (be) deep-rooting.

e. Legumes can (help) the growth of other crops.

f. Fertilizers and insecticides should (apply) for the appropriate cultivation of
cotton.

g. Cotton (sow) on well-tilled land.

h. Potatoes are one of the easiest crops

(cook) in their natural state.

(raise).

7. Making the necessary changes, add the suitable prefix or suffix to
form the opposite meaning of the following:
e.g. possible — impossible, colourful — colourless

important

natural

like

appropriate

necessary

careful
ET o e R e e
cheerful

Fa~eppEe
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Ag Machines preparing the soil for cultivation

Plants grow better when fields are properly prepared for cultivation. Many
special machines are used for different agricultural tasks. Potato diggers
and planters, beet and bean planters, transplanters, cultivators for beets,
beans and vegetables belong to the necessary cultivation equipment a
farmer needs to perform his operations.

Perhaps, the most important mechanical development in farming is the
tractor. The tractor is an exceptional machine for various agricultural
operations and it is versatile enough and efficient for cultivating, sowing,
reaping, pumping water, hauling and generally for any farming, gardening
or mowing tasks. It's a powerful motor-driven vehicle with large, heavy
treads.

Types of tractors:

« General - purpose tractors. These tractors may be used on most farms
and they are the most commeon type used today.

» Two - wheeled tractors. They are used in market gardens and they are
hand-operated. They do light cultivations and they are steered by a walking
operator.
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« Track-laying tractors. These tractors are capable of doing very heavy
work and they are known as “crawlers”.

« Heavy-wheeled tractors. These large tractors may be equipped with twin
wheels all around, and no longer run in the furrows when ploughing, but
they run on top in the same way as a crawler tractor does. They usually
carry out very heavy cultivations.

The plough is also a necessary agricultural implement used for cutting,
lifting, turning over and partly pulverizing the soil. Ploughs are a solution to
the problems coming from abrading or heavy soils, or work on rocky table-
lands in sloping soils. Their use is quite recommended for recovery of

marshes, old meadows or waste lands.

Maximum crop production and minimum costs start at the primary
cultivation stage by ensuring that the land is ploughed flat and level. For
flat, level work, reversible disc ploughs are the answer. Ploughing is
simply started at one side of the field and no central or dead furrows are
created. The land after ploughing is left flat and level, ensuring maximum
water utilization, minimum water run off and control of soil erosion.
Designed with simple hydraulic or mechanical linkages, the disc ploughs
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ensure that the primary cultivation job is well done. They are regarded as
unrivalled machines because of their :

« Efficient, strong, progressive oil reverse shaft under casing.

« Quick, easy and genuine depth adjustment.

+ Quick transformation from one motor to another to reduce traction.

» Quick and sure adjustment.

Some of the earliest types of ploughs are still in use in certain parts of the
world, but modern ploughs are sturdy and they are easily pulled by
tractors.

A. Questions

1. Which machines belong to the necessary cultivation equipment a farmer needs?

2. Why is the tractor a versatile and efficient machine?

3. Which is the most common type of tractors?

4. Refer to the uses of the two-wheeled tractors?

5. What are track-laying tractors otherwise called?

6. Do heavy-wheeled tractors carry out light cultivations?

7. What is the plough used for?

8. Which types of soil are ploughs especially recommended for?

9. Which proughs are used for flat and level work?

10. Refer to two qualities of the ploughs which make them regarded as unrivalled machines.

B. Exercises
1. Which of the words in the text mean the following?

a machine that digs

a tool or machine for loosening the soil around growing plants and for uprooting weeds
works; activities

a powerful motor vehicle with large wheels and thick tyres used for pulling farm
machinery or other heavy objects

a person who operates a machine or an apparatus

a farming tool with a heavy cutting blade drawn by a tractor or animal(s) used for
preparing the soil in a field to be planted

pieces of low-lying land that are all or partly soft and wet

trenches in the earth made by a plough

moved by the pressure of water or other liquids

a long rod transmitting motion to a part of a machine

asogw
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2. Match the words of the first column with the appropriate words or
explanations of the second one.

a. properly 1. edible plants or edible parts of a plant

b. task 2, to direct the course of a vehicle

c. vegetables 3. in a right way

d. versatile 4. producing the desired or satisfactory result
e. steer 5. work; duty

f. waste 6. real

g. efficient 7. non productive; empty

h. genuine 8. having many different uses

3. Based on the text, use each of the following words once to
complete the blanks in the sentences: Farmer, vehicles, equipment,
planters, level, agricultural, over, mowing, land, special, tasks,
implements, exceptional, operations, soil:

1]
'

“ machines. Diggers,

« Different agricultural " need many
“, which a

transplanters and cultivators are necessary cultivation
needs for his ”
+ Tractors are
efficient for any farming, gardening or
with large wheels and thick tyres.

« Ploughs are also necessary agricultural
turning " and pulverizing the
left flat and g

® operations. They are

(L]

" machines used for various
™ task. They are motor-driven

{11}

. They are used for cutting, lifting,
" The "4 after ploughing is

4. Form the nouns deriving from the verbs in the list below:
Remember that some nouns have the same formation as their
corresponding verbs; e.g. need (verb) —> need (noun).

prepare

perform
equip

SO i liicieemsssmeneri s

@~papow

71



h. start
i. create
j. design

5. Fill in the table below:

noun adjective

................................................... different
agricultural
................................................... impgdant
various
versatile
efficient
powerful
heavy
capable
same
waste

flat
central
simple
hydraulic
strong
progressive
quick
easy
genuine
sure
certain
modern
sturdy

NS XXESErpProaPpOopI-FT T dang

6. Choose the suitable items to complete the blanks.

Example: Ploughs prepare the soil for
1. irrigation, 2. cultivation, 3. harvesting
Answer. Ploughs prepare the soil for cultivation.
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. For plants to grow better, fields must be properly —
1. developed 2. cultivated 3. operated

. A. tractor is a large powerful motor-driven vehicle with large heavy
1. seafs 2. engines 3. treads

. Ploughs are a solution to the problems coming from soils.
1. abrading 2. light 3. sandy
A reversible disc plough is recommended for flat, work.

1. sloping 2. reversible 3. level

. The land after ploughing ensures
1. minimum 2. maximum 3. medium

. Modem ploughs are easily pulled by .
1. lorries 2. tractors 3. vans

water run off.

7. Say whether the following statements are true or false. If false,
explain why.

The tractor is a farming machine for various agricultural operations.
Two-wheeled tractors are hand-operated.

Track-laying tractors do light cultivations.

Heavy-wheeled tractors are known as “crawlers”.

A plough is used for sowing, reaping and pumping water.

Ploughs are quite recommended for recovery of marshes, old meadows or waste
lands.

If the land is ploughed flat and level we have maximum crop production and
minimum cost.

. Central or dead furrows are created when ploughing with a reversible disc plough.

~papoe
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A short reference to harvesting and tying
pick-up machines

The harvesting of special crops often requires a machine completely
different from anything connected to grain or forage harvesting. Different
mechanical harvesting systems are in various stages of development. They
include combinations of pulling, twisting and snapping motions which are
the same as the ones used in handpicking. Some of the machines falling in
this category are:

« sweet-corn harvesters « bean harvesters
» sugar beet harvesters + peanut harvesters
« cotton harvesters = citrus harvesters

Mechanical means for detaching the fruit are classified in those that
physically contact the fruit, and in those that transmit a force to the fruit.
These are referred to: a) contact machines which have either a spindle or
a comb-like mechanism to detach the fruit, and b) mass removal machines
which employ some type of external shaking force which is transmitted to
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the fruit through the limbs or foliage. Some of the most widespread
machines used for detaching fruit are:

. The mechanical harvester. It uses comb to detach and collect the fruit.
Machines of this type have a low harvest rate. The outside fruit is stripped
off by the rotating forks.

« The trunk shaker. It harvests tall trees which do not have single tree-
trunks.

« The self-propelled limb shaker. It removes fruit which is picked up later.
. The foliage shaker. It employs a vertical shaking motion to detach fruit.
Long teeth-like bars clamp on the soft foliage to transmit the motion to the
fruit.

The most advanced labour-saving device for grain farming is the combine.
This machine reaps, threshes, and winnows grain in one operation. It is
self-propelled or drawn by a tractor. Rice combines and peanut combines
are two typical examples. There are also feed-grinding machines to cut and
chop some crops like grass, green corn and sorghum. Corn pickers belong
to this category. These machines pick the ears up and husk or remove the
outer covering of the corn. The shelling attachments and blowers remaove
the kernels from the corn and finally drop the shelled corn into a container.

Another machine for harvesting crops such as hay is the baler. Balers are
the most popular hay machines. Modern farm-type balers are automatic
tying pick-up machines. They may be trailing or self-propelled. One of the
chief functions of balers is the tying of the bales with either twine or wire.
A star wheel. whose teeth penetrate the bales, releases the tying
mechanism clutch after rotating a predetermined amount to give a definite
bale length.

All the above operations are accomplished by the use of diesel or gasoline
engines mounted on the machines themselves or contained in the tractor
pulling the machine.

The use of farm machinery may increase agricultural production, but in the

harvesting of certain crops, human labour may cause less damage than
what machines do.

A. Questions

1. Name the harvesting machines referred in the text.
2. Which tasks are performed by means of the harvesting systems?
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3. What kind of machines are the mechanical means for detaching the fruit classified
into?

4. Which are some of the most widely spread machines used for detaching fruit?

5. What is the combine used for?

6. What do the feed-grinding machines do?

7. Refer to the functions of the comn pickers.

8. Why are balers the most popular hay machines?

9. Which is one of the basic functions of balers?

10. Why is human labour important as far as harvesting is concerned?

B. Exercises

1. Match the items.

a. harvesting 1. belonging to

b. require 2. draw

¢. connected 3. cutting and gathering (grain / crops)
d. pull 4. speed

e. falling in(to) 5. developed

f. detach 6. remove

g. rate 7. linked / joined

h. employ 8. demand

i. advanced 9. machine

jo device 10. use

2. Match the operations of each machine (column A) with the
machine’s name (column B).

A B
a. It employs a vertical shaking mation 1. mechanical harvester
to detach fruit. 2. trunk shaker
b. It reaps, threshes and winnows grain 3. foliage shaker
in one operation. 4. self-propelled limb shaker
It ties the bales with twine or wire. 5. combine
It removes fruit which is picked up later. 6. baler

It uses comb to detach and collect fruit.
It harvesis tall trees which do not have
single tree trunks.

~®ae
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Complete the table below.
verb noun
connect

harvest
R, category
Ll combination

motion
contact

removal
transmit
detach
rotate

shaker
T AR attachment
S TN damage

Say whether the following statements are True or False. If false,
explain why.

Sweet-comn harvesters belong to the category of the tying pick-up machines.

The combine is self-propelled or drawn by a tractor.

Comn pickers are combine machines.

The blowers of the com pickers remove the ears and the outer covering from the
corn.

Balers have star wheels whose teeth penetrate the bales.

Feed-grinding machines collect some crops like grass and green corm.

Modern farm-type balers are automatic machines.

We never use diesel or gasoline engines for balers.

. Drawing information from the text, fill in the blanks with the

appropriate adjectives.

The use of farm machinery may incease — production.

. In the harvesting of certain crops, — labor may cause less damage than what
machines do.
One of the functions of balers is the tying of bales.

from tying pick-up machines.

Harvesting machines are completely
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means for detaching fruit are classified into two categories.

The foliage shaker makes use of a shaking motion to detach fruit.
The trunk shaker harvests tall frees which do not have tree-trunks.
Balers give the bale a length.

Put the (sets of) words in the right order so as to form eight
meaningful sentences.

contact machines / comb-like / spindle / fruit / either / a / or / to detach / have / a /
mechanism

fruit / the / long teeth-like / bars / motion / clamp on / the / to transmit / to / the soft
foliage

a tractor / is / the combine / self-propelled / by / or drawn

combines / there / peanut / are / rice combines / and

fruit / mass / to the / removal machines / use / ransmitted / some / is / shaking force
/ which

low / have / harvesters / a / harvest rate / mechanical

the / corn pickers / of / com / covering / pick the ears up / and / outer / the / husk /
ramaove / or



Breeding animals

&
AL

When selecting breeding stock, the most important concern is to choose
the best animals. The essential features to be considered are their health
and their vigor. The performance of an animal depends on its environment,
its food, its genetic factors, the diseases it contracts and the way it is
treated.

79



Environment

If we want to have dairy cows of high productivity we must offer them a
controlled environment. At the same time, we must offer an adequate
working environment to the people working in the barn or the cowshed,

who have to spend many hours a day there, the whole year round. Last but
not least, such a barn or cowshed must meet certain conditions for the
production of high quality milk.

As far as rabbits are concerned they can be housed in cutdoor hutches,
but it is preferable, particularly with large units, to keep them in simple
hutches indoors, ensuring shelter for both stock and attendant. Any building
which is well ventilated, dry and free from direct draughts is suitable.
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On the other hand, modern technology has greatly contributed to the
improvement of poultry rearing and egg production. For caging layers,
rearing pullets and the transfer of eggs, the poulterer can use a fully
automatic layer cage system which delivers more €9gs per square foot at
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a lower cost per dozen. It includes egg collection, an exclusive egg-saver,
and automatic manure removal. It saves energy and labor. It doesn’t need
any special floor or pit construction and it's easy to install.

Selecting a breed

When selecting breeding stock, the essential features to be considered are
the health and the vigor of the animals. For example, healthy and vigorous
rabbits are characterized by alertness, brightness of the eyes, smooth and
glossy coat, longevity and ability to reproduce profitably, offspring of the
desired quality and size.

If one thinks of raising pigs their most desirable characteristics are:

A firm and medium body, well-curved ribs, well-shaped hams, light neck
and shoulder, straight and firm baseline, well-placed and well-shaped legs
with well-developed strong hooves, a well-proportioned and not too heavy
head and a straight and narrow snout.

Feeding

Proper dieting is essential for all animals subjected to the methods of
intensive production. The balanced ratio and the composition of the feeding
stuffs provided to farm animals are very important for milk production, rapid
growth and maintenance of good health. Livestock food varies according to
the animals’ digestive system, but it must basically consist of water and dry
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food which mostly derives from plants. Whatever the dry food comes from,
it should contain a proper ratio of carbohydrates, fats and oils, proteins,
minerals and vitamins.

Diseases

The good farmer must be able to detect early symptoms of a disease, so0
that prompt action can be taken to prevent it from spreading and to reduce
loss. Some typical symptoms of diseased animals are: high temperature,
very high or very law pulse, irregular breathing and loss of appetite. If the
stockman sees that the dung and urine are stained with blood, or that the
milk quantity in dairy cows falls, or that the eyes become watery or sunken
and produce a discharge, he should take immediate action. A common
disease, which is caused by bacteria is Brucella. It is contracted by human
beings and it is called undulant or Malta fever. People contract it from
infected milk or dairy products. The disease causes remittent fever and
general exhaustion and it can last for months.

The first major applications of biotechnology in animal agriculture are in the
areas of animal growth, reproduction and health. One of the consequences
of genetic engineering is the mass production in microorganisms of
proteins, including hormones, enzymes, activating factors, amino acids and
feed supplements. These biological substances can be used for detection,
prevention, and treatment of infectious and genetic diseases or stimulation
to growth.

A. Questions

1. What is the most important concern when selecting breeding stock?

2, Which features should be considered?

3. Which factors contribute to the animal’s performance?

4. Is a controlled enviranment important, if we desire dairy cows of high productivity?
5. What kind of building is suitable for rabbits?

6. Why is the fully automatic layer cage system of primary importance, as far as poultry

rearing and egq production are concemed?

7. Refer to the features that characterise healthy and vigorous rabbits.

8. What must a good farmer consider, if he wants to raise pigs?

9. According to what does livestock food vary?

10. What must livestock food consist of?

11. Which are some of the typical symptoms of diseased animals?

12. How do people contract Malta fever from animals?
13. Which are the symptoms of this disease?
14. Which is one of the consequences of genetic engineering?
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B. Exercises

1. Match the following, so as to form fifteen pairs of synonyms.

a. select 1. think seriously about
b. rear 2. livestock
C. consider 3. farm animals
d. vigor 4. establish
e. treat 5. state of becoming better
f. breeding stock 6. choose
g. ensure 7. fight
h. improvement 8. shiny
i. stock 9. raise
jo install 10. bring about
k. aleriness 11. decrease
l. glossy 12. take care of
m. firm 13. brilliance
n. reduce 14. make sure
0. cause 15. strength
2. Complete the table.
verb noun
select
concemn
choose
performance
treat
house
prefer
ventilate e
contribute
delivery
removal
construction
install
reproduce
loss
: application

84



Based on pieces of information provided in the text, complete the
following sentences.

A cowshed for dairy cows must respond to certain requirements  for

1t is ha'fter to kaep rabbtts |r| hulches mduurs becausa

Well-curved ribs and a firm and medium body are not the unh,r

Livestock food varies according to the animals dlgesiwe system but
A symptom of a diseased dairy cow is that 1L - ————
The first major applications of biﬂtechnulugy in animal agrimlture are in the field of

4. Match the items from the columns A and B so as to form
meaningful expressions.
A B
a. vegetarian 1. milk
b. prompt 2. action
c. stained with 3. diseases
d. low 4. health
e. infected 5. pulse
f. remittent 6. symptoms
g. genetic 7. diet
h. good 8. system
i. typical 9. fever
j. layer cage 10. blood
k. manure 11. hutches
l. outdoor 12. removal

5. Rewrite the sentences using the prompts given.

e.g. The farmer selected high quality dairy cows.
High quality dairy cows were selected by the farmer.

a. The stockbreeder should consider the health and vigor of the animals.

The health and vigor of the animals ..
b. The farmer must offer the dairy cows a mntrollad enwmnmant

The dairy cows ..
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He has housed the rabbits in outdoor hutches.

I e i b B £ i cvvrs W
Mr Smith has raised pigs of the most desirable characteristics.

A good farmer easily detects symptoms of Malta fever.

Symptoms. pf Malladauer e e e B B %
Human beings contract undulant fever from diseased animals

Decide whether the bold-faced words are nouns, adjectives, or verbs.

The performance of an animal depends on several factors.

Prompt action must be taken by the farmer to prevent the diseases of animals from
spreading.

A diseased cow suffers from high temperature and loss of appetite.

. Most animal diseases are infectious.

Any building which is dry and free from draughts is suitable for the housing of
rabbits.

Modern technology has greatly improved poultry rearing and egg production.
Healthy rabbits are characterized by longevity.

A straight and firm baseline is one of the desirable characteristics when choosing

high quality pigs.



Dairy production -
Milking systems and techniques

Farmers spend a lot of money and time to breed cows, sheep and goats.
They build barns, cowsheds, stalls and buy various equipment fo ensure
high quality and productivity of both meat and milk. The production of high
quality milk depends on different factors. An important factor to be
considered is the utilization of milking machines, systems and techniquas.'

The milking machines and systems are usually made of stainless steel,
which is an essential material for the protection of milk from deterioration
and infections. The bucket milking system is used for milking cows. Milk
is sucked from the four teats through four stainless steel tubes in
conjuction with simultaneous pulsation. The milk is transferred through the
four steel tubes into a long milk tube, which ends in stainless buckets
where milk is collected.
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Bucket milking system

With reference to milking sheep, there are four main systems of
mechanical milking:

1. The mobile milking buckets which are used in a series of stalls
through which the ewes pass.

2. The parlour system as per which the milking workers stand in a pit
between one or two rows of sheep (single or double parlour). The ewes are
restrained in yokes. There is one milking unit between each pair of sheep.
One of each pair of sheep is first milked: then the unit is switched to the
other of the pair. The milk passes through a pipeline, via a cooler, to a
holding tank or churns. When all the sheep in the row have been milked,
the complete line of ewes is released together. The yokes are fixed and the
ewes are only able to enter and fill the row from one end: a yoke at a time
(the “cascade” system).

3. Another parlour system is almost the same as the previous one, except
for the yoke system which is different. The row of yokes moves backwards
and forwards on wheels. They can be occupied by the ewes in any order
and when the yokes are all full, the whole row is moved backwards into the
milking position.
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Feed trough and yokes move
forward to allow sheep to enter

Feed troughs
and yokes

P _. - J Sheep in

Sheep out

Milk pipeline

Feed trough and yokes
move back with sheep
in milking position

Milk storage -3
tank

The Carousel system

4. A parlour system known as Carousel is a system according to which the
sheep move round on a rotating circular platform and are milked as they
move, on the conveyor belt principle. The worker stands in the center.
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A. Questions

1. Why do farmers spend a lot of money and time?

2, Refer to an important factor for the production of high quality milk.

3. Why are the milking machines and systems usuallly made of stainless steel?

4. What is the process of milking in the bucket milking system?

5. Where are the mobile milking buckets placed when they are used for milking sheep?
6. How does the milk pass to churns in the parlour system?

7. What happens after all the sheep in the row have been milked? (Parlour system)

8. What is the role of yokes in the “cascade” system?

9. How are the sheep milked in the Carousel system?

B. Exercises

1. Find the words in the text meaning the following:

a bulding to which cows are taken to be milked or in which they live during the
coldest winter months

to draw liquid from

able to move, or be moved quickly and easily

row (of things)

controlled or prevented from doing something or moving

a large container for storing liquid or gas

a large metal container in which milk is stored or carried from the farm
fastened firmly in position

causing to turn round a fixed point

an endless moving belt that carries objects from one place to another

—TFe~epacwm

2. Give the definition of the bold-faced words to complete the
sentences below:

R e e O T St O L P
Atrough is ..

A yoke is .
A milk p-fpellne |s B A R e
Aeweis ..
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Match the words of the first column with the appropriate words of
the second one.

a. system 1. keep; hold

b. breed 2. method; technique

c. utilization 3. carried; caused (sth) to change position
d. pipe 4. raise; bring up

e. material 5. stuff, matter

f. transferred 6. sent out; passed on (sth)

g. retain 7. tube

h. transmitted 8. use

Rewrite the sentences without changing their meaning.

e.g. A lot of money is spent for the purchase of milking machines.
The manufacturers .. :
The manufactures spend a Iot ::nf money for tha purchase of mu!kmg
machines.

. The milk is collected in stainless steel buckets.

The farmers .. o

The ewes are restralned in yuke&

The milking workers .. i

One of each pair of sheep is ﬂrst mllkEd

THIE WOTKETS ..oovoeersossseemcossssssssaassananssensminsisnsiantbsareanramin s eaags assmmsunsibast LN TSRS RS RE s s it rntts
All the sheep in the row have been milked.

B[ RN . St e A ———————

The yokes are fixed.

The workers .. i
They can be mcupled hyr the ewes

The ewes . O e T

. Rewrite the process of the parlour system using the following

sequence devices: first, secondly, thirdly, then, after that, finally.

Based on the text, put the (sets of) words below in the correct
order so that they make sense.

stalls / through / pass / of / the ewes / a series
the sheep / between / is / the / there / a pit / of / rows
a cooler / the milk / holding tunk / a / through / passes / 1o

. a/is / system / time / the “cascade” / a yoke / at

move / circular platform / as / the sheep / a rotating / are milked / on / they

an



Photosynthesis: Storing energy

Photosynthesis
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Like all living beings, the food that plants actually use as a source of
energy is sugar, but unlike other living organisms, plants themselves
manufacture their own sugar through the marvellous process of
photosynthesis.

In photosynthesis, light, chlorophyll, energy, carbon dioxide, and water act
together within the plant to produce sugar and release oxygen. Plants
harness the sun's energy to stimulate this process which will take place
only when they are in the presence of light. What happens, very simply, is
this:

Plant leaves draw in carbon dioxide from the atmosphere and roots absorb
water from the soil. The chlorophyll in the leaves and other green tissues
absorbs the light energy and uses it to split the water into hydrogen and
oxygen. The hydrogen and carbon dioxide immediately combine into sugar
and the oxygen is given off into the surrounding atmosphere.

It's worth noting that the oxygen, which in this process frees into the air,
makes up all of the oxygen we breathe. And the role of photosynthesis
becomes even grander if we consider that it not only provides us with
oxygen, but —by converting sunlight into chemical energy— it produces the
energy that sustains all plant and animal life on earth, as well,

1. Green plant cell
2. Respiration
3. Photosynthesis
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For photosynthesis to occur, a plant's leaves, stems, and roots must be
healthy and interacting properly in a favourable environment with adequate
light, temperature, and humidity.

The role of photosynthesis, then, is to make food for the plant. When it
produces more than the food the plant can use immediately, the excess is
stored for later use.

A. Questions

1. How do plants manufacture their own sugar to use it as a source of energy?

2. What is the process of photosynthesis?

3. Why does photosynthesis take place only in the presence of light?

4. What does the chlorophyll in the leaves and other green tissues do during the process
of photosynthesis?

5. What happens when the hydrogen and carbon dioxide have combined into sugar?

6. How much of the oxygen we breathe does photosynthesis make up?

7. Which environmental factors must exist for photosynthesis to occur?

8. What happens when more food is produced than what the plant can use?

B. Exercises
1. Find the words in the text meaning the following:

a. Green colouring matter found in all green plants.

b. A chemical element; a gas present in the air, without colour, taste or smell but
necessary for all forms of life on earth.

¢. Chemical synthesis brought about by the action of light, particularly the building of
complex plant material from carbon dioxide and water in the presence of chlorophyll.

d. The gas produced when people or animals breathe out, or when carbon is burnt in air.

e. The capacity for, power used for working (machines, etc); the force, strength, capacity
(of a person) to do things.

f. Sweet substance obtained from various plants.

g. (Amount of) water vapour contained in the air.



2. Complete the following table:

noun verb adjective

e living
stimulate

presence -
consider

B marvellous

W S atsalvu simple

3. Match the words of column A with their meaning in column B

A B
a. free 1. inhale and exhale
b. marvellous 2. give; offer
c. breathe 3. happen
d. provide 4. wonderful
e. occur 5. release

4. Choose the answer that best completes the following:

1. Plants actually use ................ a5 a source of energy.
a. vitamins
b. nutrients
C. sugar
d. fertilizers

2. In the process of photosynthesis,
a. light, chlorophyll, energy and water, all act together within the plant to produce
sugar and release oxygen.
b. light, chlorophyll, energy, carbon dioxide and water act together within the plant to
produce sugar and release oxygen.
¢. light, chlorophyll and energy act together within the plant to produce sugar and

release oxygen.
d. light, chiorophyll and water act together within the plant to produce the sugar and

release oxygen.
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3. Which elements combine immediately into sugar, so that oxygen is given off into the
atmospherg?
a. Hydrogen and oxygen.
b. Carbon dioxide and oxygen.
¢. Hydrogen and light.
d. Carbon dioxide and hydrogen.

4. Which of the following do you agree with?
a. Through photosynthesis sunlight is converted into chemical energy.
b. The oxygen that the photosynthesis process frees into the air makes up some of
the oxygen we breathe.
¢. For photosynthesis to occur, leaves, stems and roots don't need to be healthy.
d. Temperature, light and humidity are irrelevant factors as far as photosynthesis
i5 concerned.

5. The role of photosynthesis is
a. to support the plant.
b. to fertilize the soil.
c. to kill the harmful insects.
d. to make food for the plant.

5. Solve the puzzle i
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1. enough for a purpose

2. more than what is needed

3. the mixture of gases surrounding the earth

4. to use a natural force to produce (useful) power

5. an eatable substance

6. set free

7. the mixture of gases which we breathe

8. (across) the process that keeps plants alive and their leaves green
8. (down) a connected series of actions, changes, operations, etc
9. animal or plant cells that make up a particular organ

10. do sth; work

11. the opposite of dark

12. of great importance

13. keep a supply for future use
14. top covering of the earth in which plants grow
15. air taken into and sent out of the lungs
16. the name of our planet
17. connected with, used in, or made by chemistry

6. Say whether the following statements are true or false. If false,
explain why.

a. Plants themselves create their own sugar through the process of photosynthesis.
b. Plant leaves draw in carbon dioxide from the soil.

¢. The chlorophyll in the leaves absorbs the light energy.

d. Photosynthesis provides us with hydrogen.

e. Through the photosynthesis process the sunlight is converted info chemical energy.
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Greenhouses

PART A
Materials and equipment necessary for their construction

Greenhouses meet all modern cultivation requirements. A greenhouse is a
covered and enclosed space which is built to protect the crops and the
gardening plants from the winter cold. Greenhouses consist of a peripheral
basic wall on which an iron or wooden glass frame is based.

Every greenhouse should preserve the appropriate degree of temperature
and humidity. That is why it is equipped with a heating system,
thermometers which inform of the abrupt changes of temperature, run off
basins for the moisture and a reliable hydrometer.
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Glass, fiber glass or plactic material --depending on the climatic conditions—
are among the most widespread materials used for the construction of the
peripheral wall. Single or double glass, mounted with rubber strips,
provides optimal daylight transmission. An alternative of fibre glass is also
possible. The construction requires minimal maintenance. Optimal climate
control is achieved automatically by an efficient system of ventilation, space
heaters and evaporative cooling methods. Large exhaust fans and cooling
corridors form the basis of the ventilation system. Various types and
capacities of space heaters are suitable for partial and total house heating.
A central switch panel coordinates ventilation and heating, ensuring an
even temperature throughout the greenhouse.

A. Questions

b

. What is a greenhouse?

What do greenhouses consist of?

What are greenhouses equipped with, so that they can preserve the appropriate
degree of temperature and moisture?

Which material provides the best daylight transmission?

How is an optimal climate control achieved?

Which devices form the basis for the ventilation system?

Why must ventilation and heating be coordinated?

@ po
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B. Exercise

Say whether the following statements are True or False. If False,
explain why.

a. Greenhouses meet all modern cultivation requirements.

b. A greenhouse is an open space.

¢. Greenhouses should preserve the appropriate degree of temperature and humidity.
d. A construction of fiber glass requires repeated maintenance.

e. Only one type of space heaters is suitable for partial and total house heating.
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PART B

Types of greenhouses

Greenhouses are classified by the temperature needed for the growth of
the plants that are to be cultivated. That's why farmers have to choose
among greenhouses of low temperature, mild temperature and tropical
temperature.

Greenhouses of low temperature: They serve for the growth of plants which
. must be protected from frost (e.g. chrysanthemum) or from excessive heat
(e.g. cyclamen).

Greenhouses of mild temperature: The temperature must be proper for the
subtropical plants of Australia and southern China (e.g. anthurium, begonia,
ficus, kentia).

Greenhouses of tropical temperature: The temperature may reach 30°C,
but it must not fall below 15°C. Therefore, strong thermal units are
necessary. Plants grown in these greenhouses also need a lot of water for
the maintenance of the atmospheric humidity. They are usually tropical
plants such as orchids, crotons and dracaenae.

Reproduction greenhouses are the ones which avoid the loss of heat. They
are usually equipped with mould or sand and are covered with glass or
plastic frames for the growth of transplants in a sheltered area.

The greenhouses’ dimensions, installations, irrigation and ventilation
systems usually differ. If they are properly chosen, as the case may be,
experiments have proved that cultivation of different planis is more
successful and productive in greenhouses than cultivation by means of
conventional methods (open-air gardens, fields etc). Production can usually
be three times higher.

It's worth noting that, all the year round, people can enjoy a great variety of
food —mainly consisting of vegetables and fruit— which they couldn't enjoy
before the greenhouses' establishment. In our country, for example,
bananas, tomatoes, cucumbers, eggplants, marrows, lettuces and
artichokes are cultivated in the appropriate temperature of a greenhouse
throughout the year, while some decades ago they were seasonal
vegetables.

A. Questions

1. How are greenhouses classified?
2. What do greenhouses of low temperature serve for?
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3. What do plants grown in greenhouses of tropical temperature need a lot of water for?
4. What are reproduction greenhouses usually equipped and covered with?
5. Refer to the crops mentioned in the text which are cultivated in our country.

B. Exercises
1. Which of the words in the texts (parts A and B) mean the following?

demands; needs
shut on all sides
agricultural plants; yearly or seasonal produce of a grain, fruit etc
perimetric
framed
perfect
is accomplished
effective
categorized in groups | types
more than normal
suitable; appropriate
of heat
. degree of moisture in the air
supplied with what is needed
range
periods of ten years

POFITFTSE@ oS AL TR

2. Find the words, in both texts, which best replace the underlined
parts in the following sentences.

Greenhouses satisfy the requirements of modem cultivation.

Their construction needs the smallest maintenance.

The best climate control is achieved by an efficient system of ventilation.

A central switch panel makes ventilation and heating work effectively together.

That's why agriculturists have to choose among greenhouses of different
temperatures.

They are used for plants which must be kept safe from frost.

sh!u.nsrp
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- Which verbs correspond to the following nouns?

(]

change

. Cultivation s A e AL
[ D5 e A e 1k
transmission

construction

maintenance

control

ventilation

heater

increase

TrTe o apow

F <Y

. Complete the blanks in the 2nd list below:
verb noun

meet
P e e e "
provide s R e R S '
achieve
U S e e T
preserve
sl il R T
inform

moisten

classify

coordinate
. establish

grow

lose

reproduce

differ

install

irrigate

enclose

TewraPeIITEARTI ST ~eason
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5. Put the (sets of) words in the correct order so as to make
meaningful sentences.

a. humidity / should preserve / of temperature / degree / and / every greenhouse / the
appropriate

b. thermometers / the abrupt / inform of / in greenhouses / of temperature / changes

¢. strong / for greenhouses / temperature / of fropical / thermal units / are necessary

d. dimensions / usually differ / installations / the greenhouses’ / ventilation / and / systems
[ irrigation

e. successful / cultivation / usually proves / and productive / in greenhouses / to be

6. Fill in the blanks with the proper form of the verbs in the

parentheses.
Example: Greenhouses (meet) all modern cultivation requirements.
Answer : Greenhouses meet all modern cultivation requirements.

a. (lass, which (mount) with rubber strips, (provide) perfect daylight
transmission.

b. The best climate control

c. A central switch panel

d. All greenhouses should
humidity.

e. Greenhouses (classify) by the kind of the (cultivate) plants.

f. Greenhouses of low temperature serve for the growth of plants which must

(protect) from frost or from excessive heat.
g. In greenhouses of tropical temperature, the temperature may

(achieve) by an efficient system of ventilation.
(coordinate) ventilation and heating.
(preserve) an appropriate degree of temperature and

(reach) 30°C.
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Cooperatives - What are they?

Agricultural cooperation implies the voluntary joining together of physical,

financial, and human resources. In this way, it is possible and easier to

market farm products, obtain supplies, and ensure many needed farm

services. The underlying principles that distinguish cooperatives from other

types of free enterprise businesses are:

1. Democratic control by members.

2. Payment for capital — limited to a conservative rate.

3. Savings — distributed in direct proportion to the patronage of each
member.

The desired result of formal cooperation is to bring the benefits of

permanent and efficient business organization to farmers. This is achieved

through the following aims and activities of cooperatives:

1. A cooperative business tries to render the greatest possible service to its
members.

2. It sells on account of its members —under their or its own name— their
products.

3. It sets at the disposal of its members technical means for the conditioning
and the commercialization of the products.
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4. It rationalizes the various work systems, the cure and the presentation of
the products.

5. It makes research and studies concerning both the production and the
marketing.

6. It accepts the rules for the commercialization which improve the quality
of the products.

7. It buys all the materials and equipment which are necessary for the
production.

8. It makes studies and plans for the installations.

To sum up, the chief aim of farmer cooperatives is to help their members
promote their own economic well-being, by marketing farm products and
obtaining the needed goods and services effectively. A cooperative buys
and sells in order to help its members —as producers— increase their
individual earnings.

A. Questions

1. What does the term “agricultural cooperation” imply?

2, What are the principles that distinguish cooperatives from other types of free enterprise
businesses?

3. In your opinion, which activities of the cooperatives are of primary importance?

4. Do you think that farmer cooperatives greatly help with the development of farming and
agriculture?

5. What are the benefits of the individual farmers who are members of a cooperative?
(Give your answer based on the text and on your own experience).

B. Exercises

1. Match the words in the 1st column with their meaning in the 2nd
column.

a. enterprise 1. farm owned and controlled by the people who work in it
b. render 2. obtain

¢. commercialization 3. the way of arranging and carrying on business

d. rationalize 4. divide among several or many

e. cure 5. give

f. eamings 6. the act of making sth a matter of profit

g. cooperative 7. make a method or system more modern and sensible and
h. (to) market less wasteful

i. distribute 8. the act of removing sth bad

j. get 9. offer for sale

10. money made by a company; profits
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2. Complete the following table.

Verb noun adjective
a |cooperate | — 1AL 29
b. | market bl LN
c. | conserve i ok
d. production e L
g PR e commercialization
f. presentable
g. _ acceptable
h. necessity
i. qualified
J: effective

3. Complete the blanks with the proper form of the words deriving
from the ones in capitals at the end of each sentence.

a. cooperatives market farm products. AGRICULTURE

b. The desired result of formal is to bring the benefits of permanent and efficient
business to farmers. COOPERATE, ORGANIZE

¢. A cooperative sells on account of its members their

d. It rationalizes the of the products. PRESENT

e. It buys the necessary for the production. EQUIP

. PRODUCE

4. Drawing information from the text, fill in the blanks to complete the
sentences.

a. Agricultural cooperation implies ............ and human resources.

b. The democtatic control by members is one of the ............ .

¢. Savings ............ in direct proportion to the ............ member.

d. The cooperative sets at the ............ technical means for the ............ of the products.
e. It makes research and studies concerning ........... .

3. True of False? If False, explain why.
a. Through cooperatives the benefits of permanent and efficient business organization

are brought to farmers.
b. Each member is awarded according fo his parficipation.
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¢. Products are sold on account of the manager of the cooperative.

d. The cooperatives borrow the equipment and materials which are necessary for the
production.

e. Members are helped to increase their individual income.

f. No studies on the marketing and the production are made.

6. Fill in the blanks with the right form of the verbs in brackets.

a. The aims of modern cooperation recently (change) for the benefit of the

farmers.

b. If a cooperative business did not make research and studies concerning marketing,
there (not be) any progress.

c. If you want to be a member of a cooperative you (have) to follow its
principles.

d. If there (not be) a democratic control by its members, the cooperative

business would not have achieved its purpose.
e. The chief aim of farmer cooperatives is

(promote) their own economic well-being.
f. All savings (distribute) in direct proportion to the partonage of each member.

(help) their members

7. Speaking

Look through the eight aims and activities of cooperatives and connect the subsequent
information with the earlier information provided. Use the connectors first of all,
second(ly), third(ly), then, in addition (to this), also, furthermore, finally.

Start like this:

First of all, a cooperative business tries to render the greatest possible service 1o its
members. Secondly, it sells on account of its members —under their or its own name-
their products...
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Farm management

The modern farmer needs far more than the traditional agricultural skills.

1.

2.

3.

He must exercise good judgement when he selects and buys equipment,
so as not to enlarge his overhead costs.

He may find it wiser to rent certain machines than to invest heavily in
one that he will use for only a few days a year.

He must know how and when to borrow money, as he will need credit at
times.

. He must watch the market prices to know when to sell to his best

advantage.

. He must be aware of new fertilizers, chemicals and techniques, and he

must learn how to apply them without needless expense or waste.

. He must keep his costly machinery in good working order.
. He must keep complete records of his income and outgo, not simply to
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report his income tax properly, but also to aid himself to make decisions
upon improving his operations.

8. He must keep in mind the farmer's formula for success: “Volume times
price minus costs equals profit”.

All in all, farming demands greater and more versatile managerial skills
than almost any other business of comparable size.

Preparing charts and checking up on vital signs

A farmer should keep and consider three prime charts in order to achieve

the goals he has set for his business:

1. A balance sheet, which lists all of his assets, liabilities, and net worth.

2. An earnings statement, which shows how he has progressed financially
during the year.

3. A cash flow chart, which keeps a track of all cash that comes in and
goes out of his business during a time period. The time periods can be
daily, weekly, monthly and/or yearly.

Some vital signs which must also be checked are:

Profitability, which has to do with the amount of money a farmer made the
previous year.

Liquidity, which ties into cash flow and has to do with his ability to pay his
family living expenses, cash operating expenses and debt service
commitments in a timely fashion.

Solvency, which has to do with his financial strength to last out a decade.

A. Questions

1. Why must the modern farmer exercise good judgement when he buys equipment?

2. Why must he know the time he can borrow money?

3. Why must he watch the market prices?

4. What should he be aware of?

5. What must he keep in good working order and why?

6. How can he improve his operations?

7. What's the conclusion drawn from the principles mentioned in the text?

8. Which are the three prime charts a farmer should keep and consider in order to
achieve the goals he has set for his business? -

9. What does the “balance sheet" list?

10. What does the “earnings statement™ show?

11. What do we mean by the term “cash flow chart™

12. Explain the meaning of the terms profitability, liquidity and solvency.
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D O 0 oW

Exercises

Find the words in the text meaning the following:

. have; practise

. money spent regularly to keep a business running

- use (money) to make more money out of something that will increase in value

- & system of buying goods or services when they are wanted, and paying for them later
. amount of money that is spent

a sum of money paid, in accordance with the law, to the government according to
income, property, goods bought, etc.

. all things owned by a person or business and having some money value, esp. if they

can be used to pay debts, produce goods, or in some way help the business to make
a profit

- the debts owed by a business to its creditors and to its owner(s)

the difference between total assets and total liabilities, representing the capital owned
by a businesss

- Based on the text fill in the blanks with the appropriate words.

a. The modem farmer needs far more than the traditional agricultural :
b. Sometimes, it's better for a farmer to certain machines instead of buying one
which he will use for only a short time.
c. He must know when to borrow money, because he may need at times.
d. He must know all about the new chemicals and techniques.
e. He must keep complete of his income and outgo.
f. Modem farming greater and more versatile managerial skills.
3. Fill in the blanks with the person who deals with the following:
a. farms
b. management
c. credits
d. market
e. investments
f. operations
4. Say whether the following statements are True or False. If False,

explain why.

The modern farmer may find it wiser to rent certain machines than to buy them.
The modern farmer shouldn't be aware of new fertilizers and chemicals.
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a.
b.
C.
1.

2.
3

. He must keep complete records of his income and outgo.
. He should keep his expensive machines in a good working order.

Farming today does not demand any special managerial skills.
A balance sheet lists all of the farmer’s assets, liabilities and net worth.

. Profitability has to do with the amount of money a farmer spent the previous year.
. An eamnings statement shows the farmer's financial progress during the year.

. You're an expert on farm management. Advise a farmer on how he

can improve his farm and make a better profit.

Make suggestions starting like this:

a. Why don™ you...

b. You had better...

c. | suggest you (should)...

d. Wouldn't it be a good idea to...

_ Match the two parts of the conditional sentences.

Pat A

If he watches the market prices,

It he watched the market prices,

If he had watched the market prices,

Part B

he would know when to sell to his best advantage. (But unfortunately, he doesn't watch
the market prices.)

he will know when to sell to his best advantage.

he would have known when to sell to his best advantage. (But unfortunately, he didn't
watch the market prices.)

Rewrite the sentences using the new prompts.

The modem farmer may have to rent certain machines.

Certain MAChINES .uusceeseemerssssssanes

Sometimes he borrows maney.

SOMEtMES MONEY ..uu.ceeereermemssssssssns

The farmer must keep his machinery in good working arder.

The farmer's MAChiNEry .........comusseassones

The farmer should make useful decisions upon impoving his operations.
Useful decisions ...

Modern farming demands versatile managerial skills.

Versatile managerial Skills ...
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Your eamnings statement shows your financial progress.
Your financial progress ..............c..........

Rewrite the sentences using «so as to» and «so that» as in the
example.

Example

He must run through the financial analysis to find out whether his business is on
course towards his goals.

He must run through the financial analysis so as to find out whether his business is
on course towards his goals.

He must run through the financial analysis so that he can / will find out whether his
business is on course towards his goals.

He must know how and when to borrow money to avoid throwing his money about.
He must judge carefully when he selects and buys equipment to minimize the danger
of overhead costs. :

He must walch his markets to know when to sell to his best advantage.

He must know how to apply fertilizers and chemicals to avoid needless expense or
waste,

He needs far more than the traditional agricultural skills to have better results.

He often takes care of his costly machinery to keep it in good working order,
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Part two

Elements of metallurgy and
mining
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Part 2

Unit Skills/Functions Structures/Activities
1. Rock Reading: Giving « Answering questions
formation and information~categorizing
classification in types and
groups~Describing
features
Acquiring vocabulary » Completing sentences with
suitable words
» |dentifying words with their
definitions
« Matching synonyms
» Forming opposite meanings by
adding prefixes
Understanding and using the « Farming sentences by putting
language for the metallurgical words / phrases in their correct
specialization order, drawing information from
the text
Emphasizing facts » Turning active into passive
voice
2. Sciences, Reading: Understanding terms~ |« Answering questions
technigues |dentifying sciences~ « Guessing what term a
and devices Describing devices and |  description refers to
contributing to their usa~
the exploration Describing technigues
of an area for
mineral
deposits Acquiring vocabulary « ldentifying words with their

Dealing with prepositions

definition

« Forming derivatives (nouns,
adjectives)

« Replacing words in sentences
with their synonyms

« Completing blanks with
prepositions
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Unit Skills/Functions Structures/Activities
3. Minerals- Reading: Describing features = Answering questions
Metals-Metals' and properties « Completing blanks with metals'
physical properties
properties
Acquiring vocabulary « Forming derivatives (nouns,
adjectives)
+ Choosing appropriate verbs to
form meaningful sentences
Stating similarities and » Completing blanks in
differences sentences by identifying
metals' properties
Making comparisons = Forming sentences by
comparing metals’ properties
4. Metallurgy - | Reading: Describing processes | » Answering questions
Methods of = Forming paragraphs by putting
ore dressing sentences in their correct order
Acquiring vocabulary » |dentifying words with their
definitions
« Completing a table with
derivatives
« Forming meaningful phrases
« Completing sentences with the
suitable words
Emphasizing facts, places, and |« Turning from active to passive
items voice and vice versa
§. Metallurgy - |Reading: Describing processes |« Answering questions
Methods of and technigues « ldentifying True-False
remaving statements
additional « Forming paragraphs by putting
gangue and sentences in their correct order
making alloys

Acquiring vocabulary

Dealing with prepositions

« |dentifying words with their
definitions

« Forming meaningful
expressions

« Forming derivatives (nouns)

» Completing blanks
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Unit

Skills/Functions

Structures/Activities

Confirming statements

Expressing purpose

+ Adding question tags

« Joining sentences with "so
that"

6. Some hints on
surface and
underground
mining
a. surface
mining
b. underground

mining

Reading: Describing facts~
Describing types of
mining~Describing
uses of equipment

Acquiring vocabulary

Speaking and writing

Referring to people and
items~Explaining the reason~
Describing simultaneous acts
and purposes

« Answering guestions

« Identifying True-False
statements

« Joining parts of sentences

« Forming derivatives (verbs,
nouns, adjectives)

= Classifying items

« Agreeing or disagreeing on the
meaning of words

= Completing a guided dialogue

« Rewriting 2 sentences in one,
using connectors (which, while,
because, that, who, not only...
but)

7. Metallurgy of
iron -

Reading: Describing processes,
facts, technigues and

« Answering questions
« Identifying True-False

Steelmaking methods~Identifying statements
features~Describing » Completing sentences with
items suitable words

Acquiring vocabulary « Matching synonyms
« Forming derivatives (nouns)
+ Replacing greek words in a
tent
8. Metallurgy of |Reading: Describing characteristics, | » Answering questions
aluminum uses and applications | . Agreeing or disagreaing on

Acquiring vocabulary

information provided in the text
+ Matching halves to form
sentences

« |dentitying words with their
definitions

«» Giving opposites

« Forming derivatives

117




Unit Skills/Functions Structures/Activities
Confirming information « Adding question tags
9. Metals:Their | Reading: Describing properties |+ Answering questions
conductivity and features~ = Agreeing / disagreeing on
and their Describing chemical information provided in the text
chemical reactions « Completing sentence blanks
properties
Acquiring vocabulary = Matching synonyms
« |dentifying words with thair
meaning
= Forming derivatives (nouns)
Comparing facts + Completing sentences with
comparative forms
10. Castings Reading: Describing properties | » Answering questions
and heat and uses~Referring to |« Identifying processes by ticking
treatment the metal working columns
of metals process
Acquiring Vocabulary = ldentifying words with their
definitions
= Completing sentences choosing
the appropriate word
Identifying materials = Matching items with the
material they are made of
11. Working with | Reading: Describing processes~ | » Giving the greek equivalent of
metal - Bench Describing tools' uses the english term
and sheet and functions~ = Classifying tools according to
metal tools Identifying tools with their use
their pictures = Ticking columns to indicate
tools” uses
» Combining parts to make
meaningful sentences
Acquiring vocabulary » Labelling pictures
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Unit

Skills/Functions

Structures/Activities

12. Methods of
joining pieces
of metal

Reading: Describing methods,
tasks, processes and
techniques~Describing
items and tools

Acquiring vocabulary

Writing

= |dentifying pictures with
mathods

» Matching processes with
technigues

« Matching methods with devices

« Matching questions with
answers

« Matehing equipment with
techniques

» |dentifying technigues with
devices

« Matching parts of sentences

« Completing sentences with
suitable words

« Identifying words with their
definitions

« Matching words to form
meaningful phrases

« Forming derivatives

= Solving a puzzle

« Writing a guided paragraph

13. Atoms -
molecules
and their
compounds

Reading: Defining chemical
properties and features

Acquiring vocabulary

« Answering questions

s |dentifying True-False
statements

+ Completing sentences

« Identifying words with their
definitions

» Forming derivatives (adj.)

» Substituting Greek terms with
their English equivalent
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Unit

Skills/Functions

Structures/Activities

14. Earthquakes

Reading: Describing features
and processes-~
Expressing cause
and result

Acqguiring vocabulary

Dealing with prepositions

Revising verb tenses

Emphasizing processes, results
and events

= Answering questions

= Identifying words with their
definitions
+ Matching opposites

» Completing sentences

« Rewriting a sentence in
different tenses

= Turning from active to passive
and vice-versa
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Rock formation and classification

The composition of the earth surface includes an unlimited variety of rocks;
hard, soft, heavy, light, coarse-grained and fine-grained rocks. There are
rocks of all colours, shapes and sizes. All these make rock division into
categories difficult, because their distinction is not always completely
evident in nature. Rocks could be classified on the basis of their origin but
this is not always feasible, as we do not always know how some rocks
have been originally formed. They could also be classified according to the
types and the amount of mineral deposits rocks are composed of.
Nevertheless, this classification is not always accurate because rocks of
widely different origins and structures have the same mineral composition.
Furthermore. rocks could be classified in accordance with their chemical
composition, but in this case —as in the previously mentioned one— we
would categorize rocks of evidently different types into the same group.
The fact that chemical compositions need laboratory analysis makes rock
categorization more complicated. To sum up, a classification based on
rocks' origin, composition and structure at the same time, is difficult to be
carried out.

To most geologists, rocks are divided info three groups according to their

formation:

a. Igneous or primary rocks. These rocks were formed from the very hot
molten material (magma) beneath or within the earth’s crust. When this
molten fluid material issues from a volcano (lava) it solidifies after
becoming cool and forms the volcanic rocks. When the molten material
becomes cool within the earth, it forms the plutonic rocks. Both volcanic
and plutonic rocks belong to the group of igneous rocks. An example of
such rocks are granite (coarse crystals) and basalt (fine crystals).

b. Sedimentary or transported rocks. These rocks were formed from
weathering materials (e.g. sand, clay, silt, etc) which had been carried
and deposited by wind, water or glaciers. In the course of time, these
materials, deposited in layers, cemented together and formed new rocks
such as sandstones, clays and shales. Some rocks of organic origin
(such as chalk, coal, etc) and most of the surface rocks belong to this

group.
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c. Metamorphic rocks. These rocks were formed after the igneous or
sedimentary rocks had changed or metamorphosed by heat and
pressure, deep under the earth's surface. Heat and pressure caused the
original rocks’ melting and then the molten material solidified again,
forming the metamorphic rocks. Some rocks belonging to this group are
limestones, marbles and slates (from shales).

A. Questions

1. Refer to some varieties of rocks which compose the earth's surface.

2. Why is the division of rocks into categories difficult?

3. According to which factors could rocks be classified?

4. Name the three groups into which rocks are divided, according to most geologists.

5. What were igneous rocks formed from?

6. How are the volcanic rocks formed?

7. How were the sedimentary rocks formed?

8. Which forces under the earth’s surface have changed the igneous or sedimentary
rocks into metamorphic ones?

B. Exercises
1. Which of the words in the text mean the following?

a. material made up of various substances

b. stones which form the major part of the earth’s crust

¢. divisions, in a system of classification, of objects into groups according to their nature

d. the first existence of something

e. relating to (the applications of) chemistry

f. a place equipped and used for experimental study, research, analysis and testing in
any branch of science

g. a specialist in geology

h.a mountain with a large opening (crater) through which lava, steam, gases or ashes
from the depth of the earth are erupted at the surface

I. a mass of ice which moves very slowly down a high mountain valley

j. @ fine-grained sedimentary rock easily splitting into thin plates or layers
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2. Match the words of column A with the words of column B.

A B
a. unlimited 1. obvious
b. variety 2. kind
¢. evident 3. initial
d. feasible 4. limitless
e. accurate 5. altered
f. type 6. below; under
g. beneath 7. range
h. changed 8. exact
i. original 9, make; shape
j. form 10. possible

3. Fill in the blanks in the 1st list below.

verb noun

composition
variety
division
shape

origin

deposit
classification
structure
group
analysis
categorization
formation
metamorphosis
heat

pressure

epaIrFTIFE@TPAPPR
:

4. Add the prefixes de — , un —, in —, to form opposite meanings to
the following:

g mied ' 00 e
b. complete

c. composed
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5.

cap o

Ta ™

a2 a

accurate

form

organic
o= 2| S e e S, M Rty 1S
natural T e

Based on the text put the (sets of) words below in the correct
order, so that they make sense.

Example: were / do / how / not / we / rocks / know / some / always /
formed
Answer: We do not always know how some rocks Were formed.

mineral composition / rocks / according to / their / be classified / could
needs / chemical composition / laboratory / analysis

. divide / most geologists / three groups / rocks / info / their formation / accoding to
. are / formed / crystal rocks / cools / if lava / rapidly
. transported rocks / by wind, water / were / formed / or glaciers / from weathering /

material / deposited / and / carried
some rocks / such as / coal / or / chalk / sedimentary rocks / belong to / origin / organic / of
sedimentary / of the rocks / most / of the earth / surface / on the / are

. come from / metamorphic rocks / igneous / or sedimentary / rocks

. Using the prompts given, rewrite the sentences without changing

their meaning.

Example: A large variety of rocks covers the earh surface. (active)
Answer: The earth surface is covered by a large variety of rocks.

(passive)

. We can classify rocks on the basis of their origin.

Rocks ...

They muld categanz& m-cks of evldantly dlﬁerem t:.rpes mtu the same grnup

Rocks of evidently different types ... i
We need a laboratory analysis to kncmr the rocks charnmal mmpwlmn

A laboratory analysis ... Siiiey
Geologists divide m-cks mlu three groups amurdlng m therr furmalmn

Rocks ..

A deep rayer c-f mlcamc ash b-|.|r|ed Iha cm; uf F‘nmpen ran August 24th ?‘:'! A D

The city of Pompeii ... = R
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. Rocks could be classified on the
. Chemical compositions need
. Geologists divide rocks into three groups

o a0oowp

The crater of the long inactive volcano of Vesuvius had let out a deadly layer of gas
and ash .
A deadly layer of gas and ash ...

. Heat and pressure under the earths surfane have manged 1he rgnacm m 5a:imnmry

rocks into metamorphic rocks.
The igneous or SEAIMENtANY TOCKS ... smsammsssssss s s

_ Based on the text, fill in the blanks below:

The
Rock division into

of the earth surface includes a great variety of .
is difficult.

of their origin.
analysis.

to their

Volcanic and plutonic rocks belong to the group of rocks.
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Sciences, techniques and devices contributing
to the exploration of an area for mineral
deposits.

With reference to mining, exploring or prospecting is the process of
searching an area for mineral deposits. The sciences that contribute to the
search for minerals are geology, geophysics, geochemistry and
paleontology.

Geology is the science dealing with the study of the earth’s crust or
surface and the materials in it. Geology particularly deals with the dynamics
and physical history of the earth and the rocks which it is composed of, as
well as with the physical, chemical and biological changes that earth has
undergone or is undergoing. This proves that this science plays an
important role in the search for valuable mineral deposits. Geophysics
combines geology and physics. As it includes dealing with the physics of
the earth and its atmosphere as well as dealing with oceanography,
seismology, volcanology and geomagnetism, this scientific discipline
contributes to the techniques used in prospecting for mineral deposits.
Geochemistry applies chemistry to the study of the earth’s features and,
as it deals with the chemical changes in the composition of the earth, it can
determine the geological and chemical characteristics or features of any
area to be explored. Paleontology also contributes to the exploration for
mineral deposits, as it can detect evidence of the presence of fossil fuels,
such as coal, natural gas and petroleum which are formed from organisms
that lived millions of years ago.

The first step for exploring or prospecting the earth for mineral deposits is
a geological survey of the surface of the area which is going to be
explored. After that, studies must be attempted for the processing of the
findings in the subsurface. Geophysical and geochemical techniques are
used to track down samples of minerals in the explored area and to
determine the extent of the mineral deposits.

All the above processes require some necessary techniques. One of the

most important geophysical technigues is the core drilling. It is carried out
with a hollow cylinder through subsurface layers to obtain samples of
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rocks (cores). Geochemists analyze mineral samples, so that they can
determine their elements.

Some of the devices used for finding out what lies beneath the crust of the
earth are:

« The gravimeter which measures the earth's gravity; e.g. stone has a
smaller gravitational pull than granite.

« The Geiger counter which examines carefully the presence of radioactive
substances.

« The seismograph which records the period, magnitude and direction of
earth tremors. The waves recorded on a seismograph show the densities
of the various rock strata.

« The magnetometer which measures the strength of the earth’s magnetic
field. The densities of different rocks beneath the soil indicate the changes
in magnetism that can be shown by this meter.

Mineral wealth also lies under the seas, especially where the layers of the
earth come together. The most extensive underwater mining is for tin and
oil which has proved to be profitable. Experts decide on the commercial
importance of the deposits after the data have been run through a
computer. In this way, the deposit is analyzed and it is shown whether it is
rich enough or not.

A. Questions

—
-

What is the search for mineral deposits called?

Which sciences contribute to the search for mineral deposits?

Which science deals with the study of the earth's crust or surface and the materials

in it?

Why does geology play an important role in the search for mineral deposits?

Which sciences does geophysics combine?

What does geochemistry deal with?

Why does paleontology contribute to the exploration for mineral deposits?

Which fossil fuels formed from organisms which lived millions of years ago are

mentioned in the text?

What is the first step for exploring the earth for mineral deposits?

10. Which techniques are used to track down samples of minerals in an explored area?

11. How is the core drilling technique carried out?

12. Why do geochemists analyze mineral samples?

13. Which are some of the devices used for finding out what lies beneath the crust of the
garth?

14. What does the seismograph record and why is this important?

15. Does mineral wealth lie only under the earth?

PN s P

w
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B. Exercises

aeoow

. Which of the words in the text mean the following?

the exploration of an area for minerals, oil, gold, efc

the scientific study of matter and energy

the hard outer covering of the earth

a mineral oil obtained from below the surface of the earth and used to produce petrol,
paraphin and various chemical substances

e. detailed ingpection showing the general condition of (an area, sth, efc)

e - |

having to do with the study of the chemical composition and changes in the crust of
the earth

. to find something by searching
. central parts of rock masses removed by boring

abundance of something
layers of rocks composed of one material lying between rock beds of other materials

. Can you guess what the following descriptions refer to?

Example: It's the scientific study of the ocean.
Answer : Do you mean the oceanography?

It's the science of volcanic phenomena.

It's an instrument like a hydrometer for measuring the specific gravity of a liquid or
solid.

It's the scientific study of earthquakes.

It's a device for measuring the intensity of ionizing radiation.

It's a person with special knowledge or training.

Its an instrument used for comparing the strengths of magnetic field and magnetic
moments.
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3.

T T e ap oR

Complete the table below.

noun (science) noun (scientist) adjective
physical
e ik ik chemical
a4 skt B3 N biological
Pouk_ N1 < geological
geochemist N
geophysics YL
paleontology L ke
seismologist T

Form the nouns deriving from the following verbs:
[Remember that some nouns have the same formation as their
corresponding verbs. e.g. search (v.) —> search (n.)]

require
analyze
measure
record
indicate

Replace the bold-faced words of the following sentences with
words or phrases found in the text, so that the meaning of the
sentences remains unchanged.

Example: The search for mineral deposits requires knowledge of geology.
Answer * The search for mineral deposits demands knowledge of geology.

Geology is concerned with the dynamics and physical history of the earth and its
rocks.
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. Core drilling is carried

The first move for exploring the earth for mineral deposits is a geological survey.
Special methods are used to find (by searching) samples of minerals in the
explored area.

Geochemists analyze mineral samples, so that they can find out precisely their
elements.

Certain devices are used to discover what lies underneath the crust of the earth.
Specialists decide on the commercial importance of the deposits after the stored
information has been run through a computer.

. Fill in the missing prepositions.

mineral deposits needs knowledge of geology.
the chemical composition of the matter in the earth's

The search
Geochemistry deals
crust.

Geochemical techniques are used to track —  samples of minerals in the

explored area.

with a hollow cylinder.

Some devices are used for finding what lies under the surface of the earth.
The waves recorded a seismograph show the densities of the various rock
layers.

. Scientists decide the commercial importance of the deposits.

The data concerning the mineral deposits are usually run a computer.
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Minerals
Metals
Metals’ physical properties

Minerals and metals are among the most important materials found in
nature, that are utilized to enable us dominate over our environment.

Minerals are inorganic substances usually in the form of crystals from
which metals are extracted. They have a relatively definite chemical
compostion and physical characteristics. Stones, rocks and grains of sand
are also classified as minerals. Sometimes, coal belongs to the same
classification, although in its rocklike form it's originally organic, because it
comes from decayed vegetable matter which, over millions of years, has
solidified under pressure and heat.

Metals are chemical elements which are extracted from chemical
compounds in minerals called ores, and have similar properties.

. They are usually shiny and are characterized by a silvery white luster
when they are polished. They absorb and emit light of all frequencies in the
visible range.

« They are ductile; that is to say, they have the capability of being pulled
out into rods and wire. They do not break and they retain their new shape.
One of the most ductile metals is copper. Tin and aluminium are also very
ductile.

+ They are malleable; that is, they can be hammered or rolled into thin
sheets and foils, as a malleable material does not break easily under
pressure. Gold is extremely malleable and copper as well as lead are
malleable, too.

« Some of them are elastic. An elastic material stretches easily under
stress. However, when the stress is removed, it does not retain its new
shape but it regains its original one. Among metals, some alloys of steel
are quite elastic.

+ Metals are also durable. A durable material resists corrosion; it is
corrosion resistant. Among metals, chromium and platinum are extremely
durable. Gold and aluminium are quite durable.
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A. Questions

What kind of substances are minerals?

What kind of composition do they have?

Which solid mineral materials that are not metals are also classified as minerals?
Which material belongs to minerals, although in its rocklike form it's originally organic?
What are the chemical compounds in minerals, from which metals are extracted,
called?

Refer to the five similar properties of metals, mentioned in the text.

L ol

6.
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B. Exercises

1. Fill in the blanks in the following table.

noun adjective
a. | importance
b. | nature
] A R S environmental
d. | chemistry
e. | classification
Bl PR TR original
g. | similarity :
h. | shine
g R frequent
j. | ductility
[ R malleable
l. | elasticity
m. | durability
BN e T corrosive

above text.

2. Write the properties of the following metals as presented in the

Metals

Properties

Copper

Tin

Gold

Chromium

Aluminium

Steel

Lead

Platinum

3. Complete the blanks at the end of the sentences by identifying
metal properties with their definition.

a. The ability to retum to the original shape after deformation: ...
b. The ability to resist surface abrasion or penetration: .............c.ew.




¢. The ability to be shaped by rolling out or hammering when cold: ......................
d. The ability to change shape or be drawn into wires without breaking: ......................

4. Complete the paragraph below which states the similarities and
differences between a malleable and a ductile metal.

Both a malleable and a ductile metal can (@). In a
malleable material the change of the shape can be made by

(b) it, whereas in a ductile by (c) it. A
malleable material can be (d) thin sheets, while a ductile
one can be {e).

5. Choose the appropriate verbs or phrases from the tables below to
make meaningful sentences.

broken
hammered
drawn into wires
pressed

mined

A malleable metal can be rolled into shests
pushed

beaten

shaped

formed

b. siretched

broken
hammered

drawn info sheets
pulled into wires
formed into wires
formed into rolls
drawn into wires

A ductile metal can be
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6. The table below indicates to what degree each of the metals has
certain properties.

Metals Malleability | Ductility Durability

lead
chromium
zZing

cast iron
nickel
brass
steel
bronze
tin

a3 [pa [pa Ina [pa |1 e P |
m]m—nmmlmm—s
o [ =t 0D PO = D | | D

Note: 1 not very, 2 quite, 3 very, 4 extremely, — not at all

Now use the table to quote the above mentioned metals’ properties as in the
examples.

+ Lead is not very ductile.

+ It is more ductile than cast iron.

« Zinc is more malleable than chromium.
» Brass is quite ductile.

« Nickel is less durable than brass.

+ Nickel is not so durable as brass.
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Metallurgy - Methods of ore dressing

Metallurgy is the science and the techniques used to remove metals from
their ores. The branch of metallurgy that includes separating valuable
metals from worthless ores, after they have been mined, is known as
process metallurgy. Metallurgy also includes purifying metals and forming
alloys. A lot of techniques are used to purify metals which are extracted
from their ores and are to be collected. That's why process metallurgy is
also known as extractive metallurgy.

Metallurgical processes may be divided into three principal stages:

1. Preliminary treatment, in which some impurities are removed and the
desired component of the ore is concentrated. 2. Reduction, in which ore
minerals are converted to a metallic state by driving off nonmetallic
elements. 3. Refining, in which the metal is purified and, in some cases,
substances are added to give the desired properties to the final product.

The treatment of ores often begins at the mine with ore dressing (or
concentration as it is called) to concentrate the ore. In a great number of
mined ores, only a small amount of the desired metal is contained. For
example, less than 1% copper is contained in copper ores. Nevertheless,
this percentage can reach the amount of 30%. Through concentration
method, the ore is crushed into small particles. After that, flowing water is
used to wash and separate heavy from light particles.

Another method of ore dressing is flotation, through which the finely
crushed ore is mixed with water and detergent, oil or a chemical, while air
bubbles are passed through the particles suspended in the above
mentioned mixture. While the mixture is agitated, the particles which rise to
the surface can be removed.

A third method is the magnetic separation which is mostly used with
certain kinds of iron ores. Magnetic oxide (Fe,0,) is separated from waste
material. The ore is crushed and then electomagnets are used to attract
the particles of Fe,O, which is ferromagnetic.

Agglomeration is another method, according to which particles of the ore
stick together, through the technique of sintering. In this way, particles are
partially fused into porous lumps which are called sinters. The waste
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material - consisting of physical and chemical separations - that results
from the above methods is called gangue.

air

water and detergent initial mixture

b

froth
separator

a 8k
/a 9 Bl
gangue Bt R,

Diagram of flotation tank. A rotating paddle at the bottom of the cell distributes the mixfure
and also sweeps the bubbles around the central pipe.

A. Questions

1. What is metallurgy?

2. What is the process of separating valuable metals from worthless ores called?

3. Why is process metallurgy also known as extractive metallurgy?

4. Name the three stages of metallurgical processes.

5. Where and how does the treatment of ores often begin?

6. To what extent is the amount of the desired metal contained in mined ores?

7. Through which method is the ore crushed into small particles which are washed and
separated into heavy and light ones?

8. According to the fiotation method, what is the finely crushed ore mixed with?

9. Why are air bubbles passed through the particles suspended in the previously
mentioned mixture?

10. Which method is mostly used with certain kinds of iron ores?

11. Through which technique do the particles of the ore stick together?

12.What do we call the waste material that results from the four methods you have
already studied?
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B. Exercises

1. Find the words in the text meaning the following:

a. academic subjects and areas of study in which exact measurement, observation and
calculation are used
practical skills or methods applied to a particular task
a series of operations deliberately undertaken; method, esp. one used in manufacture
or industry
make pure or clean
serving to extract or based upon extraction
coming first and preparing for what follows
working out; handling; process(ing)
freeing or separating from impurities or other extraneous substances
a rate, amount or number as a share of one hundred parts
pressed or squeezed with force or pounded into small pieces
balls formed of liquid and containing air or gas
moved or shaken (a liquid); strirred
. causing metal particles to bond together by pressing and heating
pieces or masses of solid matter without regular shape or of no particular shape

oo

P3—FT 7@ ~pa

2. Put the sentences that follow in their correct order to have a
paragraph which makes sense.

a. A great number of mined ores contains only a small amount of the desired metal.
b. Nevertheless, this percentage can reach the amount of 30%.

c. After that, flowing water washes and separates heavy from light particles.

d. Through concentration method, the ore is crushed into small particles.

e. For example, copper ores contain less than 1% copper.

3. Fill in the blanks below:

verb noun adjective
a . purity
B il S SRR | |
c . product; production
d = e CONGENArAtR
8 . separable
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[21]

meaningful phrases.

List A

extractive
preliminaty
metallic
ore

mined
flowing

air
magnetic
porous
waste

@ eap TR

b,

€ - il - - ninill |

suspension X
mixed

attraction
resultant

Match the items from List A with items from List B to form

List B

state

ores
lumps
metallurgy
dressing
material
treatment
separation
water
bubbles

. Complete the sentences with the appropriate words drawing
information from the text.

a. The branch or metallurgy that includes reducing valuable metals from worthless ores

b.

L1

d.

-

is known as

nonmetallic elements.

. Concentration method is also known as
are extremely small constituents of matter.
is a method for separating the different minerals in a mass of powdered ore,

includes conversion of ore minerals into a metallic state by driving off

method.

based on their tendency to sink in or float on a given liquid.

is mostrly used with certain kinds of iron ores.
. Electromagnets are used to attract the particles of ore oxide (Fe,0,) which is

. In agglomeration, particles are partially fused into porous lumps known as
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6. Rewrite the sentences, without changing their meaning, using the
prompts given.
e.g. Metallurgy includes separating valuable metals from their ores.
Sepating valuable metals from their ores is included in Metallurgy.

a. Metallurgy also includes purifying metals and Inrmlng alluyrs
Purifying metals and forming alloys ... Hhm
b. The treatment of ores often begins at 1he mine.
The mine is the place ... 7
c. A great number of I'I'III'IEd DJ'ES mntams ﬂnfy a small arrmunt ui the deslred matal
In a great number of mined ores,
d. The particles risen to the surface can be remwed
The particles which .. o e R N
e. Electromagnets attrar:l the partldea uf the ore nxlda {F&3 }

The particles of the ore oxide (Fe,0,) ... e
f. They call "gangue” the waste material that results from the treatment uf ores.
The waste material ..

140



Metallurgy - Methods of removing additional
gangue and making alloys

The techniques used for removing additional gangue or impurities and
making alloys are divided into the following groups:

a. Pyrometallurgy which uses heat. In this group, a well known technigue
is roasting, that is heating ore in the air in order to oxidize. The heating of
the ore takes place in an enclosed space, so that undesirable substances
- such as sulfur - can be removed. During the heating process, sulfur
combines with oxygen and is moved away in the form of gas sulfur dioxide.
Most sulfide ores and carbonate ores are converted into oxides by roasting.
In this way, the free metals are more readily obtained from their oxides
than from their sulfides or carbonates.

Distillation is another pyrometallurgical technigue. Mercury, zinc, cadmium
and other metals which can be changed into vapors are easily separated
from other substances through distillation. The separation is achieved by
heating the ore up to the point that metal vaporises. The vapor is captured
in vessels, where it can condense, on condition that it is not combined with
oxygen.

Smelting is also a very widespread pyrometallurgical technique, as it is
used for iron production. According to this technique, the ore is heated until
it reaches a liquid state, so that the gangue can be removed. In other
words, the ore is led into tall blast furnaces with coke and flux, which is
usually limestone. The slag, which is formed from the coagulated gangue,
floats on top of the melted metal. Heated air is forced into the furnace to
provide the oxygen which is necessary for combustion.

is another group of techniques where water is used.
Leaching belongs to this group. According to this technique metals are
extracted at ordinary temperatures by leaching ore with liquid solvents. The
ore is dissolved in water or in a mixture with selective solvents which must
dissolve only the desired metal or mineral, but no other elements in the
ore. Sometimes, a chemical compound is formed (salt) in which a metal
replaces hydrogen. The pure metal is recovered by treating the solution
with hydrogen or by the process of electrolysis. For example, carbonate
and oxide ores of copper may be leached with dilute sulfuric acid, and the
resulting copper sulfate solutions may be directly subjected to electrolysis.
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¢. Electrometallurgy is also another group of techniques and it uses

electricity. The most important technique belonging to this group is
Electrolysis, that is the passage of an electric current through an
electrolyte with subsequent migration of charged ions to the negative and
positive electrodes. The electrodes are electrically charged rods or plates
placed in a leaching solution. The negative ions move towards the positive
electrodes (anode) and the positive ions move towards the negative
electrodes (cathode).

The combination of leaching and electolytic processes reaches the highest
standards of reducing metals from their ores. Magnesium, copper and
aluminium are obtained through this combination of processes. The method
of electrolysis can be followed either with leached or with melted metals
and ores. Through this method, the purifying of metals such as copper and
nickel is definitely achieved.

A. Questions

1. Name the three groups of techniques used for removing additional gangue or impurities
and making alloys.

2. Which pyrometallurgical technique is first mentioned in the text?

3. Why is the ore heated in the air?

4. Where and why does the heating of the ore take place?

3. How is sulfur removed from the ore during the heating process?

6. Are only sulfide ores converted into oxides by roasting?

7. Which technique is used for changing mercury, zinc and cadmium into vapors and for
separating them from other substances?

8. Where is the vapor captured and how can it condense?

9. Which pyrometallurgical technique is used for iron production?

10. Which raw materials are used for iron production?

11. Why is heated air forced into the blast furnaces?

12. Which group of techniques does leaching belong to?

13. What's the definition of “electrolysis"?

14. What do the negative ions move towards?

15. What else do we call a negative electrode?

16. Which metals are obtained through the combination of leaching and electrolysis?
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B. Exercises

Use the terms “Leaching, Smelting, Sulfides, Oxides, Roasting,
Vapor, Carbonates, Electrolyte, Solution, Electricity” to complete
the gaps.

: Heating ore in the air in order to oxidize.

- Compounds in which oxygen is bonded to one or more electropositive atoms.
- Compounds of sulfur with a more electropositive element o —less often— group.
: Salts or esters of carbonic acid.

- A visible exhalation, as fog or smoke, suspended in the air.

- Fusing or melting ore in order to separate the metal contained.

: Using water or a mixture with selective solvents to dissolve or extract the

metallic compound from the gangue in the ore.

: The process by which a gas, liquid, or solid Is dispersed homogeneously in

a gas, liquid, or solid without chemical change.

: Electric current or power.
- Any substance that dissociates into ions when melted or dissolved in a

suitable medium and thus forms a conductor of electricity.

_ Match items from list A with items from list B to form meaningful

expressions found in the text.

A B

a. additional 1. substances
b. enclosed 2. technique
¢. undesirable 3. fumaces
d. pyrometallurgical 4. gangue
e. liquid 5. state

f. blast 6. electrodes
g. selective 7. space

h. chemical 8. process
i. positive 9. solvents
j. electrolytic 10. compound

a. impure
b. oxidize

. Form the abstract nouns deriving from the following:
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convert
combine
distil
vapo(ujrize
produce
coagulate
mix

solve

pass
migrate

—FT e ~eap

. Complete the blanks with a suitable preposition.

The techniques used removing additional gangue are divided three
groups.
Sulfur combines oxygen and is moved away the form gas
sulfur dioxide.
this way, the free metals are obtained their oxides.
. Vapor can condenss, condition that it is not combined with oxygen.
The slag floats fop the melted metal.
Oxygen is necessary combustion.
Leaching belongs the Hydrometallurgy group of techniques.
. The pure metal is recovered treating the solution oxygen.
example, carbonate and oxide ores of copper may be leached
dilute sulfuric acid.
Electrolysis is the passage an electric current an electrolyte with

subsequent migration the negative and positive

electrodes.

charged ions

. Decide whether the following sentences are true or false. Correct

the false ones.

Roasting belongs to the hydrometallurgical techniques.

Most sulfide ores and carbonate ores are converted into oxides by roasting.

Mercury, zinc and cadmium which can be changed into vapors are easily separated
from other substances through distillation.

. Through distillation, the separation is achieved by heating the ore up to the point that

the metal is melted.
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. Leaching is widely used for iron production.

Blast furnaces are used in the smelting technique.

_ Carbonate and oxide ores of copper may be leached with dilute sulfuric acid, and the

resulting copper sulfate solutions may be directly subjected to electrolysis.

. Cadmium, zinc and silver are obtained through the combination of leaching and

electrolytic processes.

_ Confirm the following statements, as in the examples.

e.g. This technique is used for removing additional gangue or impurities,
isn't it? (Yes, it is.)
Hydrometallyrgy doesn't use heat, does it? (No, it doesn't.)

. Pyrometaliurgy uSes NBat, ...,
. Undesirable substances can be MBmOVEd, ..........cccuemmmssssesmmnsmmssmmsssassusssasssnase

The vapor isn't captured in the @, .......wwwimmumsssissssssssssssmars s

 The ore is heated until it reaches a liquid State, ...
. The slag floats on top of the melted metal, .................

They have dissoved the 00 in a MUTE Wilh SPCEVE SNOTS, e
This pure metal hasn't been recovered through the process of electrolysis, ...

. | think electrolysis will be the most suitable technique for removing additional gangue from

TR0 R o oL R ———

. Join the pairs of sentences to express purpose.

e.g. = The ore is heated in an enclosed space.
« Undesirable substances can be removed.
The ore is heated in an enclosed space, so that undesirable
substances can be removed.

« Most sulfide ores are converted into oxides.
+ The free metals will be more readily obtained.

'+ You must heat the ore up to the point that metal vaporises.

+ The separation of the metal from other substances can be achieved.

.« Heated air is forced into the furnace.

« The oxygen which is necessary for combustion will be provided.
« Treat the solution with hydrogen.
+ The pure metal will be recovered.
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8. Put the sentences that follow in their correct order so that you can
form a paragraph describing the roasting process.

. The heating of the ore takes place in an eclosed space, so that undesirable
substances —such as sulfur- can be removed.

- Roasting is a well known technique belonging to the pyrometallurgical methods.

During the heating process, sulfur combines with oxygen and is moved away in the

form of gas sulfur dioxide.

. According to this technique, the ore is heated in the air in order to oxidize.

- In this way, the free metals are more readily obtained from their oxides than from their
sulfides or carbonates.

f. Most sulfide and carbonate ores are converted into oxides by roasting.

-]

oo

o O

Qe

coke

limestone (flu)

air

Blast furnace
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Some hints on surface and underground mining

A. Surface mining

Mining is the act, process or industry of excavating minerals or metallic
substances from the earth. The place where this process takes place is the
mine.

Before an area is to be mined, the surface must be explored to have
avidence of mineral deposits. If the exploration has determined that there
are deposits near the surface of the ground, then they are excavated by
surface mining. The overburden must be removed to recover ore.
Depending on its nature, the overburden can be removed by using different
equipment: Power shovels or bucket excavators can be used to remove
soil and loose or weak rock. On the other hand, explosives must be used

An open pit mine with benches cut into the ground
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to remove the overburden, if it is hard rock. They are placed in holes which
have been drilled at intervals and then blasted to break and remove the
rock. The waste material is thrown at a place far from the mine and then it
is moved away by bulldozers or in trucks.

Surface mining can be of various types, such as: a. Open pit or open cut
mining in which benches, like terraces, are cut into the ground. b. Strip
mining in which the overburden is removed in such a way, that the vein of
ore runs horizontally to the surface. ¢. Contour strip mining in which the
strips follow the contours —that is, the lines that separate different heights
or elevations— in mountainous or hilly areas. d. Placer mining in which
heavy substances are separated from the light ones —contained in minerals
that are found in alluviums— by the use of flowing water and the force of
gravity. This system of mining needs simple equipment which is the placer
miner's pan. The mineral-bearing alluvium is placed in the water-filled pan
and while it's being shaken, the heavy particles sink to the bottom and the
light ones are removed while they are being washed. Of course, there are
some mechanized devices not only for excavating, but for removing waste
material from valuable minerals. Shovels or scoops adjusted to dredges or
floating barges belong to this kind of devices. e. Quarrying, which is
another type of surface mining, is the process of excavating rock from
which building stones, slates, gravel, sand or the like are obtained by
cutting or blasting.

A. Questions

1. Why must the surface of an area be explored before it is mined?

2. Are shafts and tunnels involved in surface mining?

3. How is an overburden of weak rock or soil removed?

4. How is an overburden of hard rock removed?

5. Name the various types of surface mining.

6. Which process of surface mining includes excavating rock from which building
materials are obtained?
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B. Exercises

1. Tick the False or True box. If you tick False, explain why.

Ppap o

The only

=@

Mining is the process of excavating minerals from the earth surface.
While an area is being mined, the surface is also being explored.
Power shovels can be used to remove soil and loose or weak rock.
Bucket excavators can be used to remove hard rock.

Open pit mining is a type of surface mining according to which benches
like terraces are cut into the ground.

f. Contour mining is applied in hilly or mountainous areas.

Quanying is the process of excavating rock from which valuable metals
are extracted.

equipment used for placer mining is the placer miner’s pan.

2. Two students are trying to consolidate what they have learned
about mining in general and about surface mining in particular.
Based on the text, complete their dialogue.

Student A :

Student B : ..

Student A :

What do we call the process of excavating minerals from the earth?

i ot sufaos b explred 10 have xicence ofminerl deposs?

Student B : ..o

Student A : ..

Student B :

Student A : ..

Student B :
Student A .

Student B : ..

Student A :
Student B :
Student A :

Student B .
Student A :

Only when they are near the surface of the ground. :

To recover ore.

What kind of equipment is useful for surface mining?

| think bulldnzer;s. and trucks ara-alsu neéded for -mmwlng waste material at
a place far from the mine.

That's right. I've forgotten it. Now, let's name the types of surface mining
mentioned in the text.

Yes, it's the open pit (or open cut Mining) te .......cummsrsruuemmssmussssssssmminenes
What differentiates quarrying from other types of surface mining?

...........................................................................................................................
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B. Underground mining
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Shaft mine

If mineral deposits lie deep, beneath the surface of the ground, then
undergound mining is required. It's the most complicated field of mining
because veins of ore are found in various sizes and shapes and they follow
different directions. That's why intensive underground exploration is needed
to determine the possibility and practicality of mining a site, and to relocate
the veins. Horizontal shafts or tunnels that provide an entrance to an
underground mine are called adits. Underground mines are classified
according to the type of the openings that provide the way into them. Mines
with access through horizontal shafts are called drift mines. Mines with
access through vertical shafts are called shaft mines and the ones with
access through inclined (slope) shafts are called slope mines.

At the top of the shafts there is constructed the headframe, which is made

of timber or steel and it carries the sheave or pulley for hoisting rope. It
also serves different purposes such as lifting or transferring the mineral
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deposits. Another piece of equipment necessary for underground mining is
the cage. It's an elevator which lowers or brings up the miners. The sump
is a pit at the bottom of a shaft where water is collected. The tunnels which
are horizontally excavated to reach and follow the veins of ore are called
drifts. Some other tunnels which connect the drifts, usually at right angles
to them, are called crosscuts. Shafts directed upward are called raises,
while shafts directed downward are called winzes. The productive area of
the mine from which the mineral deposit is to be removed is the stope.

Some of the machines and devices belonging to the equipment which is
necessary for underground mining are: a. The ones used for haulage
such as wheelbarrows or hand-pushed carts for small mines and conveyer
belts, cars mounted on tracks, rubber-tired cars and diesel-powered cars
for large mines. Trucks are also used in mines with good ventilation. b. The
continuous miner which is a machine, in continuous operation, with
cutting edges to break up soft and weak mineral deposits and to remove
them from the mine. ¢. Pneumatic drills, working by means of
compressed air, such as the hand-held drill which is known as jackhammer.
d. Mobile machines which hold several drills and are known as jumbos or
drifters. e. Hydraulic devices such as the hydraulic jack, for raising and
liting heavy weight, which can operate by water supply or another liquid.

Of course, the existing equipment is not enough for the good operation of
a mine. Ventilation,support and stabilization systems are very important
factors to be considered for the mine personnel’s safety. Protective
equipment such as steel-tipped shoes and hard hats must also be worn by
the people who are involved in this hazardous occupation.

A. Questions

1. When is underground mining required?

2. Name the types of mines which are classified according to the shafts that provide
entrance to them.

3. What is constructed at the top of the shafts?

4. What do we call the pit at the bottom of a shaft where water is collected?

5. What is a drift?

6. Name some underground shafts.

7. What is the productive area of a mine called?

8. Which machines or devices for underground mining are mentioned in the text?

9. What must miners wear to protect themselves?
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B. Exercises
(Note: The exercises that follow are related to both parts A and B of the unit.)

1. Complete the missing words.

a. verb noun
excavation
B e evisira
OenElis RRE s
.............. natural
explosive
elevate
adjustment
enter
construction
equip
ventilate ...,

b. noun adjective
industrial
explosion
weakness
horizon
molntam-.* .~ e
| b e gt i

............. alluvial
NeTRR ol T
practical
production
.............. safa
e [ e e

3]

. Based on the text, complete each sentence a. to I. with one of the
endings 1. to 12,

Power shovels or bucket excavators ...........

Explosives must be used to ...........

Waste material is moved away ...........

In open pit mines ...........

In contour strip mines ..........

The placer miner's pan ...........

Quarrying is the process of excavating rock ...........

Adits are the ...........

FTe~pacow
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i. Slope mines are the ones with ..........

j. The headframe is usually made of ..........
k. The tunnels which connect the drifts ...........
I. Pneumatic drills work by means of ..........

e s by bulldozers or in trucks.

2. ......... is used in placer mining.

3. ......... can be used to remove soil or loose and weak rocks.

' U horizontal shafts or tunnels that provide an entrance to a mine.

TR are known as crosscuts.

[ A remove the overburden, if it is hard rock.

7 e S benches, like terraces, are cut into the ground.

L . from which building materials are obtained.

g. ... compressed air.

10............. the strips follow the lines that separate different heights or elevations in
mountainous areas.

| e timber or steel.

12. ........... access through inclined shafts.

3. Combine the following pairs of sentences into one, using the
joining words in the brackets.
e.g. The area is to be mined. The surface must be explored to have evidence
of mineral deposits. (before)
Before the area is to be mined, the surface must be explored to have
evidence of mineral deposits.

a. The placer mining needs a very simple piece of equipment. It's the placer miner’s
pan. (which)

b. The water-filed pan is being shaken. The heavy particles sink to the bottom and the
light ones are removed as they are being washed. (while)

¢. Quarrying is another type of surface mining. It's the process of excavating rock from
which building materials are obtained. (which)

d. Underground mining is the most complicated field of mining. The veins of ore that are
to be mined are found in various sizes and shapes and they follow different directions.
(because)

e. Horizontal shafts or tunnels provide an entrance to an underground mine. They are
called adits. (that)

f. The headframe carries the sheave or pulley for hoisting rope. It also serves different
purposes such as lifting or transferring the mineral deposits. (not only .......... but)

g. Miners are involved in this hazardous occupation. They must wear steel-tipped shoes
and hard hats. (who)
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4. Tick the right box. Tick “yes” if the answer is right and “no” if the

answer is wrong. The first one is done for you.

exploration means thorough examination in order to test or learn
equipment means supplies needed for a purpose
explosive means a substance that can explode
horizontally means vertically
mountainous means having mountains
alluvium means rock
. sink means float
. valuable means worthless
shallow means deep
gravel means a mixture of small stones with coarse sand
sand means finely crushed rock as seen on the beach
complicated means difficult, having many confusing parts
. various means the same
. cage means a framework for workers in a mine
. hydraulic means worked or driven by compressed air
. stabilization means causing sth fo become stable

| No

5. Based on the text, make two lists of the following pieces of
equipment concerning surface and underground mining. One with
pieces of equipment used in surface mining and one with pieces of

equipment used in underground mining:

cages, wheelbarrows, power shovels, pulleys, hoisting ropes, bucket excavators,
sheaves, hand-pushed carts, bulldozers, conveyer belts, trucks, cars mounted on
tracks, rubber-tired cars, placer miner's pans, diesel-powered cars, jackhammers,

dredges, floating barges, jumbos, scoops, hydraulic jacks.

surface mining underground mining
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6.

® o

p=gll = |

.......................................
.......................................
..............................................................................
..............................................................................
..............................................................................

Identify which of the following statements are true and which are
false. In case they are false explain why.

Power shovels are used to remove soil and loose or weak rock.

Waste material is moved away by bucket excavators.

In contour strip mining the strips follow the lines that separate different heights or
glevations in mountainous or hilly areas.

The placer miner's pan is the only equipment used in placer mining.

Quarrying is a type of underground mining.

The horizontal shafts or tunnels that provide an entrance fo an underground mine are
called adits.

Pneumatic machines work by means of compressed air.

Ventilation, support and stabilization systems are not very important factors to be
considered for the miners’ safety.
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Metallurgy of iron ~ Steelmaking

126

About 5 percent of the earth’s crust is iron. Most of it is
combined with oxygen, silicon, or sulfur. Important
source minerals for iron production are haematite
(Fe,0,), limonite (Fe,O, + H,O), magnetite (Fe,0,),
and siderite (FeCO,). Iron pyrites (FeS,) are quite

abundant, but they cannot be used as sources of iron
because sulfur is an objectionable impurity in the final
product.

The industrial production of impure iron is carried out
by carbon reduction in a reaction vessel called a blast
furnace which is designed to operate continuously and
it's a tall cylindrical structure which is used for smelting
- the most common pyrometallurgical technique. The
ore is fed into the furnace while coke and flux
(limestone and /or silica) are added. By means of high
temperature, the mixture becomes liquid and the
valueless waste material (gangue) coagulates in the
form of slag which floats on top of the melted metal. In
the meanwhile, air is forced into the furnace, so that
the necessary oxygen for combustion can be provided.
The iron drawn from the blast furnace is called pig iron.
Although it contains carbon and sometimes other
impurities, pig iron is used for the production of steel
by various methods.

Steelmaking is a purifying process through which steel
is produced. Steel is any of various forms of refined
iron containing less carbon than pig iron and more than
wrought iron. It possesses various qualities of
hardness, elasticity and strength. One of the most
widespread means of steelmaking is the Bessemer
converter. It's a big container, which is lined with fired



bricks and other substances which render the lining refractory. According to
the Bessemer process, air is forced through the molten iron and the
converter blows the oxygen upward to remove the impurities. The refined
metal. which is steel of excellent quality, can be cast, cooled and hardened
in a barlike or bricklike shape which is called ingot.

The open hearth process is another steelmaking method which uses a
large rectangular chamber and a heating device which is called a
regenerator. According to this method, the slag floats on top of the melted
metal and the air is heated to a very high degree -by means of the
regenerator- so that the fuel is burnt. The above method is followed
especially for used metal that can be recycled and which is known as scrap
steel.

fired bricks lining

molten iron

The Bessemer converter
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The blast furnace, the Bessemer converter and the regenerator of the open
hearth process, belong to the means used for iron production and
steelmaking by means of pyrometallurgical technigues, that is, by means of
heat. Nowadays, electricity is used to provide the necessary heat for
steelmaking. One of the most common electric furnaces used in
steelmaking is the electric arc furnace.

-
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1.

. Questions

Which minerals can be used as sources of iron?

Why cannot iron pyrites be considered as sources of iron?

How is the industrial production of impure iron carried out?

What is the blast furnace?

What is the product of a blast furnace in iron smelting?

What is produced from pig iron 7

What's the difference between: a) steel and pig iron, and b) steel and wrought iron?
What's the most widespread means of steelmaking?

How does the Bessemer process work?

. What's the other method —mentioned in the text- that is used for producing steel?

. What is the heating device used in the open hearth method called?

. For what has open hearth process been especially useful?

. What's the steel that can be recycled known as?

. What is the fumace which uses electricity to provide the necessary heat for

steelmaking called?

Exercises
Match the items in List A with their definitions in List B.
List A List B
Converter 1. high temperature reduction processes for obtaining metals
A blast furnace in the liquid state

Pig iron 2. the compounds formed between the flux and the gangue
Smelting during the smelting process

enow
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e. Flux 3. a vessel used to produce iron from its ores
f. Slag 4. vessel for refining melted metal
g. Container 5. a substance added during the smelting process to remove
h. Ingot impurities
6. the molten iron drawn from the blast furnace
7. barlike or bricklike shape
8. vessel

2. Which are the abstract nouns that derive from the following?

combine

important

abundant

reduce

operate

add

T e S e s e e P ot
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3. Replace the Greek words in the following text with their English
equivalent.

Kuwk (1) is necessary in iron-making since it is able to support heavy charge in the ugi-
Kapwvo (2). A peiypa (3) of coke, opuxtol (4) and aoBeatohBou (5) is fed in at the top
of the blast furnace and a woyup6 peupa [eotol atpa (6) is passed in near the muBpéva
(7). Here, avBpaxag (8) bums to give povokeibio Tou avBpaka (9) and a uynhn Beppio-
kpaoia (10). The monoxide and some free carbon perform the avaywyn (11). Carbon
together with akadapoieg (12) from the ore and kadown UAn (13) passes into the peu-
ato (14) iron which is tapped off as akatépyaotog oifnpog (15). The Aewwpevn oxwpia
(16) is tapped off separately.

4. Decide whether the following statements are true or false. Correct
the false ones.

a. Most of the earth’s crust is iron, most of which is combined with oxygen, hydrogen or
sulfur.

b. The blast furnace is a tall cylindrical structure, used for smelfing and designed to
operate continuously.
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. The waste material coagulates in the form of flux which floats on top of the melted

metal which is produced when the furmace method is followed.

. Steel is produced from pig iron by means of various methods.

e. The open hearth process is a technique for producing pig iron.

™ @

In the open hearth process, the air is heated and the fuel is burnt by means of a
regenerator.

., Scrap metal is the discarded metal that can be recycled.

. Drawing information from the text, fill in the blanks in the following
sentences.

. Steelmaking is a through which is produced. It contains
less than pig iron.

. The Bessemer process uses a large which is with fired —
and other
In the Bessemer process the refined is poured, and in
the form of bars or bricks which are called

. The open hearth process uses a big :

. The open hearth technique is useful for the of :
In the electric furnace, is used to provide the necessary
for steelmaking.
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Metallurgy of aluminum

Aluminum is a silver-white metallic element, light in weight. It is ductile,
malleable and not readily corroded or tarnished. It is used in alloys and for
lightweight products. It is the most abundant metal (8 per cent of the
earth's crust). Bauxite is a claylike rock which consists of aluminum oxides
and hydroxides with various impurities. It is the principal ore of aluminum.
Pure aluminum is obtained by means of electrolytic reduction.

Bauxite is purified through the Bayer process. The crude oxide is treated
with hot solution of sodium hydroxide in which the aluminum oxide
dissolves. Silicon oxide also dissolves. The solution is filtered to remove
the undissolved ferric oxide (Fe,O,) and then to be cooled. The filtered

solution is then agitated with air and crystalline aluminum hydroxide is
added as a seed. This causes the precipitation of aluminum hydroxide
Al(OH), while the silicates remain in solution. Pure aluminum oxide (Al,O,)

is obtained by heating the resulting Al(OH),. Purified Al,O, (alumina) is

then electrolyzed in the Hall-Heroult process. Alumina —dissolved in a
molten mixture of fluorides such as cryolite (Na,AlF), calcium fluoride, and

sodium fluoride— is electrolyzed at about 1000° C.

Although large amounts of aluminum exist in nature, it was a rare metal in
a pure state, until this century. Through electrolytic process aluminum is
now available for commercial and industrial use. It's been one of the most
familiar metals as it is quite soft and weak when it is pure, but when
alloyed with other metals, it becomes quite strong. It's light and tough and
it's chemically active but it resists corrosion, because of a self-protecting
oxide coat. All the above properties of aluminum make it one of the most
important materials for replacing steel in many construction jobs. It is also
a good conductor of electricity and is often used for electric wiring instead
of copper, which has become scarce and expensive.

A. Questions

1. What are the features of aluminum?

2. Which is the principal ore of aluminum? What does it consist of?
3. How is pure aluminum obtained?

4, How is bauxite purified? Describe the process.

5. In which process is purified alumina electrolyzed?
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6. Through which process is aluminum an available material for commercial and industrial use?
7. Does aluminum resist corrosion?
8. Can it be used in electric wiring? Why?

B. Exercises

1.

3.

— o o OopoD

Refer back to the text and find the words which mean the following:

able to be pressed, beaten or pulled into fine strands without being heated

. it can be beaten or pressed into different shapes easily

. destroyed slowly by chemical action

. cause something to lose its brightness by being exposed to air or damp
. metal formed of a mixture of metals

plentiful; more than enough

. substances present in another substance that make it of poor quality
. in the natural state; unrefined

separation of a solid substance from the liquid in which it is held
special qualities or characteristics of a substance

. Which are the opposites of the following?

light

readily
most
impure

hot
undissolved
cooled

soft

strong
extensive

TrFe~panow

Ask for confirmation of the following information by adding
question tags to the sentences.

a. Aluminum is malleable, ............... 7

b. Bauxide consists of aluminum oxides and hydroxides, ................ ?

¢. While the aluminum hydroxide precipitates, the silicates remain in solution, ................ 7
d. Aluminum is used as a structural material, .............. ?

e, Pure aluminum is soft, ............... 7
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4. Match the items in list A with the items in list B so as to form
meaningful sentences.

LR

List A

Bauxite is
Aluminum is

To remove the undissolved ferric oxide

Alumina is electrolyzed
Aluminum is
When alloyed with other metals

~poapoTw®

List B

ligth in weight.
at about 1000° C.
a claylike rock.

the silicon oxide solution is filtered.

aluminum is strong.
a good conductor of electricity.

5. Use your knowledge and tick appropriately in the following table:

USES PROPERTIES
plastics light
cooking utensils good conductor of electricity
windows, doors, roofs malleable
magnet occurs free in nature
paints
alloys for washing machines rapidly diffused
foil in place of tin inactive
ductile

fransmission lines

responds to heat

containers for soft drinks

glass responds to heat treatment
scavengers transparent

jewelery corrosion resistant
airplane alloys soluble in water

pipe insulation reducing agent

flashlight bulbs compressible

chains when alloyed strong
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6. Write whether you agree or disagree on the following statements.
In case you disagree, explain why.

Pure aluminum is soft and remains as such when mixed with other metals.

. Bauxite is purified through the Bayer process.

Purified alumina is electrolyzed in the Hall-Heroult process.

Gryolite, calcium fluoride and sodium fluoride are a molten mixture in which alumina
is not dissolved.

. Pure aluminum oxide is obtained by heating the resulting aluminum hydroxide.
Aluminum does not resist corrasion because it lacks a protective oxide coat.

aoow

il - ]

7. Complete the nouns in the list below.

verb noun

corrode

consist

treat

cause

MR S - PR
proceed

resist
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Metals: Their conductivity and their chemical
properties

One of the common physical properties that characterizes metals is that
they are conductors of heat and electricity. Heat and electrical conductivity
of solid or molten metals are unusually high. The electrical conductivity of
metals is over a million times greater than that of a strong electrolyte. A
metal undergoes no changes in properties when it carries current.

The conductivity of metals decreases with increasing temperature. At very
low temperatures (-255°C or lower) certain metals become superconductors;
the electrical resistance drops to zero. Certain elements, like silicon (Si),
and germanium (Ge), have conductivities that, unlike metals, increase with
increasing temperature. These are called semiconductors.

Chemically, the metallic character of an element is associated with the
tendency to lose electrons. In chemical reactions with nonmetals, metal
atoms tend to donate electrons. Their electronegativities are low. The
metals with very low electronegativities form oxides which react with water
and yield OH ions. Metal oxides which act in this way are called basic
oxides. The higher the oxidation state of a given metal is, the greater is
the acidity of the oxide. Because of their strong tendency to lose electrons,
metals usually act as reducing agents and generally emit electrons when
exposed to high frequency photons (photoelectric effect) or when heated
at high temperatures (thermionic emission).

A. Questions

Which is one of the common physical properties that characterizes metals?

ls the electrical conductivity of metals greater or smaller than that of a strong
electrolyte?

Does a metal undergo any changes in properties when it carries current?

In which case do metals become superconductors?

What do metal atoms tend to do in chemical reactions with nonmetals?

Which metals form oxides which react with water and yield OH fons?

Which factor controls the acidity of the oxide?

How do metals act because of their strong tendency to lose electrons?

[

@ No ;e
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B. Exercises

1. Match the synonymous items of the two columus.

a. common 1. reduce

b. strong 2. inclination

¢. decrease 3. ordinary; usual
d. associate 4. provide; supply
e. tendency 5. send; radiate
f. donate 6. powerful

g. yield 7. have to do with
h. emit 8. produce

P

. Which words in the text mean the following?

substance that allows heat or electric current to pass through it

. being liquefied by heat

. be subjected to a process

. non-metalllic chemical element found combined with oxygen in quartz, sandstone, etc.
the process of becoming rusty

give or send out; discharge

rate of occurrence or repetition of something

indivisible unit of electomagnetic radiation

Te~ecanocw

3. Which nouns derive from the following?

chemical

electric
e R et et T R
resist

associate
(i L N Bl £
tend

emit

STe~papge

4. Fill in the blanks with the right form of the adjective in each
parenthesis.

a. One of the (common) physical properties of metals is that they are
conductors of heat and electricity.
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b. The electrical conductivity of metals is over a million times (great) than that
of a (strong) electrolyte.

¢. The (high) the oxidation of a given metal is, the (great) is the
acidity of the oxide.

d. Metals emit electrons when they are exposed to (high) frequency photons or

o e a0 oo

. At very low temperatures (-225°C) or even

when they are heated at (high) temperatures.

(low) certain metals become
superconductors.

. Do you agree or disagree on the following? If you disagree,

explain why.

. Metals are conductors of heat and electricity.

. A metal undergoes many changes in properties when it carries current.

. The conductivity of metals increases with increasing temperature.

. Semiconductors’ conductivity increases with increasing temperatures.

. In chemical reactions with nonmetals, metal atoms tend to donate electrons.

The higher a metal's oxidation state is, the lower is the acidity of the oxide.

. Metals act as reducing agents, because of their strong tendency to lose electrons.

. Referring back to the text, fill in the blanks with the appropriate
words.
One the common physical that characterizes metals is that they are

conductors of heat and

b. The electrical of metals is much greater that of a strong electrolyte.

c¢. A metal does not undergo any in properties when it carries

d. The conductivity of metals with increasing .

e. Semiconductors are called the whose conductivity with increasing
temperatures.

f. Chemically, the character of an element has to do with the to lose
electrons.

g. In chemical with nonmetals, metal tend to donate

h. Metals act usually as reducing and generally glectrons when

to high frequency
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Castings and heat treatment of metals

The advances in mining, refining and metal working have made the
utilization of metal products an established practice in human life.
Household and personal items, ornamental, bulding and industrial products
or tools, machines, weapons, even spacecrafts are made of metal. But how
are metals treated so that their products can take their final shape?

Most of the metal products we use contain cast parts which are produced
in the foundry. The process of producing metal objects in the foundry by
pouring molten metal into a mould is called founding. Articles produced by
founding are called castings. Examples of castings are tools.

Depending on their use, castings, as all metal objects, must have certain
characteristics, such as hardness and toughness. To obtain these
characteristics they are often specially heat treated through the following
principal methods:

Mould

Hardening

It is a process of heating metal to a certain temperature and then
quenching (cooling) it in a suitable medium such as water, oil, etc, in order
to make it harder. The hardness of the metal depends on the amount of
carbon in it, the temperature of heating and the speed of cooling it.
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Tempering

It is a process which is used to remove a certain degree of hardness and
brittleness of a metal and increase its toughness. This process is often
applied to hardened steel tools which break easily and must lose some of
their hardness. One of the methods used is to place the hardened metal in
a bath of molten lead and then quench it.

Annealing

It is the opposite of the hardening process. It is the process of softening a
metal to make it easier to machine, cut, shape etc. In annealing, the metal
is first heated and then cooled as slowly as possible. The slower the
cooling, the softer the metal becomes when it gets cold.

Surface hardening

It is the hardening of the outer surface of a metal. Only low-carbon steel
and wrought iron can be surface hardened. In this process a small amount
of carbon is added to the surface of a metal to make it hard. Metal items
which need a hard surface, such as screws, hand tools etc are subjected
to the surface hardening method.

A. Questions

1. Which advances have made the utilization of metal products an established practice in

human life?

What kind of metal products are mentioned in the first paragraph?

Where are cast parts of metal products produced?

Which four principal methods are used, so that metal products can obtain the

characteristics of hardness and toughness?

5. What does the hardness of a metal depend on?

Which process is applied to hardened steel tools? Why?

7. Through which process are metals softened, so that itll be easier for them to be
machined, cut and shaped?

8. Which metals can be surface hardened?

B

=
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B. Exercises

1. Match the words with their definitions.

a. brittle 1. a place where metal or glass is melted and formed into a
b. treatment particular shape

c. tough 2. (a metal) which has been heated to a very high temperature,
d. foundry and so it has become a hot, thick, sticky liquid

e. molten 3. a container used to form something into a particular shape
f. mould 4. something that is hard but it breaks easily

5. something strong and difficult to break, cut or tear
6. process followed to obtain a desired result

2. Choose the appropriate word to complete the sentences.

8 Glass s ..o
1) brittle 2) corrosive 3) malleable
b. Plasticing is ...............
1) ductile 2) corrosive 3) tough
¢. Porcelain is ...............
1) soft 2) brittle 3) ductile
d. A piece of meat may be ...............
1) durable 2) tough 3) ductile
e. Heis as ............... as iron.
1) hard 2) soft 3) elastic
L Rockis ...ccormsnr
1) malleable 2) elastic 3) hard
g Rubberis ...
1) brittle 2) corrosive 3) elastic
h. Hardened steel tools are usually ...............
1) soft 2) brittle 3) elastic
L Bulerk .. ..
1) tough 2) hard 3) soft

3. Choose the appropriate words to fill in the gaps.

a. harden - hardness - hard
1. The of metals greatly depends on the amount of carbon they contain.
2. Avery tool breaks easily.
3. We add carbon to metals to

them.
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. brittleness - brittle
1. To remove some
2. lceisa material.

. toughen - toughness - tough

1. rubber is needed for tyres.

2. To metals we apply the tempering process.
3. A special treatment is applied fo increase the
, soften - softness - soft

1. Her handbag is made of
2. Heat metals.
3. Velvet is famous for its

from tools we apply the tempering process.

of the leather.

leather.

. Tick () in the appropriate column, drawing information from the text.

Surface
Hardening | Tempering | Annealing | hardening

a. | Hardness is added to
the metal.

b. | A certain degree of
hardness and brittleness
is removed.

¢. | The metal is heated
and then cooled.

d.[The metal is softened.

.| An amount of carbon
is added to the surface
of the metal.

f. | The metal is cooled
as slowly as possible.

g.| The hardened metal is
placed in a bath of molten
lead and then quenched.

h.| It is applied on hardened
steel tools.

i. | The metal becomes easier
to cut or machine.

j. |t is applied where a hard
surface is needed.
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5. Look at the pictures and say what each of the items shown is made of.
e.g. Picture 1: The engine block is made of cast iron.

1. Valve springs
steel
Engine block :
aluminium
2, Battery 4, Rails
_ s L,
BNY ey ey
lead
3.  Rivets ' 1oL )
= aluminium -
- copper T LA L
- brass e :
- tin
wrought iron
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- steel
- brass
- aluminium
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steel
zinc-chromium plated

nickel

12 Musical instrument

brass




Working with metal - Bench and sheet metal tools

Bench and sheet metal is the most important material used for metal
working. It is available in the form of rods, squares, flat bars and sheet
stock of various sizes and thicknesses. It is worked usually cold with hand
tools and some kinds of machines, such as the drill press, the rolls, the bar
folders, etc.

bar square

Using hand tools and precision measuring instruments properly enables
skilled metal workers to have excellent job opportunities. Working with
bench or sheet metal tools is not so easy, however; on the contrary, it is
sometimes more difficult than operating some machines.
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A metal worker must be able to perform various activities, such as the ones
illustrated below.

1 Screwing / unscrewing,
tightening or loosening
screws, bolts, nuts...

2 Gripping metal pieces,
pipes and other small
objects

4 Scribing lines or circles
on metal surfaces

3 Holding workpieces
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6 Filing 7 Draw filing

8 Forming sheets of
metal/making rolls
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9 Making various bends on
metal rods, bars, tuber or wires

11 Making seams

12 Hemming
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14 Cutting pieces of metal

16 Cutting internal threads

15 Shearing thin sheets of metal

Wl DR

17 Making external threads
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18 Measuring threads

)7

X

/e :

19 Cutting- h&les in
metal pieces (drilling)

20 Checking right angles

/

21 Scraping metal surfaces 22 Talu'f:g measurements

23 Grinding blunt (=dull edged) tools
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To perform all the previously illustrated activities, a technician must be able

to use a wide variety of tools skillfully.

Below you can see the most common hand and measuring tools, machines
and accessories which are necessary for working with metal.

HAND TOOLS
IT Flat-tip screwdriver | 9 Allen-hex socket
=
e "
2 Cross-point screwdriver | 6 Socket spanner

ﬁﬁ'_‘

4 Automatic/Retaining screwdriver




Swivel handle | 14

o

Combination wrench

10 Extension | 15 Adjustable wrench
= 1
- vl | ‘:E 3 m;
1 Tea handle | 16 Pipe adjustable/Monkey wrench
= | -
12 Open-ended wrench | 17 Combination/Universal pliers
13 Ring wrench | 18

Flat-nose pliers
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Round-nose pliers

Tin snips/Shears

20

21

22

Side cutters

23

End cutters

(Screw) Tap




29 Die| 34 Punch

30 Scrapers | 35 Ball peen hammer

E | File | 36 Mallet

[ —— Some )
3z Scriber | 37 Surface gauge
33 Dividers
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Hand drill

39 Hand groowver

MEASURING TOOLS
Internalfinside calipers | 4 Mircometer
5 Steel rule
{' i ’l.‘I ]
Vernier calipers | 6 Screw-pitch gauge
=
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OTHER PIECES OF EQUIPMENT

Forging tongs

e

EHF______

(-] Clamp

Anvil

7 Vice

Surface plate

Try square

Bar folder
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11 Squaring shears

i5 Drill press

13

Impact wrench

16 Steel brush

18 Spirit level




Exercises

1. Go over the lists of pictures again —depicting the hand tools, the
measuring tools and other pieces of equipment- and complete the
blanks below their english name with the greek equivalent.

2. Classify the tools and other equipment in the following categories,
according to their use.

a. Holding/Gripping b. Tightening/Loosening

.......................................

c. Cutting d. Measuring e. Bending/Forming
SR s e S e S SRR (Making bends, loops,
angles, hems, seams, rolls)
f. Threading g. Scribing/Marking h. Drilling
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3. Label the pictures below.
Check how many words for tools you can remember.

ScomNoamwN S

k.
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4. a. Tick (v) in the proper place to indicate the use of the following
tools:

SAUIUBIM nlpe
mm%tﬁ

SMESYOBL

ssaid a|gelsnipe

sde)

sdwep

Sieays

S
s1ayd_dub-40]

S181nd aqnj

SIBALPMBIIS

S8UIUaIM Aayuow

siadied

S[as1yd

sla|ew

sal

SIOPIAIp

SBYIUBIM

gajn |aa)s

Si91d [esiamun

sop

SN

SIBUUETS }8%205

stiuo} buibioy

S18qUIS

Bupjuis
Buvawwey

Buiy

Buipeaiy)

Buyup

Buiguas

Buussog
Buiusyybn
Bumaios

Buipjoy
Buiddub

Buunseaw

Bumna

asn

S7001
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b. Use the grid to make sentences as in the examples.
We can cut rods of metal (by) using (a) hacksaw(s).
To cut rods of metal we (can) use (a) hacksaw(s).
(A) hacksaw(s) is/are used to cutfor cutting rods of metal.

5. Use the table to make meaningful sentences.

Bench and sheet metal workers use (a) ...

a. starting holes on metal to make drilling easier.
1. forming machine b. hold tightly pieces of metal while working on them.
2. drill ¢. making bends on rods, bars or tubes.
3. punch d. cut threads on the surface of metal rods or bolts.
4. dies e. gripping objects or holding pieces of metal steady.
5. surface gauge | f. take internal or external measurements.
6. mallet g. curving sheet metal and forming cylinders of various
7. vice to diameters.
8. calipers h. making bends on rods and bars, and also bending,
9. vee block hemming or seaming sheet metal.
10. lock-grip pliers i. cut holes in solid metal.
11. bending machine j. set objects on them for marking.

k. scribing lines parallel to a suface or vertical to

another line.
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6. Match the two columns to form meaningful sentences.

A B.

a. We use chisels to 1. find the number of threads per inch.
: 2. scraping metal surfaces to clean or
b. Forging fongs are used for make them smooth.
c. With flat-tip screwdrivers, 3. check flat surfaces.
: 4. cut sheets of metal, shear off rivets
d. Use a sorow-pich gauge b and split rusted nuts from bolts,
e. Files are useful for especially in hard-to-get-to places.
5. bending metal sheets, making hems,
1. Scrapors are used for or turning an edge to receive a wire.
g. Tee handles give 6. check right angles on metal pieces.
7. holding pieces of metal while forging
h. Metal workers use try or heat treating them.
squares to 8. a better grip and save effort during
e repetitive work, or provide extra power.
. We often use grinding ¢ cutting, smoothing and removing small
machines for amounts of metal.
- 10. grinding dull-edged tools, e.g. chisels.
J A bar folder is used for Furthermore, by fixing another wheel

k. Use a surface plate to they can also do polishing or buffing.
11. we can screw slot-head screws.
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Methods of joining pieces of metal

Joining metals is a routine in the making of metal objects and constructions.
Especially in the making of metal constructions, it is often necessary to
fasten or join pieces of metals. The metals can be castings, metal sheets,
iron bars, rods, etc. Pieces that are to be joined may be composed of the
same or different metals and they may be joined either permanently or
occasionally. There are various methods of joining metals. The choice of
the method that is to be followed depends on the requirements of the
construction.

The diagram below presents the basic classification of these methods.

Task 1

Study the diagram, and then complete the text that follows.
METHODS

OF JOINING
PIECES OF METAL

/’\

MECHANICAL THERMAL
permanent + temporary joints mw/\
joints » occasional 500° C 500° C
| adjustments | :
SOLDERING
RIVETS
BRAZING BOLTS
SCREWS BOLTS FORGE
WELDING
There are two methods of joining pieces of metals. The ..........ccc.c.......{1) @nd the
........................... (2). In the mechanical method, metals are joined by using fastening
[ AT AR | I e S, ooy | T RO St B
N N8 cooereereriennenneeeeese|8), By USING 2 heat source.
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...(7) are used for holding pieces permanently. ...........c...ccoce......{B) and
e 3) @re used, on the other hand, for making temporary joints, or if the
.....(10) requires occasional adjustment.

According to the temperature of the heat source to be used, the thermal method is
distinuishar i e Y e {12) B i (13).
Task 2

In the spaces provided below each picture, write if the method
illustrated is mechanical or thermal.

"‘W\W H N3
] WJK{/

196



Task 3

The definitions that follow, refer to the joining of metals using a heat

source. In the spaces provided, write the Greek term for the various

techniques of joining metals by the heat source described below.

a. melting both pleces (base metals) at the p-mnt to be ]umed

b. uslng {meltlng} Illler metal tn p:um the plecs-s

C. -r-r-ai;lting both the -hase matals and the ﬁller:

d. heating the base mélals at the point to be joined (in temperature iuwer than their
melnng point) and pressing them at that p::-mi ..................................................

e. jumlng pleoes mmpﬂ@ﬁd :::I Iha same metal ...................................................... :

0. iOkig PRo00S: CONOREAL O LU MO~ st

Task 4

Relate the pictures to the techniques of joining metals using a heat
source described in the previous task (3).

e.g. Picture 1 corresponds ot T et Sl e
to technigue (d) E Qe b AT i Bl
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m&mm:

P Yt e o Plolire: g o o e

Task 5

Look through the diagram presenting the methods of joining pieces of

metal again, to identify the process described (Soldering, Brazing or
Welding).

a. It is the process of joining metals tngather at temperatures above 500° C using brass
or bronze as a filler: .
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i

B "!',, :
Soldering ‘;__f_ﬁ 3

b. It is the process of joining metals at very high temperatures either with the use of a
filler or by heating (fusing) metals to their melting Point: .......ccovmcmiiscnisiiieeeees

¢. It is the process of fastening two or more pieces of metal together by means of a filler
(solder) having a low melting point (below 500° C): ..ovrrvveomisremisscrisensssensiane.

Welding
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Task 6

Mention the methods, fastening devices and processes you would
use to join:

girders and beams of a bridge
e.g. | could join them either by the thermal method (welding) or by the mechanical
one using rivets.

pieces of wrought iron furniture
aluminium frames of window panes

ducts used in heating, ventilation,
air-conditioning systems

wheels of cars

the edges of a metal box

.....................................................................

the handle to the blade of a frowel

copper tubes

Task 7

Match the answers with the questions to consolidate what you've
learnt about soldering, brazing and welding. Fill in the gaps provided
at the end of each question with the number of the corresponding

answer.
Questions

a. What kind of filler is used in soldering? ...............

b. What are the fillers used in the welding process called? ................

¢. How many welding techniques are there? Which are they? ................

d. What kind of gaseous mixture is used to create the flame in gas welding? ................

e. What is arc welding? ................
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f. In arc welding, how are the pieces joined? ...............

g. What is the minimum amperage used to Create the electric arc? ..............
h. What is the oldest form of welding called? ................

i. What is melted in brazing? The filler or the base metals? ...............

j. Which is the alternative term used for the gas welding process? ....cocce..e.

Answers

1. Three. The gas, arc and forge welding.

2. Only the filler is mefted.

3. Oxyacetylene welding process.

4. It is the forge welding which has been practised by blacksmiths for centuries.
5. They are called welding rods.

6. A mixture of acetylene and oxygen.

7. It is the process of fusing metals using the heat of an electric arc.

8. An alloy of tin and lead, which is called solder.

9, 60 A.
10. By means of an electrode. The electrode used to create the arc melts and serves as

a filler rod for the joint.
Pieces of equipment and techniques used for joining metals

Below are illustrated some pieces of equipment used in the various
processes and techniques for joining metals using a heat source.

Electrode

Cylinders with oxygen and acetylene

201



Soldering iron

C= ==

Soldering copper

Gas soldering device

Welding machine
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Task 8

1. The following diagram presents the equipment used in the various soldering, brazing
and welding techniques.
2, The table below the diagram names the various soldering, brazing and welding

technigues.

Use your knowledge to identify the soldering, brazing and welding techniques
according to the equipment used in each one of them. Write the name of the
technique in the spaces provided in the diagram.

EQUIPMENT USED
: |
| | |
—  SOLDERING —— BRAZING ——  WELDING
» soldering copper + gas torch « gas torch
+ gas (butane) « cylinders with « cylinder with
— furnace — oxygen+acetylene, [ oxygen+acetylene
a. (0 k) b e Al e et
iron
y suldering< . Elﬂcﬁes ; « electrodes
- g | (o B Gie g « welding machine
B i musssasnmansii s e o PR e
+ gas torch
+ cylinder with
—  propane gas
.| .
SOLDERING-BRAZING-WELDING
TECHNIQUES
+ Gas soldering « Oxyacetylene (gas) welding
+ Gas brazing + Electric soldering
+ Arc welding + Electric brazing
+ Soldering with a soldering copper
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Exercises

1. Complete the following table:

SOLDERING BRAZING WELDING

e.g. solder (an alloy
of tin and lead)

DEVICES | GASES | FILLERS

2. Fill in the blanks with the technique or process used for the
following cases:

Joining metals:

by melting the parts of the metal pieces we Want 10 JOIN .......o.cooveveerrenseenseeseeenece s
wilh 8n aloy. of -8 and 1080 88 A BT ... e e st casesssesinss et aaomaam s
Copnil oy SRR e SR R S e e S i
with an electrode as a filler ... ssssesrsssssen

an o

Using (the following devices):
8. a soldering coppar and 3 §a5 fUMBGE .........cccsemimiemiiemseeemseeereems tesemsseessessssersassssens
it e e S el T SRR TR 5 SRR e e Sl T SR e
R e e e SRR SRR SR T e e G I .

==

Using (the following as a heat snﬂme]:
h. a welding maching ... 3
i. a mixture of oxygen an:l acenrlene gases
|- propane gas ...

According to the temperature:
k. melting point of the fller DeloW 500° G ............c..csnummsmssmmasmmmsrssmsssmessssissrssssssmsmsone
melting point of the filler aDOVE 500° C ............cemmmeemmerismsmemmissmssssssmsssssssmssrsssrassssssmans
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3. Complete with the English equivalent.
CROSSWORD PUZZLE

1

) [ [als) sl .
I 0 1 EE

Across

1. KaoomepokoAAnon pe agpo®

2. Hhektpikr) kaoomepokohAnon®

3. Hhextpuai pnpoutZokdAAnon®

4, Mnpout{okohAnan aepiou”

5. OEuyovokdMnon® (orAnpr) ouyxkoMnan
oFuyovou-aoeTulivg)

6. IxAnpf) ouykoNAnon pe ogupnhamon’

Down

1. KaootrepoxoAAnaom
2. Mnpout{oxohhnan
3. HAexktpuss ouykoAAnon®

(oKAner)
4. Zkhnpr ouykOAAnam

* two words
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4. Make six pairs of similar in meaning words out of the two lists.
List A: join, melt, process, alloy, equipment, create
List B: technique, mixture, produce, device, fasten, fuse

2 o
3 i

5. Write nouns deriving from the following verbs:
Verb Noun

e.g. join joint
heat
practise
fill
process
press
compose
classify
solder
mix

6. Writing Activity
(Building up a paragraph - Describing items and processes)
Use the information given below to write a paragraph describing
the equipment used in Gas Welding.

Expressions to help you

is [ are ... equipped with ...

one ... while the other ...

that is ... One indicates the
either ... or cylinder pressure.

that / which / whose ... The other, the amount
also / too / as well ... of pressure in the hose,
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manometers

Regulators regulate
the pressure of the
gas flow from the
cylinders to the torch.

regulator

hoses

One contains
oxygen (green/blue).
The other, ace-
tylene (red).

In the torch the
gases are mixed
and the flame

is produced.

Start like this:

The equipment used in gas welding consists mainly of two cylinders containing
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7. Expressing Usefulness and Purpose.
Use the table to make meaningful sentences.

a. Two regulators

b. Two manometers

¢. The hoses

d. Screws and bolts

e. Rivets

f. A heat source

g. An amperage
over 60 A

h. Welding rods

i. Acetylene and
oxygen

is [ are
needed/used

to
in order to
S0 as fo

1. join metals in the arc
welding process.

2. carry the gases from
the cylinders to the
tarch.

3. control the pressure
of the gas flow in
the cylinder.

4. make temporary
joints.

5. carry out soldering,
brazing and welding.

6. make strong joints.

7. produce a flame in
gas welding.

8. indicate the amount
of pressure in the
hoses and cylinders.

9. hold metal pieces
together permanently.
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Atoms - molecules and their compounds

It is known that ores are mineral compounds containing metal. Compounds
are pure substances composed of two or more elements whose chemical
composition is constant. For example, quartz is a compound of one atom of
silikon and two atoms of oxygen. But, what is the atom?

The atom is a particle, which is the smallest component of an element
having the chemical properties of the element. It consists of a positively
charged nucleus of neutrons and protons. This positively charged nucleus
exerts an electrical attraction on one or more electrons in motion around it.

The smallest physical unit of an element or compound — consisting of one

or more different atoms in an element and two or more different atoms in
a compound — is the molecule.
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Atomic weight is the average weight of an atom of an element based on
1112 the weight of the carbon -12 atom. The quantity of an element, whose
weight in grams is numerically equal to the atomic weight of the element, is
a gram atom or the gram-atomic weight.

Molecular weight is the average weight of a molecule of an element or
compound measured in units based on 1/12 the weight of the carbon -12
atom. That is to say, it's the sum of the atomic weights of all the atoms in
a molecule. The quantity of a substance the weight of which equals the
substance’s molecular weight is the mole. This weight is expressed in
grams and contains 6.02 X 10 molecules of the substance.

A. Questions

1. What is a compound?

2. What is the smallest component of an element called?

3. What does an atom consists of?

4, What does the positively charged nucleus of the atom exert?

5. How is the molecule defined?

6. What is the average weight of an atom of an element called?

7. What else is a gram atom called?

8. Is the molecular weight the average weight of an atom of an element or compound?

9. What is the molecular weight measured in?

10. What do we call the weight expressed in grams and containing 6.02 X 10* molecules
of the substance?

B. Exercises

1. Referring back to the text, identify the bold-faced words.

0 COMPOUNMES B e i T e e = -
Compounds are pure substances composed of two or more elements whose

chemical composition is constant.

ol T A S SR R L S RN e e
LD e e e SR R I e e
DG aonle Wl dak o0 e e e
SETEMOM IS e R R e e e
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|oeraoE®

o ®

. Match the synonyms in columns A and B.

A B
contain 1. movement towards
. substance 2, include
composed of 3. depending on
properties 4. amount
aftraction 5. qualities
quantity 6. consisting of
based on 7. matter
. Complete the table.
nouns adjectives
atom
metal
T ] LS SRR
) e [ S
electricity
attraction
difference
molecule
equality
substance

In the following paragragh replace the Greek words with their
English equivalent.

The atom is éva popio’, that is the smallest owparidio® of an element having the
chemical 116TnTeg Tou oToigeiou’. It consists of a positively gopTiouEve nuprva’ of
neutrons kai mpwroviwy’, This Bemika® charged nucleus aokei’ an electrical EAER’ on
one or more nAekTpévia’ in xivnon™ around it.

Drawing information from the text, complete the following:

QOres are compounds which contain
The atom consists a positively nucleus of neutrons and — .
The smallest physical of an element or is the
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o o0 op

. The

Molecular is the of the weights of all the atoms
a molecule.

of a substance, the of which equals the substance's

weight, is the

. Say whether the following statements are True of False. Correct the

False ones.

Ores are mineral compounds containing silver and gold.
Compounds are impure substances composed of two or more elements.
The smallest physical unit of an element is the molecule.

. Quartz is a compound of one atom of silicon and two atoms of oxygen.

The atom consists of a negatively charged nucleus of neutrons and protons.
The gram atom is also called the gram-atomic weight.

.\.
i,
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Earthquakes

A bridge demaged by an earthquake Territorial ruptrure

An earthquake is the most destructive of all natural phenomena. It consists
of rapid vibratory motions of rock near the earth’s surface. A single shock
usually lasts for no more than a few seconds, but severe earthquakes may
last for even three minutes. Most earthquakes are due to rock movement
along faults.

When the earth moves suddenly along a fault line, shock waves spread out
in all directions, just as the waves which are created when you drop a
pebble into a pond or when you tap the side of a bowl of gelatin with a
spoon. But these are greatly oversimplified examples. The nature of an
earthquake is extremely complex and involves masses and energies almost
beyond comprehension.

Earthquakes occur without warning. A big earthquake is felt over thousands
of kilometres, but the destruction it causes is limited to a much smaller
area. The rapid vibrations are more responsible for the damage than the
displacements involved. A great number of earthquakes shake man-made
buildings to pieces. Water in stream beds can actually be thrown
completely over the banks. Strong shock waves can uproot trees and
cause massive landslides. However, sturdy houses on solid rock
foundations may be able to survive with minor damage.
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Earthquake intensities tend to be higher in alluvium and soft soil. A town
located in a river basin of flat alluvial plain may be badly damaged, while a
similar city closer to the fault but constructed on bedrock mountains
escapes unscathed. At great distances, damage is usually limited to taller
buildings that are swayed by slow surface waves. Damage may also occur
when two buildings set up different motion and pound each other.

massive landslides

A. Questions

What does an earthquake consist of?

How long does a single shock last?

What is usually the cause of an earthquake?

Which examples of waves can be compared to the shock waves?

Does the destruction caused by an earthquake spread out in distances of thousands
of kilometres?

Which factor basically causes the damage caused?

Refer to some kinds of damage caused by a severe earthquake.

8. Is the kind of soil significant, as far as the earthquake intensities are concerned?

R =,

~N o
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B. Exercises

1

Se o apmT

. Find the words in the text which mean the following:

. disastrous
moving with great speed
movements :
a violent blow or shake caused by a collision or an explosion
serious
a crack in the earth’s surface, where one rock has slid againsts another
expand
a small roundish smooth stone

difficult to understand or explain
j. quantity of matter (in an object)
k. restricted
moving sth from the usual or correct place
m. built

n. intact
0. beat sth with a great force

2. Match words from the two columns to make eight pairs of
opposites.

3. Write a noun that derives from the following:

Semeap o

ea~pppoow

rapid
simplified
involves
strong
uproot
solid
minor
limited

maove
destroy
vibrate
involve
comprehend
displace
survive

1. excludes
2. plant

3. slow

4. complex

5. liquid

6. expanded
7. weak

8. major
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4. “Shock waves spread out in all directions.” Rewrite the sentence in
the following tenses: Simple Past, Present Continuous, Past
Continuous, Present Perfect Simple, Present Perfect Continuous,
Past Perfect Simple and Future Perfect Simple.
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5. Fill in the blanks with the following words: with, to, beyond, very,
in, over, when, of, on, out, along.

8. ... the earth moves suddenly ............... @ fault line, shock waves spread
. . in all directions.

b. The nature . an earthquake is .. mmplicated

¢. When an eanhquake takes place, masses and energies are involved which are

.. comprehension.

d. Il is d:l’ﬁcult to express the strength ... ... an earthquake ................. commaon
terms.

e. Water .......coonnee stream beds can be thrown ................. the banks.

f. Sturdy houses .............. solid rock foundations may be able ... SUVIVe
................. minor damage.

6. Rewrite the sentences using the prompts given.

a. Strong shock waves will uprr:u::t frees.
Trees . -
b. Atown Incaied in a river basm or ﬂat al'luwa1 plam rnay be l::adhr damaged t:-y a h1gh
eathquake intensity.
A high earthquake instensity . i~
¢c. Some earthquakes shake man rnade buuldlngs m pler;as
Man-made buildings ... e
d. Tall buildings are swayed br slnw sunaae waves
Slow surface waves ..
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Vocabulary - Terminology

A

ability, wavomTa

abrading, Swipupeveg

abrasion, Tpun, andEeon, Aelavon, ySapoio
abrupt, anoTouog

absorb, anoppogpe

abundant, GpBovog

accept, (ano)Béxopal

acceptable, anodekToc

access, Mpoopaar

accessory, eEdpnua, afeoouap, oupninpw-
pamké / fonénriko eEapTnua

accomplish, emTeD, exTEA®D, HIEKTIEQQIHVID,
MpayLATOMO, EMTUYXaVD

accordance, oupgpuwvia

in accordance with, ouupwva / avdloya pe
according to, ouppuva PE

account, AOyaplaopog

accumulate, emowpeln, CUOTWPELW
accurate, akpipnc, SuaTHs

acetylene, QKeTUAEND, OOETUAIVT

achieve, koTopBovie, ETITUYYEVW

acid, ofu

acidity, oEimTa

act, evépyewa, npakn, evepy, dpw

action, &paa, npakn, evépyela

activate, SpaoTnpLOMONG, EVEQYOMOW

active, EVEPYOG, EVEPYTTIKOG, SpACTAPIOS
activity, SpaomnpudTnTa, EVEPYEIQ

adapt, npooappolu

add, npooBETw

addition, mpooBikn, alEnorn, npooean
additional, (em)npooBeTog, CUPNANPWUATIKOG
adequate, ENOPKNG, APKETOG

adit, elooBoc, orod (Harr.opuyeiou)

adjust (to), npocappdlw (oe), puBuilw
adjustable, puBulouevos, emBeyduevog pos-

[Flla )]

adjustable pliers, AaBiBa (Towmidy) pe pubiu-
{apevo avorypa aaydvwy, yaviforavahia
adjustable wrench, yahhikd kheidi, kheidl pe
puBuldpevo avolyja

adjustment, epappoyr, puBoT, TPOaapLoYT
advance, npdobog, eEEMER

advanced, NpONYHEVOS, OVEMTUYHEVOS
advantage, MAEOVEKTTA, GPENDTG

to one's advantage, npoc¢ dgedog / yia 1o
OULPEDOV KATOIOU

advisable, evieBeryuivos, opbic

aeration, agplopdg

affect, ermpedlw, embpd (o), npooBaiii
(eni aoBeVELLVY)

affirm, emBefawvie

Ag (Agricultural), yewpyikes, aypoTIKOG
age, nhkia

agglomeration, CUYKEPAOUOS, CUOTWHATINT,
oupnéTpuwon, oovmgn

aggregate, ouvaBpoilw, cuvoho, G8poopa,
TOULEVTOAAONE, CUUMETWHA, OUYKMUA,
(afpavég) npoopypa

agitate, Tapaoow, avatapdoow, avadelw
agricultural, aypoTIKOG, YEWPYIKOG
agriculture, yewpyia

aid, fonB, éxw we Porénua, BonBnua

aim, oKoToC, OTOYOG

air, agpac

air pocket, Buhoxag agpog

air-conditioning, khpaniopds

alertness, eEurvada, Junpada, “omptada’,
ofeArada, [unpomra

all in all, cuvolka

Allen-hex socket, khei®i Timou AlAev, GuAN-
vt kAsdi yiao Eefibwpa eEdywvv makipa-
Buav

allow, EMTPEMLWY, Qpivi, NApEXK

alloy, kpipa (peTahhwy), avaugn petaliuv,
KpapaTOTON)

alluvial, mpooyworyevTc

alluvium (pl. -5 / -ia), npdoxwon (and auuo,
Aaorm k.An. nou oynuatileTal e T pon Twv
uBaTwy), Bolpkog, haomm

along, KaTd pfxog

along with, poli pe

alteration, peTapohn, alhayr

alternative, evorlAoKTiKOG, EvaAAQKTIKT AUOT)
alumina / aluminium oxide, oEifio Tou ahou-
piviow
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aluminium/aluminum, ahoupivio, apyilio
aluminum hydroxide, uSpoeifio Tou apyihiou
amending, BeAtiwon, SopBwarn, ouvThpnan
amino acids, apivoEga

amount, NooaTnTa, Nogov

amperage (£v)taon peduatog, BaBuog aunép,
aumepal

analysis, avahuan

analyze, avahiw

anatomy, avatopia

ancher, oTEpedvVw, aykupofol, dykupa
angle, ywvia

animal, {wo, {wikoe

animal agriculture, extpogd [
annealing, Eemlpapa, Bpadeia YoEn, avonm:
on, pokdxepa / anoosAipuvon BETaMhuy
annual, HOVOETES (QUTH, HOVOETTC

anode, Avodoc (xnu.)

anthurium, avBoupio

anticipation, mpopheln, npdingn

anvil, apdvi, drpovac

apart, UaKpid, YwMoTa

aphid, agida, pekiyrpa

apparatus, QUTKEUT

appetite, dpetn

application, epapuoyr, xpfon, aitnon
apply, nopéxw, davéuw, XoNouUonow
apply for, Kave aitnon, arrodpal

apply (to sth), epapuolo (o KT)
appropriate, katahinioc, apudloy
aquatic, udpdfBioc, ubamivog

are, TOED (NAEKTPIKG 1 YewpeTpkd), Bodtalkd
To&0

arc welding, nhextpoguykdhinan (okinpn)
area, EKTAON, MEQIOYT, Tousag, nedio
array, O£lpd, mapdTagn

artichoke, ayivapa

article, eldoc, npdyua

artificial, TexvnTdg

ash, otdymm

Asla, Agin

asset, neploumard oroielo, evepynTiKd (erm-
Xeipnong)

associate (with), ouvdéw / Exw oxéan ue,
ouveTaplifopal

atmosphere, aTpdcpapa

atmospheric, arpoopapkie

atom; aropo (xnu.)

atomic weight, aropuxé Bapog

attachment, eEdpmmua, npooaptnpa

attack, emmiBepo

attempt, emyepw, doxkipdalw, npoondden
attendant, emordmg, gukaxac
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attention, mpoooyr

attract, Ehkiw, eAxiw, Tpap

attraction, £AEn

attractive force, Slvaun EAENG, ehxmikn SOvaun
auger, TpUTIavL

automatic, autduaroc

automatic / retaining screwdriver, autoparto
Kartoafii ye kaoTavia, KaroaBidl ue autopa-
) naAwSpdpnor

automatically, autopdrwe

available, SioBempog, ehedBepoc, Unapxwy
average, JEgoG (0pog)

avoid, anopelyuw

aware, EVTjUEPOC

be aware of, avTiAauBdvoLar el Yot
Eluan evijuepog

axle, akovac (TpoyoU)

backbone, onoviulkn omiin

backfill, nopayéuoua

backwards, npoc 1a miow

bacterium (pl. -a), Baktnpifio, PaxTrpio
balance, \0oppomia, UmoAomo AoYapmaouod,
woliyio

balance sheet, iwoohoyiopdg, SeAtio MwARoewy
balanced, 10oppormuéve, kataAAniog
bale, pnaha, depa

baler, yoproSetwd pnxavnua

ball, praia

ball peen hammer, opupi & NUOPAPIT) Ke-
gahn, opupl unakag

banana, pnavava

bank, 66N

bar, nhaxa, papdoc, poxhog

bar folder, kaumrum umxavi, oTpavida, unxa-
I kapgne oAy peTaihou

barge, paolva, poptnyida

bark, phoiog (Gevipou)

barley, kpiBap

barn, (ouT)anoBxn

basalt, Baoaimg

base, Bacifw, eEaptd,ompifopo, Baoilopo
base metals, eutehn péraiha, pn mokdmpa
peraida (onwe xaAkos, pohupdos, weudap-
YUpoc KAM.)

baseline, facon, ypapur/nepiypaupa owuatog
basic, faowog, kipiog

basically, famka

basin, Aekavm, youpva

basis, paon



on the basis of, Bacel Tou / g

batch, noodnTa, napTida, PEROS, THAKA
bath, houtpd

bauxite, fwEing

beam, Soxocnatepo, padépt, mharog (mAoi-
ou, yépupag), kauapt (Naurmy.)

bean, pacdhl

bear, pépw, PaoTale, KpaTE

bear the weight, orpive / Baotalw To Bapog
beat (- beat - beaten), KTUN@

bedrock , Ppaywdes UndoTpwua

bee, uéhooa

beet, TelTAD

beetle, oxoBapt

begonia, frykovia

belief, niom, nenoiénon

believe, moTelw

belong (to), avrikw (o€

below, KaTW and, MApaKaTL

bench, nayrog (epyaciag), Tpanela epapuo-
atoU, npooywon, £5apoq MPooYWaNG
bench metal, pétaiho katepyalbuevo ot
EQOpPUOTTTPLO

bend, kapym, oTpogr, AUyioua, Kkapmm, Auyi-
L, Kapmmw

bending machine, KOUMTTIKY UnxavT), Koup-
pnadopog

beneath, kaTw and, MOpAKATY

beneficlal, euepyeTiKOg, WPEMUOS

benefit, dpehog, kEpBOG

beverage, notd (1 civonveupaT®Bes), ape-
ympa

biennial, Bietéc (putd), SlETE

biclogical, pohoyikog

biclogically, fuohoyika

biotechnology, floTexvoloyia

blackish, pauvpibepde

blacksmith, olnpoupyog

blade, Asniba, petakhxo thaoya, Adpa, Be-
Advn (owdnp.)

blast, avoiyw / avaTivaoow pe Suvapinda,
BaLw poupvéro, mpokakd ExpnEn, peopa (aé-
pog, KAm.)

blast furnace, uKAuIVOC

blood, aipa

blood circulation, kukhopopia alpatog
bloem, avBilw, dveion

blow, puo

blow in, eppuod

blower, pUONTNPAG, PUIEPD

blunt, otpoyyUheua, auAlmTa

bolt, pmoukéwi, koxhiag, paviakog

bond, Scopeliw, SEopog

bone, ooToly, KOKKaAD

bore, Tpun

borrow, Saveilopal

botrytis blight, Enpavan ogeihoyevn oe o-
TpUT, KAMVIA (PUTEV)

bottom, kAT PEPOS, MUBPEVAC, NATOS, BuBog
branch, khadi, khabog (emaTrunc)
branchlet, khabax

brass, UnpouT{og, Aeukog opelyahkog

brass hammer, opeiyahkivos Bpayiovac/oploa
brazing, etepoyevig/etepoguic okhngr ou-
yROAANON e xahkordMnon unpouvtfokoh-
hnjom

bread, Yuopi

break (- broke - broken), ondalw

breakdown, anoouvBean, Bhafn (os pnxa-
vég), eBavTAnan, KaTappeuan

breathe, avarvéw

breathing / breath, avarvor

breed, Tpipuw, EXTPEPW

breeding stock, {ia yia avanopaywyn
bridge, ypupa

brightness, GuTENVGTITA

bring, ¢epw

bring up, ovaTpEp, HEYAALWE

brittle, e08pavoTog

brittieness, suBpauoTdTTa

broccoli, prpdkoho

bronze, opeixaAxoc KaooTEpoU, MpolvTlog,
pnpouTgivog

bubble, pouckaha, puoakiba

bubble plan, Suaypauuarikd oxedo

bucket, kadog, KouBag

bud, priouunoUxt, opBakude / pam (purol)
buffer, oTABWTIKOG TROXOG/UNXAVT

build, kTifw, koTaokewalw

building, xTipoKoc, KTipo

bulb, Bohpog

bulldozer, pnioulvTdla, LRV EKOKAPNS Kal
woneswone

burn, Kaiw

burst, Eenenépal, expfyvupal, EEoTw, OrAW
business, EMyEipnon, EMNOPIKES EpyaTie
butane, BouTtavio

butter, BodTupo

butterfly, neTaholba

c

cabbage, Aayovo
cadmium, k3o
cage, Bahapiokod, kAouBl, khwpog, eyrkhwpiiw
layer cage, kAoul yia koTeC wotokiag (Ham)-
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POUUEVES OF KAWBOTTOIXIES)

cal(l)ipers, Si0ffTNG CUYKPITIKMY HETPNOEWY
HE KUpTa AKpa, KOUMAoo ECWTEPIKIY MaoTd-
oewv, GlaBhng pétpnang dapérpou
calcium, aopéaTio

calcium silicate, nupimiko acpéomio
calculation, unoloyiouac

call, ovoualw, Kaho, THAEEWVED

can, TEVEKES, KovoepRokalm

capability, Suvardmra, wavomTa

capacity, iavéTnTa, ¥upnmrdtnTa
capillarity, Tpixoedn pavopeva

capillary, Tpigoedéc ayyelo

capital, kegdhaio, kepahaios, npwTtetouoa
capture, anyuahwTifw, culhappavi
carbohydrates, uSpoyovavBpakee, ubardav-
Bpakeg

carbon, GvBpakac

carbon dioxide, SiofeiBio Tou dvBpaxa
carbon menoxide, povoEeifio Tou avBpaka
carbonate, avBpaxixd ahag

carrot, kapoTo

carry, (LeTa)pépw, £Xw, BaoTw

carry out, pEpw EIC Mépag, ExTeMD, Biekiyw,
MPAYUATONoWw, epapuolu

cart, Kapo, KapaTol

cascade, oUCeuEn oe ogpa

case, nepinmwaon, neploTtaon

cash, PETPNTA (Ypni.), peusTo Ypnpa

cash flow chart, Sutypappa pong (nopeiag)
KE(paAaiow / Tapeiou

cash operating expenses, Sanaveg yia m
Azitoupyia e emyeipnone nou kataBaiio-
VTOL OF PETPNTA

casing, Brikn, KouTi, Kacowvi

cast, kahoUm, pATpa, XuTog (yia pétakia)
cast iron, yutooidnpoc

casting, koAoUmwpa/UoWo PETAAAWY, YUTH
HETQAND [ KOuWdT

categorization, xararakn oe kamyopieg, Ta-
Evopunan

categorize, KOTATGOOW O KOTTYORIQ, TOEVOULW
category, katryopia, TaEn

caterpillar, KGuma, eprioTpla

cathode, kBoBoc (XL}

cauliflower, Kouvourid

cause, Npoxoh, npoEeva, aitia

cament, TOWEVTAPW, EVVW OTOBERA, TOUE-
VIO

ceramic, KEpauEoe, MAvoc

cereal, Snunrplaxa, ompa

certain, OUYKEKpILEVOC

chain, ahuoida, oeipa
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chalk, kpntic, aopeotélBog

chamber, Bahapog

change, a\ayr), aAAalw

change my mind, alAadw yvipn

channel, &lavkoc, Sloboc, mopoc, kKavahi, SiEé-
fodog

characteristic, yapaxmpiomko(c), yvipiopa
characterize, yapaktnpilw

charge, QopTilw, yeuIfw (nhexTp.)

chart, Sutypappa, nivakas nAnpopopliv
check, napaxoholBnom, EAeyyog, EAEYYW
cheerful, yapoupevoc

chemical, xnuwd oroneio, ymuKos (sme.)
chemically, xnuwxa (empp.)

chemicals, ynpixd, nuKES ouoies / npoldvia
chemistry, ynueia

cherry, kEpGm

chickpea, pepoB

chief, npwTapyKoe, KOPOS, MPWTEDWY
chisel, komili, cpiin

chlorophyll, xAwpopUiin

choose, Siakéyw, EMAEYw

chop, havilw, kofw (oe KoppaTama)
chromium, xpawo

chrysanthemum, ypuodvBepo

chuck out, Eeppil v, NeTH we GypnoTo
churn, kaog (ueyahog)

circular, KushxOC

circumstance, nepioTaon

citron, kitpo

citrus (fruit), eonepifozidég

clamp, ouoplyyw, OPIYKTNEAS, TOEUMEDL
classification, kararaln, rafivounon, karnyo-
pia

classify, TaEvouw, kataraoow

clay, mAdg, apythog

clayey, apythabng

clean, kaBapog

clear, pavepds, oapne, mpogavig, Sauyrg
climate, xAipa

climatic, khipatohoyikeg, Tou KhipaTog
cling, npookoAAwpal

close , KOVTIVOS, EYYUC, TUKVOS

close spacing, nukva SaompaTa

clutch, oupmAgrne, vTepnpayial
coagulate, miw

coal, yaudvBparag, kapBouvo

coarse , Tpayuc

coarse-grained, xov3pdxokkog, aSpog KOKKOG
coat, yolva, Tpiywpa (fwod.), Emiompuon
coating, oTpwpa, emxaiugn

coccinella (pl. -ae), kokkivedAn (Eviop.)
cochineal insect, koyevikAn, vonal (Bapikd



EvTopa)

coke, KoK, onmavBpakag, eidog MBavBpaka
celd, kplog, Puypog

collect, palziu, CUYKEVTIVG, CUAMEYW
combination, ouvBuaouoc

combination / universal pliers, névoa YEVIKNG
Xphong

combination wrench, kKAeidi pe ouvBuaopo
YEQUAVIKOU KOL QUEpIKAVIKOU avolyuaTeg
combine, kopmiva, BepifpahwVIOTIET JrYavT),
ouvBualn

combine into, eviovoual (Kol PETATREMOWL)
og, avTiSp o (XM

combine with, evivopavouvBualw/-opal pe
combustion, kadon, Suamippwan

COme Across, ouvavT, Bploru

commercial, EuNopedoyLOE, ERMOMKOS
commercialization, epnopeuparonoinom
commitment, SeopeuaT, o@ethr), UMoxYpEwoT)
compact(ed), cuunayng

comparable, Suvapevoe va ouyKpeel
complete, oupnAnpovw, ohorhnpiv, TAT-
pNe, TEAEUIPEVOS

complex, mohimhokog, nepinhokog, ouvBeTog
complicated, nepimhokog

component, eEGpTMuUa, CUOTATIKG HEPOG,
anapTifov Tunpa, cwparido

compose, anaprifw, anotehw, ouvBitw, ou-
YKPOTG)

be composed of, anoTeAoUpa and
composition, ouvBeam, Sour

compost, KounGoTa, KoMpdywua

compound, Evwon (ML), piypa
comprehension, avTiAnn, KOTaVENoN
beyond comprehension, StoxoAa karavon-
o, Mépa and Ta dpia ¢ avriAngng, mou dev
To guAAauBave! / yioder avBpdmves voug
compress, oupmedw, mefw

compressible, oupmeaTic

concentrate, OUYKEVTpOVE Kol kaBapile pe-
TaAha

concentration, SiahoyT), CUYKEVTMOOT] KOl Ka-
Bapopdg petalhedparog, SlaXwplopog
concept, 15ea, oUMANYM 15808

conceptual design, ox£510 MoU EXw KATA Vou
f mou £xw oxePTel [ ouhhipel

CONCErn, Gpop, PEANUA, PpovTita
conclusion, CupMEpPQCA

draw a conclusion, oupmepaive, Byadw / ka-
TaAryw O& QUUMEPaoua

condense, Uypomow agplo, CUHMUKVIVD
condition, dpoc, npoUndBeon, KaragTadT)

on condition that, unid Tov Gpo OTI, HE TNV

mpoumdbean o

conditioning, mpoeTowasia

conditions, ouvBrkes, MEMOTATELL
conductivity, aywypémra

conductor, aywyds (Bepil. KAL)

confine, Katakpatd, Secpelw, MEMOoPIiw
conifer (tree), kwvopdpo (SEvTpo)
conjunction, oufeutn, olvicouog

in confunction with, ard kowvou, oulpLva
e, OF OUVBUGOLIO LE

connect, CUVBER, EVIIVE

consequence, CUVETELD

conservative, ouvTnpRTIKG(g)

consider, pehetw, eEeTalw, happave cofaph
unon

consist of, anoteholpm and

constant, ouvexTg, oTaBEROS

construct, kataoxkeualw, XTilw, gridmvw
construction, Sopn, kaTagkeur

contact, £xw enoupr| HE, EMET

contain, MeplExW, (CURMEpAQpBavE
container, Soxeio, KIBWLTIO

continuous, ouveyne, Sapkng

continuous miner, opUkTng, pnxavnua Swap-
kole Asmoupyiac yua v eEOpuEn kol amopd-
KpUVOT) GnoBEQaTWY OpUKTEY

contour, Nepiypappa

contour strip mining, eE6puEn pe m peBodo
MEPILETPLKLY BaBpibuwy

contract, npoopahhopo and (acBévera), Koh-
Ay, apralw

contrary, avTiBeTOG

on the contrary, avTIBETWS, ANEVAVTIAL, TOU-
vavriov

contribute (to), cuvelopEpL, OUNBAAW
control, £Aeyyoc, eAEYND

conventional, ouvnpnTKGE, NOPABOTIAKDT,
oUUBaTIKOG

convert (into), petarpénw / ahhalw (o€)
converter, JETATPOMEAS

conveyer, JETOQOpEnG

conveyer/conveyor belt, arépuovag avtas,
IHAVTOS HETAPOPAS, MEPIOTPEROUEVT) JAvT
cooking utensils, payeipwd oxeln

cool, 5pooepos, Puxpos, Kpudvw, Spoaitw,
uypaivw, Yuyw

cooler, ougkeun YPOoEng

cooperation, cuvepyaoia, oUunpakn
cooperative, CUVETQIPIONOS, TUVERYQTLLOG
coordinate, ouvtoviluw

COpPer, YOO

core, KUAvOpoc, KUAVEPIKG TuRua (Bpdaxou,
ebagouc, KAM.) anoonaoBév Sia Yewpynoe-
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e, mphvac

conn, Kahapmo

corrode, SuBpuwve

corrosion, SaPpuwon, oxolplacua
corrosive, SuafpuTiKoe, ofuduTiKoS

cost, kooToc, KooTilu

costly, axpipog

cotton, BapPart

country, x@pa, natpida, eEoxT)

cover, KahUmTw

covering, kAumn, kahuppa, neplfhnua
cow, ayehada

cowshed, PoucTaoo

crater, Kpatnpag

crawler / crawler tractor, epriugTplopdpo
TPAKTED

create, dnuoupym

creature, ov, MAGoua

credit, migTwan

crop, codeld, ouykousn, kalMEpye (putv)
cropland, kal\Mepyfown yn

Cross, oraupdc, Slagradpwan, Sactaupol-
ugvoe, Téuviwy, Saoxilo, Suotaupuv
crosscut, otaupoeldng/eyrapoa Toun
cross-point screwdriver, otaupokaToafito
croton, kpoTwy (Bot.)

crown, Koun Sévtpou

crude, QKATEQYQOTOS

crumb, koppam, Tpippa, Bpdaho, Yrypa
crumble, Bpuppartife / -opa

crumbly, elBpunTog, nou Tpifetal elkoka
crush, Bpupparilw, cuveAipw, KOVIOPTOTIOWE
crust, pholoe

cryclite, kpuahBog

crystal, kpUoTahhog

crystalline, KpuoTahhKoe

crystallize, KpuoTaAADVLW, HETATREMW OF
kpUgTaiho

cucumber, ayyoupt

cultivate, KahMepyd

cultivation, kahAépyeia

cultivator, kaAMepyTTIn unxavn, kahhepyn-
me

cure, ppovTida, encEepyacia

current, pedpa

curva, KQumuAn

cut, Topr, kGynpo, peiwor), Kopw

cut open, avolyw (kopovTag)

cute, SUOPPOG, XOPITWNEVDS

cutlery, payapompouva

cyclamen, kukhauvo

cycle, KiKADC

cylinder, kihvipoc
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dacus, HaKoc

dairy, yohakToxousio

dairy cows, yahaxTonapaywylkes ayehabec
dairy production, yahaxToxopsn napaywyn
damage, kaTaoTpépw, Inwa

damp, Uypaoia

data (sing. datum), Sedopéva

daylight, puwg ™g nuépa

dead, Egpoc, vekpog

dead furrows, dxpnota / Egpd aukakia

deal with, £xw va Kavw pe, aoyoholpal Ue,
npayparedopal

debris, imoAzippara, ouvtpia, pnala
decade, dexaeTin

decay, oanilw, mapakualw, oamoua
decide, anmogacilw, Kplviw

decide on sth, anopagiln yia KT., KaTaAnyw
OF KT.

deciduous, puikofohog

decision, andpaan

deck, WeuddoTeyo, OTEYAOUEVD OUSEVTDO
decompose, anoouvBETw, Swomm
decomposition, anoolvBzon

decrease, JEwVE | -opm

deep, Bablg, Pabua

deep-rooting, ue Bafiéc pifeg

definite, ouyxexpuévog, cagrg, (kaB)oplopé-
VO

deformation, mapapdppuwan

degree, fabpoc, pabuida

deliberately, oxdmpa, pelemmuéva

delight, andhauom, euyaplotnon

demand, anait@, Inrd, anaimon
democratic, dnuoKpaTikog

density, mukvotTa

depend (on), EEgpTpm (and)

dependent on, eEapTiuevog and
depending on, avakoya pe

deposit, andBepn, koitaopa, kaBlave, kata-
waBifw

debt, yptoq

debt service, eniSoon) ypedv

depth, paBog

depth adjustment, puBuon padous

design, oyédio, oyedialw

designation, (npog)iopiopdg, xapaxmpt-
opde, neprypaspr

designing, oyeBiaopog, oxebiaon
desirable, emBupnrig

desire, emBupw, emBuyia



desired, emBupnTog

destruction, katagTpogrn)

destructive, KATOOTRENTKOS

detach, QnokOITT, QMOOTHD

detect, aviyveiw

detection, aviyveuon

detergent, anoppUNaVIKG

deterioration, embeivwon, pBopd, yakaoua
determination, (npoof)opopde

determine, npooBopilw, unohoyilw, kaBopifu
develop, avanTUoTL-0ua

development, eEEMER, avamTuEn

device, pnyaviopdc, Téxvaoua, eEapmya, pé-
00, HAPAPETI, EMVONGT], CUOKEUN, pnyavnpa
die, onepoTopos EEWTEPIKWY OTIEPWHATIY,
Pidohoyog, PlEpa

diesel, viileh, netpehaio kadang

diesel engine, netpehaokiviym / vimteAoxi-
T MnXawT

diesel-powered, vmichokivrtog

diet, Tptnog SoTpopnc, Slaita

differ, Slapepw

diffuse, Slayiw

dig, orapuw

digestive, nenmxog

digger, oranTikd pravnua

dilute, apauivi uypd

dimension, fuaoTaon

dioxide, SioEgifio

diptera (sing. -us), &inTepa

direct, Quecog

direction, Sie08uvan, kaTedBuvar

directly, apeoa, kat’ suBeiav, auEgws
directly related, mou £y auean ayEan
disadvantage, BAapn, {npd, peovekmua
disc, dlowog

disc plough, SicapoTpo

discard, netw, EEoROpTARW

discharge, expalhopevo uypd, expaiiuw,
expéw, extoleuom, napoym

disease, aoBEveln

diseased, appwotoc, aoBevrg
disintegration, anooivBear

disorder, duaTapaym

displacement, peTaTOMOT), HETAKIVTOT)
dissociate, Suoywpiluw, anocmd

dissolve, Suahiey -opal

digtillation, antoTagn, ptbodog &' anoaTatews
distinction, Saxpion, Sagopd

distinguish, Sioxpive, Eeywpifw, Maywpllw
distribute, (Sa)popale, Savepw, Katavepw
distribution, Slavopr, KaTavopr, polpama
ditch, TAPpoC, ¥OVTAKL

divide (into), Sunpaiwpilw (o)

dividers, Slaomuopetpo, Sufnmg oxedia-
onc/eyyapakng o peTadMKD EMIPAVELD
division, ywpioua, oplo, THiua, (une)duipeon
dominate, KUPLOPYE, ETIKPATH

donate, Swpilw, divw, napéyw

dormant, a3pavii, KOWGUEVOS

double, SmAdc

dracaena, Sparawva (Bot.)

drain, (anojoTpayyilw

drainage, (ano)oTpdyyiom

draught, pedpa (agpog)

draw, oUpw, Tpapw, Byale

draw in, SWOTIVEW, QMOPPOPE

draw a conclusion, Bydlw oupnigaoua
draw filing, Eeyovipiaoua, Aeiavon empavel-
ac peTahAou npoc oTiABwon

drawing, oxitoo, oxeSdypapua

dredge, fuBokopos, payava

drift, atod Supuyic

drift mine, opuyeio/ueTaAAeio pe opiovnEes
oToEc / ppeata

drifter, ypuowplyog faBoug

drill, Tpunid (ue Tounavy), Sanep, avolyw
(Tplna), Tpunawvy, Spanavo

drill press, pnxavorivrto Spanave / Tpunavi
drilling, yewrpnom, Tpunavioua, SAaTpno
drip, oralw

drip line of branches, aywyoc evotahatng
Tuov KAGBWY

drip / trickle system, olomya otagipatog /
AEMTHAG pons oTayoviy

drive, petadoon kivriong, odryw

drive off, Bubyv, anopaxpivis

drop, népTw, plyvw, NET®, 0TALW, oTayova
drought, Enpaaia

drown, Tviyoual

dry, Enpog

dry up, OTEYVEVW EVTERLG

dryness, EnpomTa

dual, Sinhoe

duct, aywyds, owhivag

ductile, dAxipog, clmhooTog, pahakog, AT
due (to), opehopevocg (08)

dull, pouvtée, apfhis

dull edged, ye oTpoyyulepiva GKpa

dung, konpoc, kafakiva, ofouia (Tmou)
durable, avBexkTikdg, pe Sidpkeia, oTaBEpOG
dynamics, Suvapkr (Tufpa mg Unxavikig)

ear, WTiBoY (KahaimoKioU)
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earnings, k&pdn

earnings statement, Aoyaplaopog/katastaan
KEPSWY

earrings, oxouAapikia

earth, yn

earthquake, ceioudc

earthworm, YEQOKOANKOC

eat, Tplyw

economically, ye oikovouia, oKOVoUIKG
edge, akpo, kdgm, xelhoc, axyr, avgun
effect, anoteAeoua, ouvéneia, Emppor
effectively, anotelsopanka

efficient, anoteheopanxkos, anodoTkee, Kavie
afficiently, anoteheopamkd, anodotikd
effort, npoonaden

egg, afyo

egg saver, oUgTpa aopakeing afyvav
eggplant, pelitiava

elastic, ehoomkoc

electric, nAekTpKOS

electric drill, nhekTpwo Tpunaw / Spanavo
electrical, nhexTpoloyikie

electricity, nAsxTpuopoe

electrode, nhextpodio

electrolysis, nAexkTpoiuan

electrolyte, nAskTpokime

electrolytic, nAexTpolutikdc

electrolyze, nhektpohiw

electromagnet, nAExTpouay WG
electrometallurgy, nAzx TpopeTaldoupyia
electron, nAsxkTpdvio

electronegativity, nAexktpogpwnnkdmmTa
element, oTougeio

elevation, aviwan, Olwpa, LPoUETpO
elevator, avexuoTipac, acavoép
eliminate, anopaxpivio, anokhein, eEakzipu,
neplopifw

emerge, Eenpofaiiw, sppavilopal, avadiopal
emit, ExnEpmy

employ, ¥pNOWONOGD, Araoyod, Npoaiay-
Bavew, avaBETW Epyo

enable, nopéyw m SuvatommTa

enclose, nepwheiw, nepiPaii, eowkheln,
MEQUPPATOW

end, TEppa, akpn, TEAOG, TEAEILVL

end in, anoAryw, kataAnyw (o)

end cutters, sunpocBokonmg

enemy, £xBpoc

energy, Evépyeia

engine, urjyavr

engine block, kupiwe owpapniok” KivnTpa
enjoy, anohapfavo

enlarge, auEdvw, enexteivio, SIEUpOVL
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Enormous, MEAMPIOC, TEPAoTION
enormously, napa moAd, TEpacna

enrich, epniouTiw

ensure, eEaoparilu, eyyumpal

enter, SIOEpYOUal

enterprise, cunopikr enuelpnon

entire, oAdkAnpoc, oAoc, OAOTYERNS
entirely, eviehng, eE ohokAnipou, ohoOYEPLC
entrance, cioodoc

environment, nepFaihoy

anzyma, Eviuio

equal, wobuvapd, wolual, ioog (mpoc)
equal to, avtablog, Kavac, o Béom

equip, epodlalw

equipment, epodin, spodlaopde, efonhoybe
erosion, Suafpuwan

erupt, Expryvuug

escape, ylutuve, Eegelyw, Sogelyw
essential, famkog, cumipdne, anapaimroe,
avaykaloc

establish, Snuoupyi, oynpariw, kodepive,
eyratdpin

establishment, eykaractacn, Bpuom

ester, coTépac

evaporation, eEdtuon

evaporative, pe eEanuon, eEanulduevoc
even, opolbLopRos, opalog

even though, axopa kal av, mapéhoe mou
evenly, opolopoppa

evenness, opoouopgio

evergreen, asidaknc

evidence, paptupia, anddeln

evident, cppavric, pavepoc, Exdnioc

ewe, npofariva

examine, eEeTalw, aviyveln

excavate, avaokanTw, KAV avaokapEc/Ex-
OROPES, EXORAMTE

excellent, Bavpamoc, EEoyoc

exception, eEaipean

exceptional, cEaipeTikGe, onoubalod
eXcess, MmAsovaoua

excessive, unepPolkdc, mMAsovalwy
excrement(s), neplTTayua

exercise, £y, KAV YpRoT), ackw/-olual
exert, (eEjaoki

exhaust, ex8iwEn acpiwy, eEdTuon, eEavrim
exhaustion, 5avtinon

existence, UrnapEn, napouoia

expand, ENEKTEVL

expense, £Eodo, Sandwn

experiment, neipapa

experimental, nepapankos

expert, EWBIKAC, EPNEPOYVIDLHWY



exploration, £peuva, Siepelvnan, eEspeivn-
om, eEEtaan)

explore, eEepeuvi, (5i)epeuviv, eEeTalw
explosive, SKpnKTIKG, EXPTKTIKD UAR, EKONKTL-
KOG

expose, exBETW (1.). 0TO i)

express, Exppalw

extension, MPOEKTROT), EMEKTAAT, HMATTOAN
extensive, EKTEVIG, EKTETAUEVOS

extent, &xtaom, péyebog

axternal, EEWTEPKOG

extra, EMMAE0V, TIOPANAV

extract, anoona, eEdyw (petadl.), Pyalw
extractive, cEOKTIKOC

extractive metallurgy, 0 kAaSog mg perak-
Aoupyiac mou apopd TIC EEOKTIKES EpYAOiES
extraneous, EEvOC, QUXETOG

extremely, unepBolwa

F

fact, yEyovoHg

factor, nopdyovtag

fairly, apkeTa, mohd, Skaa, owoTd

fall, mégtw

fall apart, Bpuppatifopal, Xave ™ OUVEKTIKG-
mra (yia edagn)

fall in, epminTw [ avnKw OE

faney, yoloTo

far, pakpld

farm, aypog, ayposTa, KTHUG

farm products, aypoTika npoiovia

farmer, EKTPOPEQG, AYPOTNG, KMVOTPOPOS
farming, aypoxkaAMEQYELD, YEWOYIROG
farming operations, aypokolMEQYELES, aypo-
TKEG EQYROIEG

fashion, Tponoc, ubda

fasten, oTEpEWYW, MPOOBEVI, PTTYw, GRly-
¥, KoAAW, GEve

fat, Minoc,nayie

fault, priypa, eyxataxphuvnon

fault line, TEKTOVIKG priyRG, YPQUUN HETAMTW-
OEWG

feasible, eqiTdoc, NpayUaTOMOMGWOS, Suva-
TOC, EQAPLOMUOG

feature, XapaKMPIOTIKG (yVipLONa)

feed, Tpepoual, fwoTpogr

fead on sth, TpEPOUOL PE KT

feed supplements, CUUMATNPWIATIKA OTOLYEID
Satpogns

feeding, (3a)Tpogn, Taioua, Poaxr

feel (-felt-felt), moBavopm

be felt, yivouai aioénrog

ferric oxide, ofeifo Tou odnpou
ferromagnetic, oinpouoywnTKog

ferrum, oidnpocg (i)

fertile, yovipoc, EOPODOS

fertilize, Mnaiva (E5apoc)

fertilizer, Aimaoua

fiber | fibre, va

fiber / fibre glass, paynep yrhag (eibog mha-
aTiKod yuahou)

ficus, pikog

field, aypoc, ywpagm, nedio, Topsag

fight, (xata)nolepw, payopa

figure, unchoyilw

file, Aipa

filing, pivioua, Mpapiopa, Asiaveon Pe Mo
fill, ouprAnpave, yepitw

fill in, mAnpdd, yepllw, ougumAnpuwvis

filler (metal), péTalko Mou ¥PNOWONOETO
OV QUYKOMNTIKS UMKG OTLG ouykokhr-
oElg, KoAAnan”

film, pepPpavn, AEMTO OTpWHE

filter, SmBw, pATpApW, plkTpo

final, TElKGS

financial, owovouikdg

financially, owovopKoe

find out, Bpioxw, avaxaAunTw

finding, elprua

fine, AenToc, Kakoie, MEppnUOC
fine-grained, AEMTOKOKKOG

finely, herTd, Yahd

fire, pwna, nup

fired brick, nupdToufho

firm, oTaBeponou, opTes, oTabepdc, STmpia
firmly, otaBepd

fix, oTEQEWVL

flame, phdya

flat, eninedo (oug.), eninsdoc, afabrc, opakog
flat-nose pliers, nhaTuTtoipmbo

flat-tip screwdriver, kowd ratoapid pe ne-
mhaTuOpEVo AKpo, kaToafibl EYKoTmE, Ko-
YMoOTROgO

float, emnhéw

flotation, enimAzuon

flow, pEw, por, KUuhw

flower, houkoudl, avBog

flower bed, nopTép

fluid, peuoTas, vypd

fluoride, pBopolyog

flux, oulAinaoya, peEUcTT Kal EUTNIKTOS UAN
fly, poya

foil, éhamua (peTakhou)

foliage, QOiAwpa

following, enopevoc, akdhoubocg, £ing
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food, Tpogr

forage, Tpopr Jwwy, Bodxr, vour

force, SUvaun, woyic, eEavayrdln, popTodpw
{urpcawr KAL)

force (into), kareuBlvio | médw e Bia (uéoa o)
forge welding, oxkAnpr ouwyaAAnom Le opu-
pnAdmor, NAEKTpOOUYKOAANON 08 Kauvo al-
Bnpoupyol

forging, opupniaman, yahkeuon

forging tongs, Aafifa kauveut, Towniba
KOUIVEUTRRiou

fork, mpotva

form, popgr, oua, sifoe, Tinoe, oynuatifu
formal, Tunikéc, enionuoc

formation, oynpanouas

forming machine/rall, pryydvnua kukhsnc
Kapyme (QUAKWY pETaAAOU), KOAMVEpOC Kap-
ymeg, unxav KudlvBpuwanc

formula, ouvtayr, TOMoG, Gpoc

forwards, Mpoc Ta EUnpoc

fossil, amoMBuya

fossil fuel, pumxd kadmpo, kKabdowwog OAn
npoepyopevn and anokbouata

foundation, BepéAio

founding, kahoUrmwua YOmUoMOVELDT PE-
TaAAwWY

foundry, ¥UThipLo, XWVEUTMO

frame, oxedetoc, nialmo, kopvila
framework, okeletdc, niaioo, Sopr

free, aneAsuBepivie, anodeauelu, EAEUREDOC
frequency, ouxvoTTa

frost, mayeTog, maywvia

frost-free, xwpic PgocmayeTod

froth, appdg

fruit, ppolto, ppolTa

fuel, kaumua, kadopn OAn

fullness; mAnpdmTa

tunction, Asitoupyia, AerToupyIKOTITA
fungicide, pusnToKTOVD

fungus (pl. fungi), piknTac

furnace, KQuIVoC, £0TIA, polpvoc

furrow, auldx

furthermore, cmnAfov, eniome, eEaihou
fuse, hmviw, ouyywveDu /~opal, TAKW, KoAlD
&ia mEewg

fuse {into), ouyywveldw / -opal, (ouykohho
o mMEews, Miv (oE)

G
gallery, yakapia, otod

gangue, yaubels npoopieic, neplBinua pe-
TARAEDPATOS, METPWLA TTOU TIERIEYEL METAA-
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Agupa, nETpwyA ENagg

garden, (Aayavoknnog

market garden, nepiBodl / ko yia kaAAigp-
YEID EUMOPENTNGY OTTORT) TEUTIKEV
gardening, knMEUTIKOC

gardening plant, puto knou

garlic, okopdo

gas, QEpio

gas welding, oxAnpn ouykohinon pe ™ xen-
O KapIvVETOU

gaseous, aspundnc, aEploUyoc

gasoline | gasolene, feviivn

gasoline engine, Revivokim pryavh
gauge, LETPO, PETPNTAS, GPYAVO PETONONG
Geiger counter, uTpn g Mrdrykep (via mv
aviyvewon g palievépyeng)

gelatin, [ehativ

generation, yevia

genetic, YEVETIKOG

genetic engineering, YEVETIKE prjxavikr
genuine, ywjooc, OwoToe

genus, yovibio

geochemical, yEwynpxas

geochemist, o yewymuKoe

geochemistry, yewynueia

geological, yewhoyog

geologist, yewhoyog

geology, yewhoyia

geomagnetism, yewpaywmTopos
geophysical, yewpuokis

geophysics, yewpuowr)

germanium, yEppavio

girder, oKeAETOC (YEQUpAC KAL), atodhvo
GoKdp .

give , Slbw

give off, avadidw, anodidw, ehevdspive
glacier, mayeTwwvac

glass, yuahi

glassy, oTAMVOS, YuahoTepag

goal, oxondc, emdinEn

goat, katoika, yida

gold, ypuobs, ypucdap.

grain, SnunTplakd, késkog, KoukooTaol, Yrypa
gram, ypauuapio

gram atom, ypaupoaTopo

grand, ueyahonpenmg, peyahos, £Eoxog
granite, ypavitig

grape, otagoi

grapevine, kAnua

grass, ¥Adn, xopTapl

grass walk, SudSpopoc/uovondn pe yhon
gravel, oMk

gravimeter, foplueTpo, BaputdpeTpo



gravitational, eAkTKGg, ™G Paplmiag
gravitational pull, £AEn, BapinTa

gravity, nayxdopa £AEn, fapiTnTa
greenhouse, BEpuoKTmO

grind, aheBuw

grinder, pnydvnua Tpoxiopatog-Asiavang-
oTiABwonS, akovioTpl, ouupBoTpoxds-Aew-
VTG, ABaVTIKGG TPOXOG

grinding, akoviopa

gripping, AaBr, yavT{wua, mMAowo ye yaviLo
groove, natolpa, papawaon, aukaKid
groover, epyaielo yia m Sapbppworn Bnha-
omKwy ouvBEosuy / maTtodpwy Meons Kal
KAEICINATOC PPV Kol avaBinhwoewy (I8
puiha peTahhou)

ground, £5apog

grow, avanTioooual, KaAMEDYW, PEVARLVE
growth, avanTugn

guide, (xaB)odnyw, KaTEuBUVE

gummy, KoAAENGg

gun, motoh (Ainavang), navimpag

hacksaw/metal saw, minponpiovo

haematite (Fe,0,), aparime

hairlike, (AenTéc) cav Tpixa

ham, yAoutde

hammer, CQUPOKOTIW, CRUPNMITL, Cpup
hand, yEg

hand drill, xeipodpanava, Xeponpiovo

hand groover, Sopoppwikd epyaheio Bnla-
OTIKGY OUVBEDEWY, EpYaMEio KEIp0S Yo ™Y
nigan/kAeimpo papov kol avadnMALozwy 0s
pukka petaidou, epyakeio yia maTolpeg
hand-held, nou kpatiéTal / oUYKpATETaL HE
TO XEM

hand-operated, yaipoxivrTog

hand picking, (MpooekTkd) palepa pe To XEPL
hand-pushed, xewporiviitog, nou npowdeita /
OTPEYVETEL PE TO YEM

hand tool, epyakeio yepde

handful, podyTa

handle, (xspojhafn. xepoih

hanger, khiboc kapnogopiog, moba

hard, oxAnpoc

harden, oxAnpaivi

hardening, oTaBeponoinom, akAnpuvan
hardness, okAnpdmTa, otepedmTa, Babuosg
avToyhc, OTEpECToinm

harmful, Bhafepoc

harness, Sapalw, Seousin (nhiakn evepyela
KAL), TBacEDw

harvest, oodewd, cuykoudn, Tplyog, Bepi-

o Tl

harvester, prydvnua oulhoync / ouykomdng
harvesting machine, jmyavnua oulkoync/ou-
yropGne, BEPIOTIN pnyavr

haul, kW, pUpoUAKm

haulage, peTapopd (Bapéuv MpolovTwub-
KV KUpILE JE QopTnya auToklvTa fi PE pa-
VTEG LETAPOPAG)

hay, cavog, Gyupo/-a

hazardous, emxiviuvos

headframe, BopoUhko KOPUPHG

health, uyeia

healthy, Uy

heat, Beppdmra, Leom, Beppaivi

heater, BeppacTpa

heating, B&ppavan

heating system, otomnupa B&puavong
heavily, Bapia, acuwifuota

heavy, Bapug

heavy-wheeled tractor, TpoxTép Papéws TO-
nou

heel (of a hand), Bacn nakapng (npog Tov
Kapmd Tou yepol)

height, iyog

help, BorBea

helpful, ypriowoc, Bornmxog

hemming, oTpavilaploua, avadinAwon akpwy
herbicide, {favioktévo

high, uynAog

hint, vUEn, umaviypoeg

hill, Adgog

hilly, Aopadng

hoisting, avupwTkig, aviuwan, avefaaua
hold, {katajkpati

hold on to, kpatw, Npookokhipal (o)
holding, {ouy)xpamon, Kpamua

hole, orm, TpUmna

hollow, Kolhog, KOUPLOG, KEVOG
homogeneously, cuooyevig

hoof (pl. hooves), omhn Jwou

horizon, opifwy, oTpmpa (YEWA.)
horizontal, opilévnog

horizontally, opllovriwg

hose, elxaUnToc USPOGWANVAS, HAVIKG, Ad-
oTO (NOTiopaToS), EADOTKOG Ghrvag
hot, {goTog

hot tub, Bepuaivopevn maiva

house, oTeyalw, omin, KaTMKia

household, owiaxic, TG OKiag

human, avipumyoc

human being, avBpumvo ov

human resources, avBpwmves MYECMGpOL
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humidity, uypacdia (aTpospaipac)

humus, xo0pog, paupoywya

husk, anoghow, Eephoudil

hutch, khoufi (yia kouveha k.Am.)
hydraulic, uSpauhikoe, ou AetToupyel Je m
BLOKETEUOT VEPOU

hydraulic conductivity, uSpaulsn ayuwyio-
mra

hydrogen, udpoyvo

hydrometallurgy, uSpopetarlhougyia, enekep-
yacia perdidou Sa rypac ofol
hydrometer, MUKVOUETPO, QPAIGUETPO
hydroxide, udpoteidio

hymenoptera (sing. -us), suevontepa

idea, 1520

'“"'.““" NUPYEVTIC, EKPNEIYEVIS, Haypato-
YEVTIG

illustrate, onzkovile

immense, NEAGMOC, TEPAOTIOD

immensely, TEpaoTia

impact, npocxpouan, avtikTunog, emppor
impact wrench, enovagopnitpeve epya-
AeiofipumaviBpanavo Bidoparoc
implement, civepyo/epyahelo (Mapehkbuevo)
imply, uniovow, unodndvi

improve, BeATiivi, KOAUTEREW”
improvement, BeATiwor

impure, axafapTog |

impurity, axaBapoia

impurities, EEveg npoopiEeis (yewh.)
inadequate, avenagsnc

inch, ivroa (1/12 noSiod=2,54 ex. Tou p.)
incline, kAivid, YEpvi

include (oupnepihapBavi, MeprAein
income, £0oda, swwobnua

increase, aufdve [ -opai, alEnom

indicate, Seiyvw, (Uno)dnAivi, unodeEvin
individual, Eexwpiotic, évac-£vag, Blapope-
TIKOS, QTOIKOS, HEHOVWHEVDS

indoors, 08 EQWTEPIKG YUpo, HECT
industrial, fioynyavikoo

industry, Blopnyavia

infect, yohlviw, peTadidu vooo

infection, pdAuvon, petadoon vooou
infectious, pohuspatkoc, Aoywdne

infest, Aupalvopa, paaTife

infiltration capacity, Snfnmsr wavomTa
influence, ermpedln

inform, minpogop

ingot, paB&og (ypuool, K.AM.)
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initial, apywac

injury, BAdBn, na, Tpaupanauog

inner, E0WTEpIKOC

inorganic, avipyavoc

insect, &vropo

insect-fed, nou Tpéperal e EvTopa, EVTOpD-
payog

insecticide, evropoktovo

insoluble, addlurtoc

inspect, eEetalw oyohaomikg

install, eyxabioTw

installation, sykardoracn

instalment, &darn

instrument, epyakeio, dpyavo

insulation, pédwvison

intensity, £vtaon

intensive, evranKoc

interact, alAnhemdpa

intermingle, avaprywiw, / -opal

internal, cowTepikos

interval, Suidomnua (ypovikd), Sakewpa, and-
aTaom

at intervals, katd Saomiuara

invest, eneviie

involve, (ouy)nephapBavae

be involved, £yw oyéon, Aaufdve yipa

be involved in, aoyododum pe, spdéxoua (o)
ion, 1wOw

iron, gidnpog

iron pyrite (FeSz), mdnponupime, Belolyoe
aibnpog

irregular, axavoviotoc, avapaioe, dppubuoc
irrigation, ap&euon

issue, ekpew, Pyaivw, EEobog, £xBoan, éxpa-
on, Bépa

item, npayua, eibog

J

jack, ypihhog

jackhammer, ogupl via onacpo pnetoy /
ORANDOY KOITAGUATWY KA.

lewelery, kooprpata

job, Soukeld, Epyo, epyacia

join, ouvBéw, Evivw, opiyw, oUVaNTW
joining, &vwon

joint, olnvEeon, dvwor, appog
judgement, kpion, yviun

Juice, xuuog

jumbo, peyahn umxavokiviym pnxav yio
eE0puln Padous, xpuowplyos BaBoug



K

keep, puAdTTw, Satnpw, KpaTw

keep a close eye on, PpovTilw ouvexEs /
adudrona

keep track of all cash, (G mpd apyEio TOU
ouvohikol peuaTol XprpaTog

kentia, kévna (BoT.)

kernel, nuprvag, KoukoUTol

killer, Sohogpivod

kilometre/kilometer, AMOPETRO

kind, &ifiog

knoll, hogioroc, Bouvaharl

knowledge, yvior

&

label, TikETa, TOMOBET® / KOAD ETIKETO
labo{u)r, konog, poxBog, epyadia
laboratory, epyaompio (EMOTHOVIKG)

lack, oTepodpay, EAAEWM

land, yn, édagog, Enpa

landscape, Tonio

landslide, yewhoywr katohicBnon

larva (pl. larvae), kauma eviopou, NpoVIUEgT
last, Siapkid, KPATE, MPONYOUHEVOG, TENEU-
Taloc

last out, Swpkw, kpatw (YIa xpovo)

last but not least, TeAeuTaio ahha efioou on-
pavTIKS

lateral, nAeupde, mhdyiog

lava, Mifa

lawn, yhootammrag, xhon, nefoiha

lay (- laid - laid), TonoBeta, Palw, oTpLVE
lay (eggs), yevvi (auya)

layer, koo wotokiag, oTpapa (YEwA.)

layer cage, khoui yia koTEC woTokiag (Satm-
polpeves ot KhwfooTolgied)

leach, Swiilw, pikTpapw (Uypd)

leaching, SuOAoT), PATRAPLONA, 1) LETA KaBk-
[Roews Suihuo

lead, pohupdos

lead (- led - led), odnyw, katakfyw

leader, ny£mc, apnyos, Kipwg BAoaTog
leader branch, To kevTprd YnhoTepo khadl
mou eival 7 MPOEKTAON ToU Koppol

leaf (pl. leaves), pUALD

leathopper, axpiba

leaty, puAhadng

learn, paBalviy

leather, 5&ppa, NeTol

leek, mpacoo

leg, oxéhog, nobi

legumes, dompa

length, prikog

lengthen, poaxpaivis, EMRKOVLY

lentil, paxn

lettuce, papouil

level, eninedo, eninedog (emgpavew), aTadum,
LooMESENVL :
liability, opedr, oivoho (DIKOVOUKEY) UMO-
¥pewoewV, (ouviBwe oTov MAnE.) nabnTmko
lie (- lay - lain), kEipa, Bplokopal

life, Ju

Iift, uiovis, oTKEvD

lifting, aviapwon, avéfaoua, orjKuwpa

light, ehappug, AenTog, oy Bapls, pug
light-brown, avowtd Kapé (ypupa)

limb, (xovipdc) khivogkhabog (Bevtpou),
axpo (owparog)

lime, aoféomg

limestone, aofeotdlBog, METRWWA

limit, nepuopifw, oplo

limonite (Fez0: = H20), Aepwvimg

line, yoauur, ocipd, enevBiw, EMOTEEVE
linkage, ouvaeom

liparis / lymandria monachus, Anapic (Evro-
po nou npooBaiher Saom)

liquid, uypd, peuaTd (oua.), Uypog, PEUOTOS
liquidity, peuoToTnTa

list, Bafw oF / Praxve KaTahoyo, KATAAOYOQ
live, (w

livestock, {wa, fwvTtavd, konabl

living, fuwvTavog

living expenses, £Zoda Saplwong

loam, nayl yopa, miog

loam soil, e £Bagog

loamy, mmAadng

locate, cykaBloTw, 1Eplw

be located, supioxopal, Kejual

lock, kheibapla, kAEIBwHO, KAEGEVE
lock-grip pliers, Mévoa yio OuyKpAaTHaN Gw-
Afveov | KoppaTiwy kAL, "oxiha’, ypinog, ap-
naym

longevity, pakpolwia

loose, agrjvw ehevBepo, yahapdvo, Yaha-
poe, MToG, EAaPROS

loosening, ¥ahbpwon, Eshaokapiopa

lose, yav

loss, anhela, Yoo

low, younhos

low capacity, pxprig kAipakag, HIKPNG xwer-
TwoMTag, pKprg SuvaTomTag /IKavoTn Tag
low-carbon, e ¥aunAf MEpIEKTKOTTA (0E)
avepaxa
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lowland, nedum nepoym
lump, oBohog, koppdm, paia
lusterlustre, axtivofolia, onAnvaTnTa, Aduin

machine, pryavr, pnxavwnpa, kartepyalopal
L& epyahewoumyavr

machinery, unyawnuara, umxavig

magma, pdypa, mevopeuotn Sdnupog Ghn
anod Ta £yKata me yno

magnesium, payvnmo

magnetic, payvnmsog

magnetic field, paywmtxd nedic

magnetic oxide (Fealu), poywmtimg
magnetism, paywnnopog

magnetite (FeaOd), uaywmrime

magnify, peyeBivm

magnitude, p£yedoc, ExTaon

magnometer, LayWnTORETPO (Opyavo pETpn-
ang TG paywnTkis anokhong)

mailable, TayuSpoprioyos, mou pnogel va Ta-
udpounBel

main, klploc, facikde

mainly, Kuplwe, MpwTioTwe

maintain, ouvnpo, Slampm

maintenance, HlaTTpnaT, ouVTIRENoM

major, KUpioc, MpWTEMYY, OTLaYTIKOTEROG,
HEYQAUTEDOG

major purpose, KUDIOS CROMOC

majority, mewoviTTa

make up, oynuatiiw, napdyw, KaTaoKewdlw
making, kataoxeur], £pyo, pTidEo
malleable, eAatdc, elnkaotog, opuoniaTma-

Hog

mallet, pohoxd ogupl (Edlvo f mhaomikg)
Malta‘undulant fever, yshitaioc nupeTac, pe-
Mrokokkioon, Bpoukéddwon

management, Siolknom, dwaysipion
managerial skills, Siaxeiomnxéc [ SoknTkee
KOV TES

mandarine, pavtapivi

manganese, Jayyavio

man-made, KOTAOKELATUEVOS and avBpwrmva
XEpa

manometer, JavopsTpo

manufacture, mapdyw, kataokeualuw
manufacturer, kataoxeuaome, founyavos
manure, KOnpog

marble, papuapo

market, cpnopelopal, ayopd

market garden, nepBolkrino: oToy onoio
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KOAMERYOUVTO EPTIOPEGMLI OTIWDOKTTEUTIKG
market price, Tiur ayopac, ayopaia Ty, Toé-
¥OUGa TIPn EPNopElNaToC

marketing, paprevTivyk, TO GUVOAD EVEpYEL-
Wy yla Ty mpowenan Ty ayaboy and mv
NOpaywyr] OToV TEAMKG KOTavaAuwTT
marking, onpadepa, popkapopa, oupfoha f
apBpol avaypapseva oG CUCKELAHIES
EUMOPEULATIY

marrow, KoAoKLBaK!

marsh, £hoc

mass, pala, dykoc, mAnBoc

mass production, palixn napayuwyr

mass removal machines, unyavipara pad-
KfiG andomnaang

massive, palikde, opadikoe

matter, Uk, uhkd, ougia, Zfmpa, Sua

ne matter what, doyera / aveldomra and
mature, wpuoc

meadow, APad

mean, Evvow

means, UEao, Tponoes

by means of, ycow (Tou / me), pe m Ponbeia
measure, JETpw, unohoyilw, HETRO
measurement, ETpnan, YETpNUA
measuring instrument, dpyavo petpnong
meat, Kpaac

mechanical, unyavikée, e unyavikng
mechanize, pryavonom

Mediterranean, Meooyeaxkoc, e Meooyeiou
medium, jeoaioe, ptoo

meet sth, avTanokpivopo og, KOAIMT, K-
VOTTOIL

melt (-melted-melted/'molten), Mwvw, Trw
melting point, anpeio menc

member, JEADC

membrane, Leufpdwn

mantion, avapespo

mercury, UBpapyupog

metal, yETakho

matal worker, peTalhorkarackevaomc
metallic, peradhkdc

metallurgical, peTaihoupyxie

metallurgy, peTalhoupyia

metalworking, peTolokaTaokewdc, peTak-
AoupyIkES epyaoieg

meatamorphic, JETAPODPUIOIYVEVTIC
metamorphose, LETAUOgPWYE ~opal
method, ptBodoc

micrometer, kpoPETPO

migration, (UsTa)kivion, LETATAMOT, PETAVA-
CTELDT

mild, imog



milk, yaia, appéyw

milking, Goueyua

mind, puahd, nvelua, Vvoug, yvwpm

change one's mind, cAAGSw yvipun, LETAVIEVW
mine, eEoploow, Pyalw peTakha, opuyelo,
pETaAAELD, pETAAMWPUYEiD

miner, LETAAADDUYOE, avBpakwplyog
mineral, pETAAIKAOS, OPUKTOEC, OPUKTE, PETAA-
REUPD, aVOpYavoS

mineral-bearing, o sunspE WY | PEHUV OPUKTA
minerals, avopyava ahata, pETalKd oToyERD
minimal, EAaY10TOG

minimum, eAdyI0TO

mining, pETaAAEUTIKT ExpeTAAAEWOT, EEOPU-
En petahAwy, peTaAAeuan, BilavolEn petah-
Aeiou

minor, prpde, ampavTog, enovousdng, deu-
TEPEUWV

minus, rAny, peiov

minute, LKQOTKOTIKGS

mist, (Uypda) ayAug, ehappd opixhn

mite, {wigo

mix (with), ovap(e)jrvio/avaxateiw (He)
mixture, pi)iyua, avap(eEn

mm (millimetre), xvooTdusTpo

mobile, kvTHC, EUKOAOKIVIITOE

modern, CUyypovoc

moist, Uypdc, voTEROS

moisture, Uypaocia

moisture-holding capacity, kavoTa ou-
YKpaTToTG ™G Uypadiag

meld, pouyia

mole, poh

molecular, poplaxis

molecule, popo

monkey wrench, cwhnvoxdBoupag

mood, &abean

moth, AemBonTEpo

motion, kivrarn

motor, unyavi, KvnTpag, poTep
motor-driven, pryavoxiviTog

mould, paupdyipa, PrTea, kahedm, mpdTung
mount, epappdlw, ToncBetw, ompllw, om-
v, MAQLEUVE, TMROoapTR, Nposappodu
mountainous, 0pEVOG

move, Kivia [ -o0pa

move away, anopakpiv

movement, (UeTa)kivram

mow, koupedn (ypaoidy)

mowing, BEpIOTIXKOG (yia XOPTAR!)

multiply, nolhanhamal / -opa

musical, poudikog

narrow, OTEVOS

natural, puokde

naturally, pugxa

nature, puom, £idog, yapakmpag

nearly, ayedov

neck, Aayoc

need, avaykn

needless, dypnoToc, QXpEiaaTos, MEQITTOG
negative, apvnTIKOS

net, kaBopog, vETog

net worth, kaBapd kepdog

network, SkTuo

neutron, VETROVIO

nevertheless, navtwe, nap' Gha auTd, WOTOSO
nickel, ViKEAo

non metallic, un petakhkog, apetahha oTol-
¥ela

nonmetal, apétaiho

non-matal, pn peTalAKGS

noxious, emBhafnic, emifpog

nozzle, akpoPplolo, PINEK

nucleus, muprjvag

numerically, apiBunTKEC

nut, nagwadl, nepwoyho

nutrient, BpenTikn ouoia / oToWED [ QUOTOTIKG
nutrified bark, umoAelpara hood pe Bpe-
MTKEC OUGIES

nutritious, BpenmKig

nymph, vipgn, ypucahhida

0

oat, Bpdjn

object, avnikelpevo, eifog

objectionable, fucdapeotog, anopabexTos,
EVOYANTIKOS

observation, nopampnon

obtain, Aappavw, eEacpalif, anokTw, Mpo-
unBedopa, sEeupiokn, Naipvie

occasional, nepioTomaxds, OToPaBKOS
occasionally, neploTamard, TUXala, oUpnTw-
HaTIKG, KAToU-KANoY, NOTE-TOTE

eccupation, anaoyohnam

occupy, katahapfaveoupminpdav (Xopo /
Béan k.Amn.), anagyohn

occur, cupBaiva, AapBave xbpa, TPOKUNTW
oceanography, wxeavoypapia

offset screwdriver, otpafokataodfdo, TeBha-
ouévolayKuveTOumonompévo katoafiil
(M KupTa dxpa)
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offspring, andyovoo

OH- ion, wv uBpofukiou f uBpofefiou

oil, neTpéaio, Ealo, Aasi

oiler, Aadwmpt, “Aadko”

okra, pndua

olea (pl. oleae) eha

olive, eAid (kapndc)

olive-tree, eMd (Bevipo)

onion, Kpeppos

open, avolyw, avoKTo

open hearth process, £8odoc avowmc
£0TIOG

open piticut mining, experahheuon empaver-
QKDY HETAMAEIWY

open-ended wrench, kheidi otadepol avoly-
HATOG, YEpUaviko kAedi, khedl e Suo ordua
opening, dvolyua

operate, AziToupyw, yelpllopal

operation, £nuyeipnon, EkUETAAAELOT/AEL
Toupyia eniyeipnong, epyacia, AstToupyia
operator, yEPLOTTG

opinion, yvapn

opportunity, eusalpia

optimal, dpiotoc

optimist, aimdSokoc

orchid, opxi&éa

order, oeipd, Siatakn

in good working order, o= kal kardoTtaon /
Azitoupyia

ore, PETAMEUNA, OPUKTO JETAANDY

ore dressing, EUMAOUTIONGS TOU JETAAAEGRQ-
TOC

ore minerals, 0puKTA pETaAAEDPATE
organic, opyavikoe

organic matter, opyawvikr ougia / Ohn
organism, opyaviopds (Puok.)

origin, mpoéheuon, Kataywyr

original, apydc, npwrtoyewic

originally, apyixd

ornamental, SukoounTikoe

cutdoor, unaiBploc

outer, EEWTEDIKGE

outer pipe, eEwTepikd ayysio

outgo, £Eodo, Samawn

oval, woeldng

overburden, £3agog uneprallpews, dyovec
anobéoelg, yapara, popTog Aatopeiou / opu-
yelow, ynala

overhead, unepuupevog, YEvKOS (Epm.)
overhead cosls, ndyia / yevikd éEoda emygi-
pnong

oversimplified, uncpaniouaTeupevos
overwinter, fuayepalw, Eexepwnale
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oxidation, oEgifiwaon

oxide, ofeidio

oxidize, ofe1duvw, oEeidavopa
oxyacetylene welding, oEuyovokdhhno,
oxhnpr ouykoMnon pe ofuyovol aceTulivn
oxydizing agent, ofeiBunko péoo

oxygen, oEuyive

=]

pack, naxéto, ouokewdlw, oToBalw

pair, {elyoc

pale, EemAupevog (yia xpwpa), nak
paleontology, nahawovrohoyia

pan, Soyeio, Aexdvn, okden (yia To atpdyy-
Opa HETAAADPOPOU NMpbOYwWang)

pane, Tiau/uakonivakag napadupou

parent rock, (Mpwtjapyké néTpwya

parlour system, olotnua alfoucwy apusyua-
TG

part, Tymua, pEpoc

partial, pepikég, 0 KaTA éva pépog

partially, pepikig

particle, popio, owpatidio, Yrypa (petaiiou)
particular, cuykespipévog, ldwoc, iSitepog
passage, Slodog, népaopa

pasta, [upapixd

pasture, fookotdom, ApBas

pasture grasses, yoptovour, fookn

potato, matara

path, SitEpbog, nopela, povorndn
patronage, TAkTIKN NEAOTEID EMYEPNOEWY,
CKOVOUIET, unogmplEn, OUPPETOYT

pattern, &eiypa, npdéTuno

paving, MBGOTpWTO

pay, MAngavw, eEopAD, MAnpwr

payment, nAnpawyr, eEo@Anon

peanut, apamko puoTik

pear, @Al

peat, Tupgn (eidog ehappou yapatog)
pebble, yahlx, BoToako

penetrate, Sanspvw

penetration, &idTpnon, Tponmua, Slanepard-
mra, Seioduon

per cent, £ni TOIC £KaTO

percentage, nocooTiaia avaioyia

perennial, mMoAUETES (QuUTA), Qudwiog, pdapog
perform, exTeh, Mpaypatonows, AeToupy,
EMTEAD

performance, andBoon, enidoon



perimetric, MEQUETRKOG

period, neplofog, ypovikd ddomya
peripheral, NEPYETPIKOG, NEPIPEPKOS, TIEPL-
PEPEIAKOE

permanent, powvipog, oTaBEQOS
permanently, povipa, Slapkig, oTadepa
permeability, Saneparémma

personal, NPooWMKOS

personnel, Npoowmkd, EpYALOPEVOL

pest, empBAapég eviouo

pesticide, eviopoxtove

petroleum, METpEAIO

phenomenon (pl. phenomena), awopevo
phosphate, puogopikd ahag
photoelectric, puTonAekTpKES
photoelectric effect, puTONAZKTPKO Pave-
HEVO

photon, puTivo

photosynthesis, putooiviean

phylloxera (vine loose), pulhofrpa
{phylloxera vastatrix npogBalher Toug apne-
Mivec)

physical, pUoKOS, UMKOS

physics, puowkr (EMOT.)

pick up, ouhhEyw, paledw (pe To Xépt)
picker, SUALEKTNS (Kupig wg B ouvBETIKG)
pig, youpouwi, xoipog

pig iron, akatépyaoTog/apyos oidnpog
pint, nivia (povada pETENonG UypaV i pe
568 yp.), 1/8 yahowiol

pipe, owArivag, aywyos, ayyelo (gputoh.)
pipe adjustable wrench, puBuldpevo khedl
owhnvaoewy, nanayahog, cwinvokapoupag
pipeftube cutter, SwAnVoroNMS

pipeline, aywyog

piston, EpBoko, moTivi

pit, oxdppa, AMxkog, opuxeio

place, TonoBeola, Béom, ToNoBETW

placer, peTalhopipo (Rupiwg XPUTOPOPD)
MpdoKwha

placer mining, eE6puEn peTalAOPOPWY TPO-
Oy TWY

plain, nediada, kobagds, capng, aniog
plan, (npo)oxédio, oxedaypapua, mAavo
plant, qpuTtelw, PUTEH

planter, QUTEUTIKO Jnyavrua

planting, pUTepa, (ep)puTeuon

plastic, mAaoTkd, NAQOTIKGE y
plate, mhaxa, pouAko, Ehaoua, EHILIETDMUJW
ETIKAADTITWL

platform, mharpoppa, eE£dpa

platinum, Azuxdypucos, nhativa

play, nailw, nanvid

play area, ywpog napndol

pliers, nevoa

combination / universal pliers, névoa yEviKNS
Xonong

round-nose pliers, pUTOTOWMA0 LE OTROYYU-
Ad drpa, otpoyyuloToluméo

plough, opywvw, apoTpo, akeTol

plumbing pipe, ayyeio, aywyog 1010
plutonic / plutonian, MAOUTEAOE, MUBIVEVTIS
prieumatic, (rmou AsiToupyel) UE MEMETUEVD
agpa

point, onpelo

up to the point, uéxpi (Tou enueiou) mou, £wg
dTou

poke, yriapn

polichrosis botrana, sudnuic (npooBakher Ta
auneia)

polish, yuakifw, AouoTpapw

polisher, cTIABWTNG, OTIABWTIKI pnxavi
pond, Ay (Texvn)

poorly, Aiyo, EAGYI0TA, PTWYA

popular, Snuoguing, YWwoTdg

jpore, Mopos

porous, nopwang

portion, Turjua, pépog, pepida

position, B£am

positive, BETHOS

positively, BeTikd

possibility, mBavomra, Suvartdmra
possible, mBavic, Suvatde, UnopeTog

pot, yhaotpa, Soyeio

potash, notaooa

poultry, MOUAEMIKA

poultry rearing, ExTpor| Noukepwwy
pound, Mpookpols Pe Sovaun navw oe kAT,
Tpifuw, komavilw

pour, Yivw, pixvw (uypd)

powdery mildew, negovioMopog

power, S0var, 100, EVEPYELD, IKavo™Ta
power shovel, aTUOKivNTO QTUAPL MTUOPO-
POG EKOKGREDC

powerful, 1oyupos, Suvardg

practical, MPaKTIKOE

practicality, npaxTxdm™Ta

practice, npaxmkr, doknam, ouvige
practise, (££)aokolua

precipitation, kabilnon

precision, axpifeia, opBoTnTa
predetermined, npokaBoplouEVos
preferable, npoTunTEog

prehistoric, npoloTopKOG

preliminary, MpoKaTOPETIROG

premature, NoowWEos, TPLIOG

235



prepare, MPOSTOWALW

presence, napouoia

present, nopuww

presentation, napouvoiaon

preserve, SLOTTEW, CUVTT)RO

press, ME~Cw, opiyyw

pressure, nicor, Bapog, Taan (nA.)
prevent, cpmodiluw

prevention, npoAndm, npogidakn, npootacia
previously, MpomyOULEWIG

primary, (MpwTjapxKos

prime, KUPIOG, MPWTENY, BamKOg
principal, xoplocg, MpwTapxkds, paowos, ap-
AKOS, MPUTOS

principally, apyikd, famka

principle, apyr), kavovac, OToIXEID

priority, npoTEpmdTTA

privacy, ExoUma anopdvon, povagd, nouyia
procedure, Sladikagia, PEBOBOS, TEYVIKN
process, dndwaagia, mopeia, TEXvkN, pibo-
80g, KATERYQOIQ, ENEEEpYAlopm

process metallurgy, pBodog eEaywymic kal
enctepyamias [ kaTepyaoiag peTalMDY
produce, mapdyw

preducer, Mopaywyoe

product, npoiov

production, mopaywyr

productive, Napayuykos

productive area, HauSpIoua EYKOTAKPIUVL
OMG KalL AroBrfKELON S LETAAMEDUATOS
productivity, napaywywamra

profile, (5a)Topn, mAdaywa &ym, kaTatopm,
npopih

profit, képdog

profitability, anoSoTkomTa o¥eTHN PE TO
KEPGOC, WPEPGTTA, KEPSOT

profitable, emxepdng

profitably, Je képdog, ENKEPBLG

progress, npoodos, ebeMEn

progressive, NpooSEUTIKGS

promote, mpowd, Npodyw

prompt, Guecog

propagation, mollanhaoaopss, eEamwan
propane, Mpornavio

proper, katalAnhog

properly, opBa, owotd, KataAhnia
property, IHOTTA, YOPAKTNPWOTIKG, [BI0K -
gia, neplowoia

proportion, avahoyia

protect, npooTatemw

protection, npootaoia

protective, MpooTATEUTIKOS

protein, mpwteim
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proton, nputovio

prove, anodelyM-oual

provide, napeyw, Hibw, NpounBeln, NPooPER
provide sb with sth, nopEyw oE KAMOIOV KATL
prune, KAadelw, dapaoxnvo

pull, oUpw, TpaBm, £AEN

pull apart, anoywpilu, K&, oxilw, Koupa-
nadw

pull out into sth, TpafavEikw Kol pETATPEMW
Og KT

pullet, veapr k6Ta, KoTOMouAD, Nouhdba
pulley, tpoyahia, kKapouh

pulsation, nahuog

pulse, opuUyLOS

pulverize, KovVio(pTO)nolw

pump, avTAlg, QvTAD

pumpkin, KoAokiEa

punch, névTa, oniyEag, TpUTM AL

pupa, vuppn, ypuoahiba (evtopou)
purchase, ayopd

pure, kaBapog, aunTg

purify, kafapifw

purpose, orkonog

push, anpayvi

pyrometallurgy, nupopeTtaihoupyia, petah-
houpyia BeppEnc KATEPYASAS Mo oUVIOTO-
TOL Kupiwg and avipaxiko acBEono/aoBeoTim

Q

quality, nowdmTa

quantity, noodmra

quarry, Aatopsio

quarrying, Aatdyman

quartz, yahaljog

quench, ofifvw, dpoailw, YPuypaive

radioactive, paficvepyoc

radish, panavasl

railings, kayreha, kiykhiSuwpa

raise, KahMEpYW (QuTa), ExTpEpw (fwa), on-
Kivo, urov, EEodocfavodoc opuysiou
range, opada/ceiphlyrdpa opoioy avTiKepeé-
v, nedio, axtiva

rapid, payBaioc, Tayic

rapidly, Taxtwe

ratchet, kaoTina, paviiia, Tpoxoe avaoTohis
rate, avaioyia, nooootd, Badpida, ouvTeke-
oTmc, T, emBapuvon, pubpde, TayUmTa
ratio, avakoyia, Adyog, oxéon (peTall noowy



] MOooTH Twy)

rationalize, opyavive opBoloyikd (Emyeipn-
on KAL), QUTohoYGE

reach, pBavi, avépyopal (E)

react, avndpw

reaction, avTtiSpacom

readily, e0xoAa, Yoriyopa, GUECWS

reap, Bepilw

rear, EXTREPL

receive, AauBav, S£xopa

recognition, avayvipaon

record, KaTaypanw

records, apyeia

recover, =Eavyw, eEaopahifw, anoond, eo-
ploou

recovery, QnokaTagTao, enavopBuan
rectangular, cpBoyEvIog

recycle, avakukhavi, Eavaypnauonow, Go-
yelo avaxixAweng

recyeling, avaxikhoon

reddish, xorxvimos

reduce, neplopliu, EATTWVE, BEWOVL
reduce (from), anoon and (ueTakd.), peta-
Bakhis, HEWNL

reducing agent, avaywyiKd JEOD, QVayiyl-
KRG TIEEREY OV

reduction, eAdTTwar), peiwan, petapol (ue-
Tadl.), avaywyT

reference, avagopd

with reference to, oxetikd ye, Hoov apopd
refine, BeATiivie, pagwapw, kadapilw

refining, kaBapiopog, pagivamopa, EEEUYEvl-

OuoC PETAAAWY, Exkabaplom

regain, enavaxTw, favakepdifu
regard, Bewpw, vopilw

regenerator, avaBepuavTioas

regular, KOVOVIKOS, CUUHETPIKGS
regulator, pujomig, peyouhadopog
reinforce, £vioyg, TOVIVE

relatively, CyETIKG, OUYKRITIKG

release, anodeopeln, (anjeheuBepiviy
reliable, afiémorog

relocate, evionilw

remain, (Qrojuivid, MApaUEVD
remittent fever, UPEPOG TUPETOS
removal, QNoParpuUvoT), apaipeon
remove, Qnopakpuve, apapa, Fyatw, naip-
Vi, HETAKIVE, HETATOMILW

render, (ano)difw, eEMoTpEpw, KAMOTE
rent, evowaln

repeat, enavahapBavie

replace, avTixafoTe

report, avapEpw, SKBETW

represent, QyTINPOCWEND

representative, QyTINPOCWNEUTIKOS, avmnpd-
CHATTOG

reproduce, avanapdyi

reproduction, avanapaywyr

require, amaitd, {nTw, ypedlopal
requirement, anaitrion, avaykn

research, Epeuva, JEAET

resist, avBioTapal, aviExw

resistance, avTigTadn

resistant, avEEK KOG, OVTIOTEKOUEVOG
resistor, avnoTamE (MAEKTR.)

respiration, Suarvor

responsible, unedBuvog

restrain, ouykpat, nepopilw

result, anoTEAEoUa, KATAANEN, £3w we TEAOG
result from, anoppéw’ NEoKUNTW and
resulting, npokUmTTwy

retain, (KOTO)KPATE, OUYKPAT, SUATHW
retaining/automatic screwdriver, auTopaTo
katoaPid pe kaoTavia, katoaBibl pe autopa-
) maAvSpopnorn

reverse, Wryovopdg enavagopacEmatpo-
(fc, QVTIOTPOQOC, VTIBETOG

reverse shaft, aEovag avasTpogns
reversible, avaoTpEPOUEVDG

reward, avTapapr, aviapeiBo

rib, mAsups, raid

rice, pudL

ridged, {apuwyEvog

right, opBog, owoTog

right angle, opér) ywvia

ring, SakTiMog, KUKAOG

ring emitter, kukhixos EKTOEEUTTRAG
ring-wrench, nohuywvikd (kheioto) kheidl,
apEpKaVIKO KAEWSI, kA&l pe Suo SakTuhioug
ripe, nopaywvuwpévos, (mokd) @pgog

rise, upavey/ -opal, avepaivi

river, moTaude

river basin, hexkavn anoppong MoTapod
rivet, kappofeAdva, mpToivi, kapdi Aapapi-
vag, nhog

roasting, ppUEn, Ynowo peTahhelparog,
ommon, £gman, (Bajnippwan

rob, Anoteiw, Supnalu, anoaTEpw

rock, NETpa, Bpdyog, NETpwHA, Beaywdng
rock hard, oxAnpac oav Bpayos, NeTpaang
rock path, METRIVO pOVONATE

parent rock, (MW T)ACYIKG METOWUA
rocklike, cav/opoiwg pe Ta NETP@UATA
rocky, Bpay@dng

rod, papdog, poxhoc, Bepya

roll, pohog, KUAVEPOG KapumS, PNYavTKa Ku-
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KAKNG kapdme, Tuliyo / -opo, aniaved /-oual
room, Xwoog, dupdno

rool, pila

rootball, pifa pe pnaia yoparog

rope, oyovi

rotate, nepoTpép ~opal

rotating, neploTpepopevoc

round, oTpoYYURGS

round-nose pliers, putotoipmao Je oTpoyyu-
A daxpa, oTpoyyuloToipmdo

routine, poutiva, pnyavikn ko oTEPEGTUTT
EMavainym idlwy mpaypaToy

row, Ogipa

rubber, kaoutoolk, AMaoTiyo, EACOTIKGS
rubber-tired/tyred, ue eAaotk@/Aaonya ané
KAOUTOOUK

rule, kavovac, Kavoviopog

run, TpExW, Mevtive (Emyeipnon KAm.)

run off, adzialw, Sappor, anoppon

run off basin, Aexdvr anopporc

run through, Suoyifw eni Tpoyadnv, Sanepve
rupture, puyun

rust, oxuwpla, oroupld

rye, oikahn

S

safety, aopahein

salt, alac, aham

same, iBioc

sample, Seiyua, unoderypa

sampler, derypatohinmeg (epyakeio)
sampling tube, SckipaoTikée cwlfjvas

sand, aupoc

coarse sand, yovion duuog

sandstone, Jaupime, pappdhBos, appohiBoc
sandy, auuwang

satisfy, avonouw

saturate, SlaBpeyw, POUTKEDW

save, (£E|oovopd, pukiuw

savings, k&pdn, anobipara

saw, Mpaovt

sawdust, npovidi

scaffold branches, kipla nAzupxa khada
scalelike, Aemfwrdc

scheduling, mpoypappanouos, Mpdypauga
science, EMOTT

SCo0p, KOUTaAD PuBorOpowEROKONTIKOD - JE-
TQPOMKOU pnYaviuatoc, avtiia

scrap, Koppatarl, Boigaio

scrap steel, nolooidepa

scraper, anoEeoTpac, paokéta, EEopakuv-
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pag, Evotpa

scraping, anoEeon, kabaplopdc / agaipeon
MEMTTENV CpdTuy Le Elapo
screen/sunscreen, NMEPANETAoUa, OKEMAOTRO
(yia mpogTagia and Tov o)

screen planting, gpdyme and gutd

screw, Bida, koyhiag

screwdriver, katoafif

screwing, PiSwpa, Koyxhiuwom

screw-pitch gauge, onsipwpaTOUETPO, OTIEL-
POUETPO

screwtap, KoyMOTOPEOS, KoYAOTRUTIOVE,
OTMEPOTOROC EOWTERIKGN OTIEDWUATWV, KO-
Aaollo

scriber, yapaxmg

scribing, £yxapakn

seam, ouppapPr, Evwar), apuoe

search, (S)epeuve, aviyvedw, Payvi, Epeuva
SEason, £noy

season after season, emoyn v enoyy, kide
EMOYT

section, (Swa)Topr, TPfpa, TEpdayD

secure, eEaopahilw, acpaing

sedimentary, inpaTwang, nPoTWYETC
seed, onopoc, MUENVAC KPUOTAAMDOERS
seismograph, oswpoypdpoc

seismology, oeiopoloyia

select, Siahéyw, emiéyw

selective, emAsTKOS

self-propelled, autonpowBolpevos, auTokl-
VOUPEVOS

self-protecting, auTonpooTaTELGUEVOD
semiaquatic, nuwdpdfiog

samiconductor, nuiaywyoe

separate (from), apaipw, anoonw, (Ha)ywpl-
fw/ -pa, (E)xwpilu

separately, ywpioTd

separation, (Si1a)xwplopde, andonaon, pédo-
Goc anopdxpuvone

separator, SiaywpoTripag, pnydvnpa Sayuw-
pLopou

series, oeipd (215Ev)

serious, copapdc, aNUOVTIKGS

serve, (e£)urmpeTaw, Bonda,

serve for, yonmpeiw yia

service, utmpeoia

set (-set-set), BéTw, Palw, PpEpw, Kav

set a goal, Balw £va ordyo, £xW £va Okono
set at the disposal, 821w o &dbeon

set up, upioTapal, TiBspoL O

settle, kataxdBoum, eykabuoTa, kavovil,
pubipifw, TakTonouw

severe, \oyupdc, cofapog



sexual, ceEouakkbe

sexual portion, Gpyavo avanapaywyng
shade, orid

shaft, pp2ap, rmyadt

shaft mine, opuyeio/ueTalAeio pe KABETEC
ototg [ ppearta

shake, kouvis, oeiw, TWATW

shake to pieces, katedapilw, KATAOTPEPW
shaker, SovnTc, QVaTapaKmg

shale, apykoc ayoTeME0G

shallow, pryoc

shape, poper, oxfiua, Sive oynupa

share, pEpiB0, (oup)ueToyn

sharp, agnpog, ofig

shearing, koynpo PUAAWY HETAAAOU LE LE-
Taikoamdo

sheave, kopouht Tpoxahiog, paouko

sheep, npofaro/-a

sheet, puAAD, EAaopa

sheet metal, puhho/éhaopa petaihou, Aaya-
plva

shell, anogphowive, Eephoubifu, KEMKpOS,
OOTPaKD

shelter, katapino, otéyaon, oTeyalw, Npo-
PUAATTL

shiny, Aaunepoc, yualoTEpOg

shock, ddwvnan

shock wave, CEIOUIKO/KPOUOTIKD KUPGA
shoot, opBalpdc, pam (put.)

short, ouvTopog, KOVTGE

in short, ue Aiya Adyia, ev auvTouia
shoulder, wyoc

shrub, 8apvog, yapddevtpo

side, mheupa

side cutters, MAMOKGTTING, MAGYLOKOTTTIAT TEVOQ
siderite (FeCOx), mdnpimg

sign, onueio, £vdeldn, delypa

signs of water stress, ompuadia napapopp-
ane Aoyw akataAAnAOU MOTIGHATOS
significant, onuavnikog

silica, muping

silicates, MupimKa opUKTA

silicon, mupiTo, CLMKOVT

silicon oxide, ofsifo Tou muptriou
silkworm, psTakooKkmAnKag

sill, kaTmphl

silt, thoc, Aaomm

silver, ApYUPOG, QOTHL, PE AMOYPWOT) AOTHI-
olfapyupou

similar, (nap)opotog

simplify, amAonouw, arhousTeiw
simultaneous, TAUTOYPOVOES

single, uovoe, povabikdg, ankoc, povog, evag

sink, PuBiluw -opo

sinter, oupnikvwon, oivimEn

sintering, nepimErn, apxouvn TriEN

site, nepioyr, Ywpdp, Tonobeola

situated, keluevog, EuploRdusvog

be situated, kelual, supicKopal (T OPIUEVT
gean)

size, \Eyebog

skill, wavatnta, (empbeEdmra
skilled/skillful, éunepoc, emdeEiog
skillfully, em&eEia

slag, oxwpia

slate, oyioTdMBog

slave, oxhapog

slice, Tepdyo, diypa, pTa

slightly, chappac, Aiyo

slope, khive, malpvw erxhivr 82am, npaves,
pe Khion

slope mine, opuyeio/peTalhelo e kerhpeva
gpeata / oToEG

sloping, emkhiviig

slot, oyuoum

slot-head screw, fida/koyhiag L oyloun
oV KEQahn

slowly, apyd

smelting, mEn / Mwoyo pETAMEUNATOS,
eEaywyr) peTdhiou, Exkapiveuan

smooth, Aziog, pahakdg

snap, apnadw

snout, poucolda

soaker, KOTORpEY RO

soaker hose, nopwing owhrvag Sufpoyric
socket, peupatoddme, unodoyr, akpodé-
KTne, Kapudaxy, owhnvuTd khebi

socket spanner, cwAnvwTd KAEBI, akpodeTi-
KO kA£G

god, YOPTOPIIOUEVO YW, YW Mou NEQIE-
XEL pifeg

sodium, vaTpo

sodium hydroxide, ubpoEeifio vatplou

soft, pohakoe, EUNAQOTOG

soft-bodied, e palakd o@ua

soften, paharwve, amoAivi

soil, yiopa, £dapog

soil bulk-density, MUKV TO CTEPEWY OUOTT-
TIKY TOW ESGpOUS

soil moisture content, NEpIEKTKOTTA [ MOOG-
™o uypaciaq edapoud

soil moisture tension, Taon uypaoiag e5apoug
solder, kahal we ouykolhnTen ouoia, ulko
ouykahhnorne pETaRAWY

soldering, pohaxr ouykOAAnOT, KAOOITERC-
KGMAnon
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solid, oTeped/oupnayns OAn, oTeped(c)
solid reck, ouunayéc nétpwpa, Ppayog
solidity, oTepeonown / -oUpal, GTaBeportoud
soluble, Siahutde .

solution, S1ahupa, Sahuon, Mian, avTETH-
MLar

solvency, pepeyyUOTNG

solvent, Sahimme, Sahunkoc

sorghum, oopyov TO Kooy

source, Ty, Mpoekeuan

southeastern, vomioavatoAko

SOW, OTIEQVED

soya bean, 0da (o Kapnag)

space, fiaompa, Xpog

spacecraft, Soompaniow

spade, @TUAPL (OKQPTIKG)

specialist, 150C, EUMEPOYVLLWY

species (aueTafAnTo otov mAnd.), eifoc, yvé-
vodg (Bloh.)

specific, oplopévoc, eidkde, akppne
specimen, delypa

speed, TaYUMTO

spend, Eodelw

spindle, adpaym

spirit level, ahpad, oTabun puoalidac
splash, mroiidw

split (into), daonw, ywpllw, oxilo

spot, knAiba, oTiyua

spot spitter, onusiakde anofoléag vepol
spread, (a)oxopnifw / -ouom, aniavoual,
ENeKTEivopal, EEamhwom

spread out, eEanidvopol

spreading, Suaboomn, eEanhwon

spring, eAatpio, avolén

sprinkler, exTofeumpag

sprout, fhacTaive, EeneTdyopa

spur, pKpog BAACTOG PE KaPNoPapa Gpyava
square, TETPAYWYO, 0pBOYWVIOUEVOS
squaring shears, unyavikd Pakidi (modokivnto)
squeeze, (oujopiyyw, (ougimelw, {ouk
stabilization, oraBeponoinon, {uyooTabuuon
stable, otadhoc

stage, pdon, otadio

stain, Azrialw, Aexéc

stainless, avofeiSwToc, akniidutog

stake, ndcoahoc

stall, atopwr) B&an {wou, ywplopa otaukou,
aTalioe, MAYKoS (UNMalBplou PIKpomwAn )
standard, npdtuno, Sedopévo

standing, otaBepdc, apeTafinTtoc

standing water, oTAmUO vEPo

staphylinus (pl. -i), otapiivos

staple food, xliplo mpoldv (Tdmou)
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starch, duuio

state, KaTaoTaom

steam, aTpog

steel, arodh, yahuBac

steel brush, atoohofoupTon

steel rule, petalhwoe kavdvae yaparkag pe-
TPROEWY

steel-tipped, ye atodhva / and yahuBa axpa
[ PUTEC

steep, anokpnuvog, andTouos

steep knoll, amdTopoc Aogiowos / Bouvakarl
steer, odnyw, KIvE

stem, pigyog

step, fripa, evépyeia, npakn

stick, koppan/papioe Eohou, Kol

stick together, mopapévio EVaUEVoe, Guykol-
Ay -odpa

sticky, kohbdng, yhmwdng

stimulate, Sieyeipw, unokivi, Npokakae, To-
Wl

stimulation, kivytpo, WBnom, epétur, nopaxi-
T

stir, avakatedw

stock, anoBepa, epnopeduara, {oa, Bpéuuata
(live-) stock, komad, {ia, {wvravd
stockman, KTVoTROPOC

stone, AiBoc, néTpa

stope, (unoyela) BaBpida AaToueiou
storage, anoBrkeuoT)

store, anoBnxelw, ANoTAHEDE

straight, suBic, imoc

strand, kahwdio, kKAwvog

stratum (pl. strata), oTpaipa, oToBada
stream, ¥eipappoc, notau

stream bed, xoi™ notapol / yelpapou
strength, ioyuc, Sivaurn

stress, nieom, Taom

stretch, exTelve / -oum, TEVTEVW [ 0401
strictly, anokhslomiRd, auotnga

strike, yTUMW

striking, ¥Tonmua, ¥TUrmToG

string, ondyyoc

strip, Aoupida

strip mining, eEoputn ue ™ pebodo opilo-
VTV BoBuidwy (LE KaTaxdpupa PETWNE Kl
opiovma kpdoneda)

strip off, anokdmnrw

structural, Soukoe

structure, clivBean, dour

sturdy, oBevapoc, yepdc, Suvatoc, OTEpEDs
subject (to), unofaihw exBéTw (o)

be subjected to, unoxkeiparumafaddoyayes -
Bepai oE



subsequent, EMOPEVOS, QKOADUBMV, HETAYE-
VEOTEDOS

subsoil, unédagpog

substance, oudia, NEMEYNOUEVD, UMKS, GWUa
subsurface, unédapog

subtropical, UnoTpOMKHS

successful, emuyng

suck, amopulw, sxkpuln

sucker, napaguada

suction, (avap)pdpnar, avrinon, anopddnam,

anoppdpnon

sufficient, ENapeI|C, QPKETOS

suffocation, aoguEia

sugar, fayapn

sugar beat, [axopoTEuTAO

suit, Taipialw

suitable, appofiog, katakinhog

suitable rooting medium, katakknho peéaoy |
nepifaihov yia pifwpa

sulfide, Bewoiyo {oua.)

sulfur/sulphur, Beiov, Bewdg

sulfuric acid, 8zuko oEu, Bripidh

sum, oUVOAD

sum up, ouvoilw

sUmp, YWpod [ AEKavT anoaTpdyyiong
sunken, BuBiop£voc, XWEEVOS, BaBoulaToS
sunscreen, NapaniTaoyua, oKENacTpo (Via
NposTacia and Tov i)

superconductor, UNEpaywyYoE

supply, npoyrigela, epodio, Tpogodooia, ma-
poyT, MpopnBedw, napéye

support, (Uro)ompiEn, unooTplypa, unopa-
arayua, (unojompilow

surface, EMOTPWVLW, EMKAAINTW, GVERYOHAL
OV EMQPAavELD, EMPAaven

surface gauge, UPOLETRIKAOC YOPAKTTIC
surface mining, EKUsTARAEUOT) UNQiBpwy PE-
TaAMEIwY

surface plate, mAdxa epappoymc
surrounding, nepiotodiuy, MepRakiuwy
survey, EMOKOMNOT, £pEUva, PEAE, TOMD-
ypagnon

survive, avTéy, EMpBuv

suspend, awpolpal, EMMAEW (0E Uypa),
avapTw

sustain, Siammpw, ouvnpo

sway, TAOAQVTEDWN -0, Kouv/-EaL

be swayed, yEpvi, KAivw, KouviEpal, TaAa-
vTELOU

sweet, yAumoc

sweet-corn, YAUKO Kahaunoxl

sweeten, yAukaivi

swell, pouskivw, sEoyrolpa

switch, ahhalw kaTed8uvon, petatpon, &a-
KOMTNG (NAEKTD.), OTREROpL

switch panel, nivaxag Suavopne nAEKToKD
pelpaTog

swivel handle, onaoTo OTPEPOUEVD TWANVE-
16 KA21Si, onaot AaBh, kKupTwévo ota dxpa
SOk TUAMWTO KAEISL

symptom, CUPMTWHG

system, aluommpa, pebobog

T

table, Tpanel), mivakag

table olives, emtpansllec shéc

table-land, eninedn emgavela

take, naipvw, hapBavaw

take action, Aaufavie JATE, EVEQYOTICIOULAL,
OpagTnpomoodual

take out, efayw, fyalw

tank, eEapevt), vtendlito

tap, Bpuon, Bava, kpouwde, KTUND (EAQPpa)
{screw)tap, Koy AloTpUNAvVE, OTIEROTOUOS
ECWTEOIKWY OTIEPWUATWY, KoxAoTopEae, KO-
Aaoudo

tarnish, Bapndavie, paupllu

task, £pyo, Epyadia

tax, popog

tear, oyilw

tear off, oyi{w,anoon, Tpape Bima, Eepm-
v

teat, Bin

technical, Teyvikde

technician, TEXYVIKGES, TEXVITNG

technique, pEdodog, TE VK

tee-handle, hafr oyfpaTog Tap

teeth-like, obovtwTog

temperature, Bepuoxpaoia

tempering, oxArjpuvon, Moo peTaihou Kal
HETRIAOPGE TNC OKANPOTNTAC TOU, BEPLIKD
KaTERYaoia

temporary, MPOgWREIVGS, MPOXEROS

tend, nepinoolpa, gpovTifw, Tdom, ponr,
TV, KAV

tendency, Tdaom, kKAiom, pornr

tensiometer | tensiometre, TaciusTpo
tension, Taom, £vTaoT), mean

terminal, akpaioc, TEAKOS (oTaBudc)
terrace, nelouka ywpapod (oe nhaya), Ta-
pdroa

territorial, cdopwoc, TomKoS

test, Soxr, avaiuaorn, Sokwalw

textrure, upn

therefore, we £k ToUTOU, EMOPEVLC
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thermal, Beppikde, Beppavtineg, (mg) Bepud-
mrag, me Bepuknc

thermionic emission, BEpuovikn skmoym
thermometer, BepudusTpo

thick, nayic, mukvog

thicken, yovBpaivi, NUKvEVW

thickness, mukvomTa, Ao, aTpupa
thin, Aenroc

thought, oréyn

thread, oneipwpa, koxMoTopr

threading, KaTaOKELT OTIEIQWRATWY
threat, anen

threaten, aneh

threatening, anetnnxog

thresh, ahuwvilw

thrips, Bpina

through, pe, p£ow, pe m BoriBeatpone, peé-
oa and

throughout, ' akpou o' axkpo, navTol, kad'
6An ™ Sidprern

thumb, avtiyepac

tie, Séva

tight, cpuytoc

tightening, opiEwo, oputd Sémuo

till, karhepym (yn), opyavi

tilled-land, opywusvn yn

timber, Eukeia

time, nolhanhamalw, eni (molharhama-
auol), xpovog, popd

at a time, xade popd, ™ Popd

at Himeas, LEPIKES PODEC, KATTOU-KAou

in the course of time, ue To Mépaoua Tou
Xoovou

tin, koooitepog, Kakdl, TEVEKES

tin snips/'shears, petalhoahdo

tiny, mohl pkpde

tip, cwAfvag, dxpn, Ywuatepn, Yepvw, Khivie
tip (sth owver), avatpénw, avanodoyupilw
tissue, 10THS

tobacco, Kanmvoc (QuTH), Tapndxo
tomato, Topdra

tongs, Tonida, Aapida

tongue, yAwooo

tool, spyahkeio

top, Kopupn, Emdvw pEpog, emgdvena
topography, Tonoypagla

topsoil/surface soil, emgdveia edadoue,
TIEATO TTRWRG EBADOUG

torch, pAdyioTpo, nupode, Saukoe

total, ohkdg

toughness, oxAnpdmmra, avBer TG TA, 1515~
mTa KakoU Ynaiparod ko axapgia
tracing paper, (Siapavéc) yapTi oyediou
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track, iyvog, Tpoya, eprloTpua (TpaxTER)
track down, evtoniluw

track-laying , EprUCTRUOPOPO TPAKTED, ERMD-
aTpia

tractor, yewpyikog eAkuoTrpag, TpakTEp, £p-
nooTpia

trailing, oupopevoc

transfer, peTapepw/ -opal, HETABETR
transformation, peTatporn, peTakiviion
transmission, petadoor, peTaiaon
transmission scavenger, anoppaTopopo
AUTOKIVMTO

transmit, peradibw, petafpalv
transparent, Siagavnc

transpiration, Swmon

transplant, petaguredw, putd Via peTapd-
TELON, LETAMUTEUBEY QUTO

transplanter, LETAPUTEUTIKG pnyGvnpHa
transport, peTagipw

tread, néhpa (ehaomkod)

treat, ppovTilw, NEpINOWOORAL, PETAYELILO-
paL, enekepyalopal, katepyalopal
treatment, eneEepyaoia, katepyasia, peTa-
Xelplon, nepinoinor, Bepansutn aywyr
trea, SEvTpD

tremor, oelguikn Sdvnon

trench, yavrds, dpuypa

trickle, orakalw, Aenm pon

tropical, Tpomede

trough, oxagn

trowel, puotpi

pardan frowel, Epyalelo PETOPUTEUDEWV, EX-
QUTELTTND

truck, goptmyd (auTokiviTo), Kapdw
trunk, Kopudc (BEVTpwWY)

try square, opBoyEVIOUETPO, OpBT EASYKTIKA
yvia

tube, cwhrivac, aywyos

tuber, BoMpwane pila, kdvaukoe, BoApoc
tunnel, oTod, yahapia

turn, oTpO@N, Yupilw, (MEM)OTREPEN-Opal
turn over, avamodoyupifw, avadelw, ava-
OTPEQD, OVATPENL

at every turn, avd ndoa onyur, 0e Ka8e
oTgogn, frpa Mpos Briva

twin, Sithoc, Sidupog

twine, oTpupTo olppa

twing, xhuvapl, Bhaotoc, khapl

twist, oTpifuw

two-wheeled, Sitpoyoc

two-wheeled tractor, Sitpoyo TpaxTép, Tpa-
KTED KIjmwy

tying mechanism clutch, cuuniéxme Senkol



pnyaviapol

tying pick up machine, yopTodemko pmydvnua
type, Tunog, eldog

typical, Tumedg

timely, epnpdBeoua, eyrapa

U

under, urnd, KATwW and, HEoD KOl OKEMAoUEVOS
and

under casing, uéoa oe 8nkn

undergo, wpioTapal, unofaihopa oe
underground, undyelog

underground mining, ExuETAMAELOT UTIOYEL-
Y BETOAAEY

underlying, Bepehundng, Paomos
undertake, avahappave

underwater, UnoBpUylog, KATW and To vepd
undesirable, avemBountog

undrained, \m ancotpayywpévoganofnpa-
pévog

undue, GoKoMog, Un avayxalog

undulant / Malta fever, peATaloc MUPETOE,
HEATOKOKKIQOT), BpouKEdhiwar

unfurl, Eedimiuwvi

uniformly, opodpop@a

unit, povada, ouogken

unlimited, anepoploTtog

unrivalled, anapaphioc

unscathed, aBiKTOg, QVENQPOC, TWOG
unweathered, un anocaBpuPEVes

uproot, Eeppilavw

upwards, MpoC TA EMAVE

urine, olpa

use/jus/, ypnaom

in use, oc orjom, Mou YoroomoETal
use/juz/, ypnowonowd, peTayepifoua
useful, ypriowog

utensil, oreoog

utilization, yprion, Yonoyonainom, eKueTal-
hEUON

utilize, yonowonows, aflonoww, expeTalhelo-
o

utterly, anohimue

v

vacuum, kevo (ywplc aépa ry OAn)

Vacuum gauge, JETHTTE MEONS Uypuy, Je-
TRNTG Taong vypaciag edapoug

valley, kouhada

valuable, moAUTipoc

valve, BalpiSa

valve spring, eAaTipiwo BaABidag

vapo(u)r, aTuog

vapo(u)risa/ -ize, eEaTpifw' -opoy, agplons-
olpa -

varlable, yeTon1og, aotafng

variety, mowiAia

various, nowihoc, Sapopog

vary, noliiw

vee block, MAdrakoppdTiouykpdTnpa egap-
poyng ayrpatog V (Be), Baon akovuwv oxfipa-
oG V (Be)

vegetable, puTd, yopTapKo, Aayavikd
vegetable garden, Aayavoknnog
vegetarian, x0pTopayog

vehicle, dynua

vein, pAéfa, oTpuya (yewh.)

ventilate, (££)aepifw

ventilation, khipanopos, (eElaspapse
Vernier cal(l)ipers, Bepwitpoc, duafnme/na-
¥UpeTpo Bepwidpou

versatile, elypnotog, euthiktoc, (ent pnyavr-
patoc) nohhaniiy yprioewy, E00TPOPOC
vertebrate, anovBuhwtog

vertical, kafeTog

vessal, (ueyaho) Soyelo, ayyeio

via, Sl pEgou, HETW

vibration, d6wnon

vibratory, SovnTixog

vice / vise, oprykTpag ePapuooTol, PEYKE-
W

view, Bcwpw, Bea, anoym

vigo{u)r, oBévoc, Buvayn

vigorous, o8vapog, Suvatog

virus, 10¢

visible, opatog

vital, CwmKd

vitality, {uTKomTa

vitamin, fitapivn

volcanic, paloTEIoVEVTS, ERPEIYEVTS
volcana, NpaioTEn

volcanology, npadteichoyia

volume, moodmTa, YKog

voluntary, exolmog, EBEAOVTIKGG

w

wall, Toiyoc

warm, {eot0¢, Beppoc, (eataivi
warm-hearted, kakokapdog
warn, npoeGonoud

warning, npoedonoinom

wash out, Eenhevi

wastage, onatain, anwieia
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waste, onatahw, xapapilw, NETE, OMATAAN,
anoppipara, gBapd, axpnotos, anoinTog
waste land, yEpoo edapog

waste material, dypnoto uhkd, andBinTa
water, nomilw, vepd

water management, napoyr vepol

water sprouts, haipapyol yia vepd Bhactol,
pilophaompa t

waterfilled, yepartog pe vepd

watering, nonopa

watery, ubopng

wave, Kiua

weak, ablvapoc, aoBevnc

wealth, apBovia, mholTog

weapon, Omho

wear (- wore - worn), pop@

weathered, arnocaBpwpivos

weathering, SiaBpwon, ahholwon (Mpethoye-
VT O KaipIKES Embpacels)

weed, {i{avio, ayployopTo

weeding, Eexoprapaoua

weight, Bapog

welding, oxhnpr) cuykOAANOT, NASKTROKOA-
Anom

welding machine, nASK TR UXave ouyKGA-
Anong petdadiwvniekTpokdAAnong
well-being, eunpepia

well-proportioned, & kakéc avahoyieg
well-shaped, kahooynuaTIoUEVDS

wet, Uypog, VOTIOUEVDG

wheat, oitap

wheel, Tpoyog

star wheel, aoTepoeldng Siokog/Tpoyog
two-wheeled, ditpoyog

two-wheeled tractor, ditpoyo ToaxkTER, TOA-
KTED KTy

wheelbarrow, xeipduaba, KapoToax
whitish, undheukoc, aompiepdc

widely, Eupéws, mAand, noAd

widespread, eupwe Slodedopivog

wild, ayplog

wilt, papaiva ~opal, pagaoug

EKAQZIH 2001 - ANTITYTIA:

wilting, popaopog

wind, agpag, Avepog

window, mapadupo

window sill, neppall napaBlpou

wine, kpaai

winged, pTEpWTOC

winnow, Avilw

winter, yelpwvag

winze, kafodogeicoboc opuyeiou
wire, cuppa, kahoblo, yopdn

wise. OUVETOC, 0OQOC

wood, Eoho

wood deck, Eihivog eEmomg

wood overhead, EQhvo UMOOTEYD
wooden, EOAvoc

work, AEITOURYW (QNOTEASOUATIKG)
worker, pyaTg

WOrm, GKOUATEL

worth, afifwy

be worth + (<ing), afilel (Tov kdmo) va
waorthless, dypnotoc

wrap, NEgTUAlyW, mepiBahiw

wrench, yalMro Kheldl

combination wrench, kAeidl pe cuvduaoud
YEpUAVIKOU & QUENKAVIKOU avayLaTog
wrought, oQupRAaToC, KOTERYQOUEVOC

Y

year, £10G, ¥povios

the whole year round, ka8’ éAn m &dpkea
Tou ETOUS, 0Ae TO ¥pdve

yield, anodide, anopépw, cobad

yoke, [uyoq

young, VEOYVA, JIKPA, TEKVA, VEOG

Z
zero, [naev
zine, Yeuddpyupoc, Tolykog
zone, [wvT)
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