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PREFACE

Pagukanbhi 3MiHM, IO 3AIHCHIOIOTHCS B HAI[IOHAJbHIA CHCTEMI BHIIOI
ocBiTH B YKpaiHi, sIKi OyJO 3all0YaTKOBAHO IPOIECOM IHTEerpamii KpaiHH B
€BPOTIEHCHKUN OCBITHII MPOCTip, CTANM BAXKIMBOIO IIEPESIYMOBOIO CTBOPEHHS
nmaHoro BupanHs. HapuampHuii mociOHMk «English for Agronomistsy
CTBOPEHHH 3 MeTOI0 ()OPMYBaHHA Y CTYACHTIB arpOHOMIYHHUX CHENiaTbHOCTEH
HABUYOK Ta BMIHb OIpPAIIOBAHHS OPHTIHAIFHHX TEKCTiB (paxoBOi TEMaTHKU
AHIJIIIICBKOI0O MOBOIO, 3aCBOEHHS HOBOTO JIEKCHYHOTO Ta TI'PaMaTHYHOTO
Mmarepially, pPO3BUTKY IPaKTUYHHX HAaBHUOK BHKOpPHCTaHHSI  (haxoBoi
aHTJIOMOBHOI TEPMiHOJIOTIT B y40OBiH, HAyKOBii Ta BUPOOHUUIN HisTHHOCTI.

Januii MociOHMK YKJIaZeHHMH Ha OCHOBI aBTEHTHYHHX AHIVIOMOBHHX
TEKCTIB 3 PETENbHO MiIiOpaHuM Mpo(diTbOBAHUM TEPMIHOJOTIYHUM Ta
rpaMaTHYHUM MaTepiajoM. Yci TeMH y HaBYaJIbHOMY HOCIOHUKY MAarOTh €IUHY
CTPYKTypy, IO CHpHUs€ Kpamliil opieHTamii y HaBYalbHOMY MaTepiaii Ta
YCHIIHOMY HOT0 3aCBOEHHI. 3alpONOHOBaHI aBTOpPaMHU Pi3HOCTHILOBI TEKCTH
CHPHUATHMYTh BUKOPHCTaHHIO B HABYAIEHOMY TpOILECi PI3HUX BUIB YATAHHS.

OcHOBHa YacTHHA NMOCIOHHUKA CKITIAA€ThCA 3 YOTHPHOX PO3ILIIIB, MiCTHTh
OJI0K TpaMaTHYHMX TECTIB Ta JOMOBHEHA AHIJIO - YKPalHCHKUM Ta YKPaiHCHKO -
AHTITIHCHKUM CIOBHHKAMH 3 TpodeciiHOi JeKCHKH, SKi CHpsAMOBaHI Ha
PO3LIMPEHHST CIOBHUKOBOrO 3amacy MaiOyTHiX QaxiBmiB. KoxHuil po3min
MICTHTh TEKCTU podeciitHo-0pi€eHTOBAHOTO JUISL arpoOHOMIYHHUX
CreniajJbHOCTEH CHpPSMYBaHHS Ta CIOBHUK aKTHUBHOI JIEKCHKH, IO JOIIOMOXKE
MTOIOJIATH TPYIHOIIII TTPH MEPEKIIaIi.

Binbip TeopernuHoro Marepiany IociOHHMKa MpOBOJMUBCA 3
ypaxyBaHHSIM KPHTEPII0 TEMaTHYHOCTi, 4YOro OyIO0 JOCSATHEHO 3aBISKH
cmiBmpami aBTOpiB 3 npodimpHMMH Kadempamu. IIpm  ompairoBaHHI
3aIpONOHOBAHUX TEM CTYJICHTH 3alydaTHMYyTh CBOI 3HAHHS, SKI BOHH
OTpUMalId 3 Kypcy MNpodidbHUX AUCHUIUIIH, IO CHOpPUATAME OifbImii
MOTHBAII{, sIKa € PyIIIHHOIO CHJIOI0 Y ITPOLIECi BUBUYCHHS MOBH.

3 MeTor ycmimHOi peari3anii HaBUaHHS YHTaHHS, OKPIM BimOOpYy
npodeciiHO-Opi€EHTOBAHUX ~ TEKCTIB, OCOONUBY yBary aBTopaMu OyIio
NPUAICHO CKJIaJaHHIO KOMIUIEKCY JIEKCMKO - KOMYHIKATUBHHX BIIPaB
CHPSIMOBAHMX Ha 3aKPIIUICHHS MOBHHX €JIEMEHTIB (h)axoBOTO CTHIIIO.

Hapuansuuit moci6ank «English for Agronomists» mnponoHyeThes s
BUBUCHHS aHIJTIHCHKOT MOBH CTYJEHTaMH arpapHUX HaB4anbHUX 3akiazis [11 —
IV piBHiB akpeamramii 3i creriambHOCTEH «ArpoHOMIs», «CagiBHHIITBO Ta
BUHOI'PAIapCTBO», «3axUCT 1 KapaHTHH pociuH» Ta «CaJoBo-apkoBe
TOCIIOZIAPCTBOY.



PART 1
AGRICULTURE IN UKRAINE

Text1
Introduction

I. Read and translate the text.

Geographically Ukraine consists of Western Ukraine, North-Western
Ukraine, Eastern Ukraine, South Ukraine and Central Ukraine. It is the second
largest country in Europe. Plains cover the most territory of Ukraine. Mixed
forests and steppes prevail on the plains of Ukraine. About half of the country
area is used for plant growing, forests cccupy 18% of the territory.

Did you know? Ukraine, commonly known as the breadbasket of
Europe, has over a quarter of the world’s chernozem or “black earth” and 54
percent of its land is arable according to the Food and Agriculture Organization
of the United Nations [5].

Agriculture in Ukraine is one of the most important branches of its
economy due to variety of climatic and demographic reasons.The agriculturally
used areas take 69,1% of Ukrainian territory. More than half of all planted
areas consists of cereal crops — wheat, corn (maize), rice, rye, oat, barley,
millet, buckwheat. Furthermore, the main specialization field of Ukrainian
agriculture is plant production, particular production of industrial and feed
crops: sugar beets and sunflowers. Ukraine is the biggest region of essential oil
plants production: roses, lavenders, sages.Ukraine is the leader of sunflower oil
production: 4.2 million tons per year — this is 28% of the world’s production.

Ukraine grows 7 times more grain than coffee around the world. But
agriculture includes not only grain, milk and meat. Ukraine is one of the world
leaders in the field of nuts cultivation. In 2015 marketing year, Ukraine has
grown 96.9. tons of walnuts, it is the 6th place in the world.

Rape is one more reason for pride. In the 2014/2015 marketing year,
world exports of rape amounted to 14.2 million tons. Ukraine took the third
place in this area (14%).

It is necessary to notice, that nowadays European Union becomes the
main export market for Ukrainian agricultural products.All these facts confirm,
that agricultural industry of Ukraine is one of the most attractive branches for
investments [6].



I1. Learn the following verbs.

to consist of CKJIAJIATUCS 3
to cover IOKPHUBATH
to grow POCTH, BUPOLIYBATU
to amount CKJIQ[JaTH, CTAHOBUTHU
to confirm MiATBEPUKYBATH, CTBEPIKYBATH
to prevail TIepPEeBAKATH
to include BKJIIOYATH
to notice 3a3HavaTH
II1. Match the following words.
a) wheat 1) oBec
b) rye 2) COHSIIITHUK
c) oat 3) pamc
d) barley 4) rpeuka
e) millet 5) nykpoBuii OypsK
f) buckwheat 6) sUMiHb
g) sugar beet 7) masiis
h) sunflower 8) 3epHOBI, XJIIOHUH 371K
i) cereal 9) ropix
j) sage 10) mmeHuIs
k) nut 11) »xuto
1) rape 12) mpoco

IV. Show general understanding of the text answering the questions.

M

What is one of the most important branches of economy in Ukraine?
What favours to the agricultural development in Ukraine?
What crops occupy half of planted area of Ukrainian territory?
What parts does Ukraine consist of?

What is the main export market for Ukrainian agricultural products?

V. Fill in the blanks with the correct words and phrases from the

word bank.

Word bank — plant, investments. steppes, leaders, plains.

1. .... cover the most territory of Ukraine.

wk b

Agricultural industry of Ukraine
for.....

Mixed forests and .... prevail on the plains of Ukraine.
The main specialization field of Ukrainian agriculture is .... production.
Ukraine is one of the world .... in the field of nuts cultivation.
is one of the most attractive branches




VI. Match the words (1- 3) with the definitions (A-C).

1 - cereal
2 - feed
3 - market
A) ....is afood given to animals.

B) A ....1isaplace or area where products are advertised and sold.
C) A ....plant is one that makes grain.

Text 2
Agriculture in different parts of Ukraine

I. Read and translate the text.

Western Ukraine is rich in diverse agricultural and natural resourses.
Cattle breeding, pig breeding, grain planting, flax and sugar beet cultivation are
widespread. Due to the geological and climate conditions these lands can't be
used for arable planting. Therefore, sheep breeding traditionally played the
leading role here. The steep mountain slopes are suitable for agricultural sector.
"Polonyny" or subalpine grasslands are covered with plants which sheep can
eat. Flax and potato are also popular here.

In the North-Western area people mostly cultivate rye, flax, hop, wheat,
sugar beet and potato. However, the region tends to live off cattle breeding: pig
and sheep breeding, poultry, rabbit and fish farming, as well as beekeeping are
popular.

In Central Ukraine people cultivate winter wheat, barley, maize, sugar
beet, sunflower, hemp, coriander. The leading sectors are milk production and
cattle breeding. Enterprises specializing in breeding pigs, sheep, rabbit and
poultry are also popular.

South Ukraine is the region of immense steppes, fertile soil and intensive
sun shining regime. At the same time some of these areas suffer from the lack
of the water resources in summer. Large areas are used for vineyards, orchards,
cultivating vegetables, melon and watermelon. Dairy and beef cattle, pigs,
poultry and sheep breeding is widespread. Fish breeding is developed in the
regions washed by the Black and Azov seas.

The main specialization of agricultural production in Eastern Ukraine is
the cultivation of cereals, sugar beet and sunflower. Potatoes and vegetables
are grown in suburban areas of the large cities. In sector of animal husbandry
dairy and meat cattle breeding dominates [6].



II. Learn the following words and word - combinations.

diverse pi3HOMaHITHHI
variety COpT, Pi3HOBUSA
cattle breeding CKOTapCTBO
arable OpHHHI
subalpine grasslands CyOaTbIIAChKI JIyKH
fertile soil POJTIOYHIA TPYHT
poultry JIOMAIITHSI TITHLIS
mountain slopes TipChKi CXIITH
beekeeping O/KITBHUAIITBO
lack of water HecTaya BOJH
dairy MOJIOUHUI

II1. Match the following words.
a) flax 1) KOHOIIIISI
b) hop 2) KaBYH
¢) hemp 3) xapTomis
d) coriander 4) npoH
e) melon 5) XMisp
f) water melon 6) Kopianjap
g) potato 7) nuHs

IV. Show general understanding of the text answering the questions.

1. What types of animal husbandry are widespread in Western

Ukraine?

wn AW N

V. Fill in the blanks with the correct words and phrases from the

word bank.

. Are lands arable in Western Ukraine? Why not?

. What crops are cultivated in the North - Western area?
. What is the leading sector of agriculture in Central Ukraine?
. What crops do farmers grow in Eastern Ukraine?

Word bank — sun shining, dairy, fish, arable, breeding.

1. Lands in Western Ukraine can't be used for .... planting due to the
geological and climate conditions.

2. In Central Ukraine enterprises specializing in .... pigs, sheep, rabbit and
poultry are popular.

3. South Ukraine is the region of fertile soil and intensive .... regime.

4. .... breeding is developed in the regions washed by the Black and Azov
seas.

5. In Eastern Ukraine .... and meat cattle breeding dominate.

10



VI. Match the words (1- 6) with the definitions (A-F).

- cattle

- poultry

- winter wheat

- hemp

- melon

- beef

A) ...is atype of wheat that farmers plant in fall and harvest in spring

[ R R R S

or summer.
B) ....isatype of plant that produces tough fibers.
C) A ....isalarge, sweet part of fruit.

D) ....is the name for the meat derived from cattle.
E) .... are the cows and bulls raised on a farm or ranch for beef or milk.
F) .... are birds raised on farm for eggs and for meat.
Text 3
Soil

I. Read and translate the text.

Soil is a critical part of successful agriculture. Soil provides the
structural support and the source of water and nutrients for plants.

For the formation of soil, it takes around hundreds to thousands of years.
Soil is the part of the earth’s surface which includes disintegrated rock, humus,
inorganic and other organic materials that provides the medium for plants
growth.

Inorganic material is the major component of most soils. It consists
largely of mineral particles with specific physical and chemical properties
which vary depending on the parent material and conditions under which the
soil was formed. Processes such as leaching and weathering combine to make a
whole range of different soil types, each of which has particular strengths and
weaknesses for agricultural production. It is the inorganic fraction of soils
which determines soil physical properties such as texture and has a large effect
on structure, density and water retention [69].

Soil texture and soil structure are both unique properties of the soil that
will have a profound effect on the behavior of soils, such as water holding
capacity, nutrient retention and supply, drainage, and nutrient leaching [57].

The texture of soil is a property which is determined largely by the
relative proportions of inorganic particles of different sizes. Sand, silt, clay,
and organic matter particles in a soil combine with one another to form larger

11



particles. Soil structure is the arrangement of the soil particles into aggregates
of various sizes and shapes [58].

Soil organic matter (SOM) is the organic matter component of soil,
consisting of plant and animal detritus at various stages of decomposition, cells
and tissues of soil microbes, and substances that soil microbes synthesize.
SOM provides numerous benefits to the physical and chemical properties of
soil and its capacity to provide regulatory ecosystem services. SOM is
especially critical for soil functions and quality [56].

I1. Match the following words and word - combinations.

a) land surface 1) XiMi4Hi BTaCTHBOCTI
b) support 2) 36epeskeHHs BOJIOTU
c) nutrients 3) migTpuUMyBaTH

d) chemical properties 4) posmamaTtucs

e) parent material 5) moBepXHs 3eMIIi

f) disintegrate 6) TOXXKWBHI pEUOBHHU
g) mineral particles 7) HeopraHidyHa gacTka
h) inorganic fraction 8) MiHepanbHI YaCTUHKHU
i) water retention 9) MaTepuHCBhKa OpoAa

IT1. Show general understanding of the text answering the questions.
. What does the soil provide?
. What does the soil include as the part of the earth’s surface?
. What is the major component of most soils?
. What do chemical and physical properties of soil depend on?
. What processes promote making different types of soil?
. What do soil texture and soil structure have effect on?
. What is the texture of soil?
. What is the structure of soil?
. What are the advantages of SOM?

O 00 3 N L A W IN —

IV. Agree or disagree with the following statements.

. Soil provides the source of water and nutrients for plants.

. Soil doesn’t play an important role for successful agriculture.

. Formation of soil takes around hundreds to thousands of years.

. Inorganic material largely consists of mineral particles.

. Soil structure, density and water retention are not influenced by the
inorganic fraction.

6. Soil organic matter (SOM) is the inorganic matter component of soil.

[ R SNV I S
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V. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank - properties, surface, inorganic fraction, cells and
tissues, types, agriculture.

. Soil is an important part of successful .... .
. Soil is the part of the earth’s .... that provides the medium for plants

growth.

. Different soil .... have particular strengths and weaknesses for

agricultural production.

. The .... has a large effect on structure, density and water retention.
. Soil texture and soil structure are unique .... of soil.
. Soil organic matter is the organic matter component of soil consisting of

.... of soil microbes.

VI. Match the words (1- 5) with the definitions (A-E).

1 —soil

2
3

— plant density
— humus

4 — soil structure
5 — soil texture

A) ... is the number of plants in a certain area.
B) ... is the classification of the size of particles within soil.
C) ...is the layer of the earth’s surface in which plants grow.
D) ... is how the particles in soil are connected to each other and
how much space is between them.
E) ...1isatype of soil made of dead plants or other organic matter.
Text 4

Types of soil in agriculture

1. Read and translate the text.

There are various types of soil that undergo diverse environmental
pressures. The soil is mainly classified by its texture, proportions and different
forms of organic and mineral compositions.
The soil type helps farmers decide what crops will grow best because
some crops do better with particular types of soil. From northwest to southeast
the soils of Ukraine may be divided into three major aggregations: a zone of
sandy podzolized soils; gray forest soils, a central belt consisting of the black,
extremely fertile Ukrainian chernozems and a zone of chestnut soils [5].

13



The podzolized soils occupy about one-fifth of the country’s area, mostly
in the north and northwest. Most such soils may be farmed, although they
require the addition of nutrients to obtain good harvests. The podzolized soils
contain a low percentage of humus (up to 1.5%). They are not fertile.

Chernozem is a very fertile soil that produces high agricultural yields
and offers excellent agronomic conditions for the production of crops,
especially cereals and oilseeds. It is rich in phosphoric acids, phosphorus and
ammonia. Chernozem also contains a high percentage of humus (up to 15%
compared to 4% in average soils), which is an organic substance that consists
of decayed plant or animal matter. As it decomposes, the color of the soil
becomes darker and increases soil aggregation and the ability to attract and
retain nutrients [5].

The chernozems of central Ukraine, among the most fertile soils in the
world, occupy about two-thirds of the country’s area. These soils may be
divided into three broad groups: in the north a belt of the so-called deep
chernozems, about 5 feet (1.5 metres) thick and rich in humus; south and east is
a zone of prairie, or a zone of ordinary chernozems, which are equally rich in
humus but only about 3 feet (1 metre) thick; and the southernmost belt, which
is even thinner and has still less humus [67].

In the dry steppe areas in low moisture and poor vegetation appeared
chestnut soils.They have little humus content 0,7-2,9 %, but powerful enough
humus — 55 cm for obtaining high yields of crops, these soils require additional
moisture [38].

Chestnut soils are divided into three subtypes: dark chestnut, chestnut
and light chestnut [38]. Dark chestnut soils that developed on loess-like loam
are the most common dry-steppe soils of southern Ukraine and Crimea.
Chestnut and light chestnut solonetzic soils on heavy loam and clay are typical
for the Caspian region [7].

Interspersed in various uplands and along the northern and western
perimeters of the deep chernozems are mixtures of gray forest soils and
podzolized black-earth soils, which together occupy much of Ukraine’s
remaining area. All these soils are very fertile when sufficient water is
available. However, their intensive cultivation, especially on steep slopes, has
led to widespread soil erosion and gullying [67].

14



I1. Match the following words and word - combinations.

a) undergo pressure

1) pocnHHH, 110 MEePErHUIH (PO3KIIAIUCS)

b) mineral composition

2) 3a3HaBaTU TUCKY

¢) podzolized soil

3) 3acosieHH# TPYHT

e) salinized soil

4) opraHiuyHa pe4oBHHA

f) breadbasket 5) pojrounii rpyHT

g) phosphoric acid 6) MiHEpaTbHUIN CKJIa]T
h) organic substance 7) dochopHa KucIOTA
i) decayed plants 8) omia30JIeHMIA TPYHT

]j) retain nutrients

9) AOCTaTHS KiJIbKiCTh BOJH

k) sufficient water

10) xuTHHIS, TOJOBHUH 3epHOBUH paiioH

1) fertile soil

11) 36epiraT MOXKHUBHI PESIOBHHU

II1. Match the following verbs.

a) toreduce

1) mpomoBKyBaTH

b) to determine

2) 3abe3neduyBaTH

c) to generate

3) BKJIIOYATH

d) to put back

4) 3MeHIIyBaTH

e) to provide

5) BU3HAuUATH

f) to proceed

6) po3buBatu

g) to include

7) cTBOpIOBATH

h) to break up

8) BHOCHTH

S R S

[ N S S

IV. Show general understanding of the text answering the questions.

. How is soil classified?
. How can testing of soils help farmers in growing crops?
. What are three major aggregations of soil?

Why is Ukraine called the breadbasket of Europe?

. What crops grow better in chernozem?
. What groups are the chernozems of central Ukraine divided into? Give

short characteristics of each group.

V. Agree or disagree with the following statements.

. Soils undergo diverse environmental pressure.

. Soil is classified by inorganic composition.

. The podzolized soils occupy one-third of the country’s area.

. Chernozem is a soil that produces high agricultural yields.

. A percentage of humus in chernozem is not very high.

. Humus is an organic substance that consists of decayed plants or animal

matter.

. As humus decomposes the ability of soil to retain nutrients decreases.
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8. Intensive cultivation of the deep chernozem along the northern and
western perimeters has led to soil erosion.

VL. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank - acids, nutrients, decomposition, chernozems,
conditions, types.

. Some crops do better in particular .... of soil.

. Most podzolized soils require the addition of .... to obtain good harvests.

. Chernozem offers excellent agronomic .... for the production of crops.

. Chernozem is rich in phosphoric ..... .

. The color of the soil becomes darker after the .... of humus.

. The .... of central Ukraine occupy about two-thirds of the country’s area.

[ N S S

VII. Match the words (1- 4) with the definitions (A-D).
- yield

- nutrient

- erosion

A WO~

- ammonia

A) A ...is any substance food that helps plants or animals live and
grow.

B) ... occurs when wind or water removes the soil from a particular
area and leaves it somewhere else.

C) ...isachemical made from Nitrogen and Hydrogen, created during
fixation.

D) ... is the amount or quantity of a crop that is produced.

PART 11
PLANT ORGANS

Text 5
Plant structure

I. Read and translate the text.

Like animals, plants contain cells with organelles in which specific
metabolic activities take place. Unlike animals, however, plants use energy
from sunlight to form sugars during photosynthesis. In addition, plant cells
have cell walls, plastids, and a large central vacuole: structures that are not
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found in animal cells. Each of these cellular structures plays a specific role in

plant structure and function.

In plants, just as in animals, similar cells working together form a tissue.
When different types of tissues work together to perform a unique function,

Reproductive \

Vegetative

Shoot system

Root system

Phloem

T Xylem

e Dermal cells

Leaf

Bud-stem-leaf unit

o

\/\3 \_Dermal cells

Phloem

Figure 2. The plant organs and vascular tissues

they form an organ; organs working
together form organ systems [54].
Most plants are vascular, which
means they have a system of
tubules inside them that -carry
nutrients around the plant. Vascular
plants are differentiated from plants
such as algae, which do not have a
vascular system.

Most vascular plants are seed
plants. There are two main types of
seed plants: gymnosperms
(conifers, which produce
pinecones) and  angiosperms
(flowering plants). Of the 500,000
different species of plants, more
than 300,000 are flowering plants
[60].

Vascular plants have two
distinct organ systems: a shoot
system, and a root system (Figure
1). The shoot system consists of two
portions: the vegetative (non-
reproductive) parts of the plant,
such as the leaves and the stems,
and the reproductive parts of the
plant, which include flowers and
fruits (cones or spores, and so on).
The shoot system generally grows
above ground, where it absorbs the

light needed for photosynthesis. The root system, which supports the plants and
absorbs water and minerals, is usually underground.

Each organ (roots, stems, and leaves) include all three tissue types
(ground, vascular, and dermal) (Figure 2). Different cell types comprise each
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tissue type, and the structure of each cell type influences the function of the
tissue it comprises [54].

I1. Learn the following words.

organelles OpraHeu

plastids [UIACTHIN

cellular KIITHHHANA

tissue TKaHUHA

vascular CYIMHHUH
nutrients MOXWBHI PEYOBHHU
gymnosperms TOJIOHACIHHI
angiosperms TTOKPUTOHACIHHI
conifers XBOMHI

II1. Match the following words and word - combinations.

a) central vacuole 1) cucrema maroHis

b) vascular plants 2) cucteMa KaHaJbIIiB

¢) shoot system 3) HaciHeBi pOCITUHA

d) metabolic activities 4) cyauHHI POCINHA

€) root system 5) MeTabomivyHa TisUTEHICTD
f) tissue 6) KopeHeBa cucTeMa

g) system of tubules 7) TKaHUHA

h) seed plants 8) meHTpanbHi BaKkyoIi

IV. Show general understanding of the text answering the questions.
. Where do metabolic activities take place?
. What is the difference between plant cells and animal cells?
. How is organ formed?
. What are two main types of seed plants?
. What organ systems do vascular plants have?
. What are the reproductive parts of plants?
. What are the functions of the root system?

~N N AW N~

V. Agree or disagree with the following statements.
. Photosynthesis is formed only in plants.
. Cell walls and plastids can also be found in animal cells.
. Both in plants and in animals, similar cells form a tissue.
. Organ systems are formed by organs working together.
. The non-reproductive parts of the plant are the leaves and the stems.
. The shoot system generally grows underground.

[ I S S
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VL. Fill in the blanks with the correct words and phrases from the

word bank.

Word bank — ground, algae, sugars, tissues, light, plants.

AW N —

needed for photosynthesis.

. Like animals, .... contain cells with organelles.

. Plants use energy from sunlight to form.... during photosynthesis.

. Different types of .... work together to perform a unique function.

. The shoot system generally grows above ...., where it absorbs the ....

5. Vascular plants are differentiated from plants such as .....

I. Read and translate the text.

Text 6
Roots

The roots of plants have three major functions: anchoring the plant to the
soil, absorbing water and minerals and transporting them upwards, and storing
the products of photosynthesis. Some roots are modified to absorb moisture
and exchange gases. Most roots are underground. Some plants, however, also
have adventitious roots, which emerge above the ground from the shoot [53].

fibrous|root taproot

Figure 3. Two types of root system:
(left) the fibrous roots of grass and
(right) the fleshy taproot of a sugar beet [21]

All roots have similar functions,
however, their structure varies. Hence,
based on these criteria, the root system
is classified into two types: tap root
system and fibrous root system. Dicots
have a tap root system, while monocots
have a fibrous root system (Figure 3).

A taproot system has a main root
that grows down vertically, and from
which many smaller lateral roots arise.
Taproots penetrate deep into the soil.
Mustard, carrot, beetroot, parsley,
tomatoes and all dicotyledons are
examples of taproot systems. In contrast,
a fibrous root system is located closer to
the soil surface, and forms a dense

network of roots that also helps prevent soil erosion.

Rice, wheat, maize, marigold, onion and all monocotyledons are some

examples of the fibrous root system.
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Some plants have a combination of tap roots and fibrous roots. Plants
that grow in dry areas often have deep root systems, where as plants growing in
areas with abundant water are likely to have shallower root systems [53].

Root structures may be modified for specific purposes and their
modifications occur: roots, tubers, respiratory roots, support, aerial roots, and
so on. For example, the taproots of carrot and turnip get swollen to store food
[31].

Aerial roots and prop roots are two forms of aboveground roots that
provide additional support to anchor the plant. Different plants have grown
them. They can have different functions.

For support. Sometimes such roots are grown for support. Ivy plants
have them to cling to structures, such as stone walls, or other trees. In maize
aboveground prop roots develop from the nodes to provide additional support.

Roots for breathing: Some plants grow in environments where there is
much water in the soil. They may then grow such roots (upwards) to breathe
air. Black mangroves have such roots, for example.

As a parasite: Parasites sometimes grow these into the host to get
nutrients. One example of this is the mistletoe [2].

Epiphytic roots enable a plant to grow on another plant.They are not
parasites. Epiphytes use other plants only as support. For example, orchids and
banyan tree [53].

Roots to propagate: Some plants have aboveground roots. In some
places, little plants (with leaves and roots) develop. They will drop off at some
point, and develop into new plants (that are clones of the parent). Examples for
this are strawberries [2].

I1. Learn the following words and word - combinations.

absorb moisture MOTJIMHATH BOJIOTY
adventitious root JIOAATKOBHUH KOPiHb

tap root TOJIOBHHUH (CTPHXKHEBHH) KOPiHb
fibrous root system MHYKYBaTa KOpeHeBa cUCTeMa
lateral root OOKOBHIA KOPiHB

dense network of roots TycTa CiTKa KOpeHiB

abundant psicHHH

aboveground roots Ha/I3¢MHI KOpeHi

aerial root HOBITPSIHUI KOPiHb

pop root XOJyJIbHUH KOPiHb

epiphytic root enidiTHUI KOpiHb
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II1. Show general understanding of the text answering the questions.
. What are the main functions of the root?
. What are the types of root system?
. What root system do plants growing in dry areas have?
. What root system do plants growing in areas with abundant water have?
. What is the purpose of the aboveground roots?
. What roots are modified for food storage?
. What are the examples of plants with taproots system?
. What are two forms of aboveground roots?
. What are the functions of aboveground roots?

IV. Agree or disagree with the following statements.

. Most roots are underground.

. Monocots have a tap root system.

. Small lateral roots arise from a main root.

. It’s a fibrous root system that penetrates deep in the soil.

. Some plants have a combination of tap roots and fibrous roots.

. A fibrous root system has a main root that grows down vertically.
. Black mangroves have aboveground roots.

. One of the functions of aboveground roots is breathing.

V. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank —network, fibrous, anchor, another, combination,
ground, structure, food, tap.

. Adventitious roots emerge above the .... from the shoot.

. A .... root system penetrates deep into the soil.

. A fibrous root system forms a dense .... of roots.

. Tap roots are examples of roots that are modified for .... storage.
. All roots have similar functions, however, their ....varies.

. Rice, wheat and onion are examples of .... root system.

. Aboveground roots provide additional support to .... the plant.

. Epiphytic roots enable a plant to grow on .... plant.

. Some plants have a .... of tap roots and fibrous roots.

VI. Match the words (1- 5) with the definitions (A- E).
— root

— branch

— moisture
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4 — storage
5 — parasite

A) ....1s the act of keeping something somewhere while it is not in use.
B) A....is an organism that lives on or in another organism.
C) ....1is the underground part of a plant that draws water and minerals
from the surrounding soil.
D) .... refers to the tiny amounts of water in the air or on something.
E) ....1s athick limb from which stems grow.

Text 7

Root Growth and Anatomy

1. Read and translate the text.

Root growth begins with seed germination. When the plant embryo
emerges from the seed, the radicle of the embryo forms the root system [53].

Vascular
cylinder

Root hair
/

Area of
maturation

Area of
elongation

Apical

meristem
Area of

cell division 7
Jf—— Root cap

>

Figure 4. Three zones of the root tip [53]

Exodermis
(sclerenchyma)

Epidermis

Phloem

Cortex
(parenchyma cells)

Pericycle Endodermis Root hairs

Figure 5. Cross section of wheat root ( Triticum) [S3]

Early root growth is one of the
of the apical
located near the tip of the root. Growth
from apical meristems is known as
primary growth, which encompasses all
elongation. Secondary growth
encompasses all growth in diameter.
Secondary growth occurs at the lateral
meristems, namely the
cambium and cork cambium. The
former forms secondary xylem and
secondary phloem, while the latter
forms the periderm [51].

To develop in this manner, a
root has several parts [1]. The tip of the
root is protected by the root cap, a
structure exclusive to roots and unlike
any other plant structure. The root cap
is continuously replaced because it gets
damaged easily as the root pushes
through soil [53].

The root tip can be divided into
three zones: a zone of cell division, a
zone of elongation, and a zone of

functions meristem

vascular
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maturation and differentiation (Figure 4). The zone of cell division is closest to
the root tip; it is made up of the actively dividing cells of the root meristem.
The zone of elongation is where the newly formed cells increase in length,
thereby lengthening the root. Virtually all increase in root length occurs in the
elongation region [1,53]. Beginning at the first root hair is the zone of cell
maturation where the root cells begin to differentiate into special cell types. All
three zones are in the first centimeter or so of the root tip.

The root has an outer layer
of cells called the epidermis. The
epidermis provides protection and
helps in absorption. Root hairs,

Dicot root Monocot root

TR ya
ey
5 T

i‘g which are extensions of root
%ﬁ epidermal cells, increase the
%‘Mﬁ@ﬁ/ surface area of the root, greatly
Endodernis contributing to the absorption of

Figure 6. Xylem and phloem in the roots water and minerals [53].

of dicotyledonous and monocotyledonous [53]

Root hairs are organs that
grow within days when water, temperature, and soluble essential elements are
at optimum levels. Root hairs die and are shed after a few weeks. Firs,
redwoods, and Scots pine do not have root hairs. Instead, they absorb water and
nutrients through the thin-walled epidermis. In contrast, some trees such as the
redbud and honeylocust have root hairs that last for several years [1].

Inside the root, the ground tissue forms two regions: the cortex and the
pith (Figure 5). Compared to stems, roots have lots of cortex and little pith. The
cortex is between the epidermis and the vascular tissue, whereas the pith lies
between the vascular tissue and the center of the root [53].

Root cortex is composed of loosely packed round tissue cells with large
diameters. The inner layer of cortex is the endodermis. Within the cortex are
the xylem, phloem, and pericycle. In dicot roots, the xylem and phloem of the
stele are arranged alternately in an X shape, whereas in monocot roots, the
vascular tissue is arranged in a ring around the pith (Figure 6) [1,53].

II. Learn the following words and word - combinations.

apical meristem amikagbHa (BepXiBKOBa) MEpHCTEMA
lateral meristem 6iyHa MepucTeMa

primary growth HEepPBUHHMH picT

secondary growth BTOPUHHUH picT

vascular cambium CYAMHHUI KamOiit

cork cambium npoOKoBHiA KamMOiit

root cortex KOpeHeBa Kopa
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periderm nepuaepMa
pericycle TIEPUTTAKIT
endogenous CHJIOTCHHHUH
exogenous €K30r€HHUHI
pith cepLeBUHA

cross section

MOTIEPEYHUIT Tepepi3

II1. Match the following words and word - combinations.

a) seed germination

1) moait KIiTHHA

b) root cap

2) CyaWHHA KIIITHHA

c) cell division

3) MmepucTema (YTBOPIOIOYA TKAHHHA)
KOpiHHS

d) outer layer

4) mpopocTaHHs HaCiHHS

¢) phloem

5) 3apo/IKOBHI1 KOpiHElb

f) vascular tissue

6) Kcuema

g) cell maturation

7) KOpeHEBUH YOXIIHK

h) radicle of the embryo

8) 30BHIIIHIH 1map

i) xylem

9) no3piBaHHS KJIITHHU

j) root meristem

10) ¢pmoema

IV. Show general understanding of the text answering the questions.
. When does the growth of root begin?
. What is a primary growth?
. Where does secondary growth occur?
. What parts of the plant are endogenous and what parts are exogenous?
. How is the tip of the root protected?
. How is the root tip divided?
. What is the zone of cell made up?
. In what zone do the root cells begin to differentiate into special sell
types?
9. What is epidermis and what are its functions?
10.When do root hairs grow?

03N N B WD~

V. Agree or disagree with the following statements.
1. The root system is formed by the radicle of the embryo.
2. The root cap rarely gets damaged as the root pushes through soil.
3. The zone of elongation is made up of the actively dividing cells.
4. The zone of cell maturation begins at the first root.
5. The epidermis surrounds areas of ground tissue and vascular tissue.
6. Root hairs increase the surface area of the root.
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7. Some trees such as the redbud and honeylocust do not have root hairs.

8. When the root pushes through soil it gets damaged easily and that’s the
reason why the root cap is continuously replaced.

9. The inner layer of cortex is the endodermis.

VL. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank - cap, division, pericycle, ground tissue, cell, root, apical
meristem, tip.

. Early root growth is one of the functions of the .... .

. Cell .... occurs in the apical meristem.

. The root .... is a structure exclusive to roots.

. The root .... can be divided into three zones.

. The zone of .... division is closest to the root tip.

. Root hairs are extensions of .... epidermal cells.

. Inside the root, the .... forms two regions: the cortex and the pith.

. Within the cortex are the xylem, phloem and .... .

0 N NN bW

Text 8
Stem

I. Read and translate the text.

Stems are a part of the shoot system of a plant. They may range in length
from a few millimeters to hundreds of meters, and also vary in diameter,
depending on the plant type. Stems are usually above ground, although the
stems of some plants, such as the potato, also grow underground. Stems may be
herbaceous (soft) or woody in nature.

Their main function is to provide support to the plant, holding leaves,
flowers and buds; in some cases, stems also store food for the plant. A stem
may be unbranched, like that of a palm tree, or it may be highly branched, like
that of an apple tree. The stem of the plant connects the roots to the leaves,
helping to transport absorbed water and minerals to different parts of the plant.
It also helps to transport the products of photosynthesis, namely sugars, from
the leaves to the rest of the plant [54].
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Plant stems,

Apical bud

(terminal bud) whether above or below

Blade}Leaf ground, are characterized

by the presence of nodes

and internodes (Figure

7). Nodes are points of

| Shoot attachment for leaves,

system .

aerial roots, and flowers.

The stem region between

two nodes is called an

internode. The stalk that

i extends from the stem to

the base of the leaf is the

- petiole. An axillary bud

[ system  is usually found in the

axil - the area between

- the base of a leaf and the

Figure 7. Parts of a Stem [46] stem - where it can give

rise to a branch or a

flower. The apex (tip) of the shoot contains the apical meristem within the
apical bud [54].

Production of new living tissue is the other function of the stem.The
normal lifespan of plant cells is one to three years. Stems have cells called
meristems that annually generate new living tissue [44].

Many environmental factors can influence stem growth. Plants that grow
in light that comes from one side (instead of from the top) tend to bend toward
the light, a process called phototropism. Plants that grow in complete darkness
tend to have stems that are abnormally long and thin and are yellow in color.
Such stems are said to be etiolated [59].

There are thousands of species whose stems have economic uses. Stems
provide a few major staple crops such as potato and taro. Sugarcane stems are a
major source of sugar. Maple sugar is obtained from trunks of maple trees.
Vegetables from stems are asparagus, bamboo shoots, cactus pads or
nopalitos, kohlrabi, and water chestnut. The spice cinnamon is bark from a tree
trunk.

Wood is used in thousands of ways, e.g. buildings, furniture, boats,
airplanes, wagons, musical instruments, sports equipment. Tree bark is often
used as a mulch and in growing medium for container plants [44].

_sLateral root

Primary root
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I1. Learn the following words.

node BY301

internode MDKBY3JIs

petiole YepeIoK

stalk cTedIIo

axillary bud na3yxoBa OpyHbKa

taro 6om.Tapo, KOJIOKa3is iCTiBHA
axil nasyxa JINCTa

apical bud BEpXiBKOBa OpyHbBKa
shoot apOCTOK, TAriH

apical meristem BEpXiBKOBa MepHCTEMa
cinnamon KOpHILS

II1. Match the following words.

a) sugarcane stem 1) nepeBHE cTeOII0

b) maple sugar 2) KOHTEHHEPHI pOCIHHI

¢) bamboo shoots 3) BogHMH KaIITaH

d) cactus pads 4) cTe6IIo IyKpOBOTO o4yepera

¢) water chestnut 5) OCHOBHE JKEPEIo

f) container plants 6) OCHOBHI KyJIbTypH

g) growing medium 7) cybcTpar i BUPOILLYBaHHS POCIIHH
h) woody stem 8) KIIeHOBHIT IIyKOP

i) staple crops 9) KaKTyCOBI JIAKH

j) major source 10) maronu 6amOyka
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X NN R LD

IV. Show general understanding of the text answering the questions.

What is an internode?

What connects the leaf to the stem?

How do stems differ?

What is the main function of the stem?
What is the axil?

What types of cells are tissues formed from?
What process is called phototropism?

. What do plants that grow in complete darkness look like?

V. Agree or disagree with the following statements.

. Areas where leaves are attached to the plant are called internodes.
. Leaf connects to the stem with the help of petiole.

. Mostly stems are above ground.

. The main function of stems is to store food for the plant.

. Stem transports water and minerals to different parts of the plant.
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6. Nodes are points where leaves, aerial roots, and flowers are attached to
the stem.

7. The normal lifespan of plant cells is two to six years.

8. Asparagus, bamboo shoots and water chestnut are vegetables from
stems.

VL. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank — woody, stalk, shoot, leaves, meristems, magnolia,
plant, buds.

1. The leaves just above the nodes arose from axillary.... .
. Stems are a part of the .... system of a plant.
. Stems vary in diameter, depending on the .... type.
. Stems may be herbaceous (soft) or .... in nature.
. A stem may be highly branched, like that of a .... tree.
. Stem helps to transport the products of photosynthesis, namely sugars,
from the .... to the rest of the plant.

. The .... that extends from the stem to the base of the leaf is the petiole.
. Cells called .... annualy generate new living tissue.
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VII. Match the words (1- 3) with the definitions (A-C).

1 - leaf

2 - stem

3 - bud
A) .... s the long, narrow part of a plant that supports the leaves and
flowers.
B) .... s the small part of a plant that grows from the stem or branch
and develops into a leaf or flower.
C) ....is the flat part of a plant that grows from the stem or branch.

Text 9
Stem Modifications

I. Read and translate the text.

In some plants the stems are modified to perform the function of storage
of food, support, protection and vegetative propagation:

*for food storage: rhizome (ginger), tuber (potato), bulb (onion), corm
(colocasia);

*for support: stem tendrils of watermelon, grapevine, cucumber;

28



*for protection: axillary buds of stem of citrus, bougainvillea get
modified into pointed thorns; they protect the plants from animals;

*for vegetative propagation: underground stems of grass, strawberry,
lateral branches of mint and jasmine;

*for assimilation of food: flattened stem of opuntia contains chlorophyll
and performs photosynthesis [32].

Some plant species have modified stems that are especially suited to a
particular habitat and environment. A rhizome is a modified stem that grows
horizontally underground and has nodes and internodes. Vertical shoots may
arise from the buds on the rhizome of some plants, such as ginger and ferns.

Corms are similar to rhizomes, except they are more rounded and fleshy
(such as in gladiolus). Corms contain stored food that enables some plants to
survive the winter. Stolons are stems that run almost parallel to the ground, or
just below the surface, and can give rise to new plants at the nodes.

Runners are a type of stolons that runs above the ground and produces
new clone plants at nodes at varying intervals: strawberries are an example.
Tubers are modified stems that may store starch, as seen in the potato. Tubers
arise as swollen ends of stolons, and contain many adventitious or unusual
buds (familiar to us as the “eyes” on potatoes). A bulb, which functions as an
underground storage unit, is a modification of a stem that has the appearance of
enlarged fleshy leaves emerging from the stem or surrounding the base of the
stem, as seen in the onion [45].

Some aerial modifications of stems are tendrils and thorns. Tendrils are
slender, twining strands that enable a plant (like a vine or pumpkin) to seek
support by climbing on other surfaces. Thorns are modified branches appearing
as sharp outgrowths that protect the plant; common examples include roses,
pumpkin, acacia [45].

II. Learn the following words.

habitat PUPOJHE CEPEIOBHIIE

rhizome KOPEHEBUIIIE

ginger iMOup

fern HanopoTh

corm Oynp0onHOyIHHA

stolons CTOJIOHH

runner Bi/IBOJIOK, BYCHK, IIOB3y4Hil NariH

tuber Oynn0a

starch KpPOXMaJb

swollen ends HaOPSIKITI KiHIT

tendril BYCHK (TOPOX), INIOJIOHIKKA (KaBYH)
thorn IITUI, KOJIFOUKA

29




~N N AW~

W AW N~

[o)}

—

II1. Show general understanding of the text answering the questions.

. What function do modified stems perform in some plants?

. What stem grows horizontally underground?

. What is the difference between corms and rhizomes?

. What stem runs almost parallel to the ground or just below the surface?
. What stems may store starch?

. What does a bulb look like?

. What are aerial modifications of stems?

IV. Agree or disagree with the following statements.

. Pointed thorns protect the plants from animals.
. Ginger and ferns have vertical shoots that arise from the buds on the

rhizome.

. Corms are different to rhizomes.
. Stored food containing in corms enables some plants to survive the

winter.

. Stolons are stems that can give rise to new plants from the bulbs.
. Runners are a type of stolon that runs underground.
. Tubers contain many adventitious or unusual buds.

V. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank — clone plants, habitat, swollen ends, storage, rounded,
internodes.

. Modified stems suit to a particular .... and environment.

. A rhizome is a modified stem that has nodes and .... .

. Corms are more .... and fleshy.

. Runners are a type of stolon that produces new .... at nodes at varying

intervals.

. Tubers arise as .... of stolon.
. A bulb functions as an underground .... unit.

VI. Match the words (1- 3) with the definitions (A-C).

. - cloning
. - tuber
. - storage

A) ....is the act of keeping something somewhere while it is not in use.
B) ....1is the process of copying a biological organism or part of that
organism.

C) ....1is an edible part that grows completely underground.
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Text 10
Leaves

I. Read and translate the text.

The term leaf refers to the organ that forms the main lateral appendage
on the stem of vascular plants. Leaves are the main sites for photosynthesis: the
process by which plants synthesize food. Although photosynthesis typically
only occurs on the upper surface of the leaf, it can occur on both sides in some
plant species [3,54].

The thickness, shape, and size of leaves are adapted to the environment.
Each variation helps a plant species maximize its chances of survival in a
particular habitat [54]. In southern Africa there is a plant called the tree tumbo,
which only has two leaves in its whole life. Each leaf can be over 27 ft. In one
year, the Amazon water lily produces leaves that are 8 ft in diameter - a child
can stand on one leaf. On the other hand, the leaves of the watermeal plant are
only 1 millimeter across [4].

Usually, the leaves of plants growing in tropical rainforests have larger
surface areas than those of plants growing in deserts or very cold conditions
[54]. The fleshy leaves of desert plants store water, while some desert plants
reserve moisture by having few or no leaves. Many other desert trees and
shrubs have also adapted by eliminating leaves - replacing them with spines
that help the plant collect moisture, provide shade and protect the plant
[11,27]. Many gymnosperms have thin needle-like or scale-like leaves that can
be advantageous in cold climates with frequent snow and frost [29].

Although leaves are typically located above ground, some species have
leaves which reside underground (e.g., bulb scales) or underwater (e.g., aquatic
plant species). Moreover, the leaves of some plants may not be associated with
photosynthesis (e.g., asparagus) [3].

Most leaves are usually green, due to the presence of chlorophyll in the
leaf cells. However, some leaves may have different colors, caused by other
plant pigments that mask the green chlorophyll [54]. In cold autumns, they
sometimes change color, and turn yellow, bright-orange, or red, as various
accessory pigments (carotenoids and xanthophylls) are revealed when the tree
responds to cold and reduced sunlight by curtailing chlorophyll production
[29].

31



II. Learn the following words and word - combinations.

lateral appendage Oi4HU# BiAPOCTOK
vascular plants CYJMHHI pOCIHUHH
tropical rainforests TpOIIiYHI Jich

bulb scales JYCKU OUOYINHH
aquatic plant species BOJIHI BHJM POCIHH
carotenoids KapOTHHOIIN
xanthophylls KCaHTO(1In

spines KOJIFOYKH
asparagus crapxa

~N NN AW

II1. Show general understanding of the text answering the questions.

. What organ forms the main lateral appendage on the stem of vascular

plants?

. What process causes plants to synthesize food?

. What helps plant species maximize its chances of survival and why?
. How do desert trees and shrubs collect moisture in deserts?

. What kind of leaves do gymnosperms have?

. Where can leaves be located?

. What factor makes leaves green?

IV. Agree or disagree with the following statements.

. Such features of the leaf as thickness, shape, and size of leaves can adapt

to the environment.

. Photosynthesis typically occurs on the upper surface of the leaf.
. Leaves of plants growing in deserts or very cold conditions have larger

surface areas than the leaves of plants growing in tropical rainforests.

. The leaves of asparagus are associated with photosynthesis.
. Leaves are usually green, due to the absence of chlorophyll in the leaf

cells.

. Accessory pigments (carotenoids and xanthophylls) are revealed when

the tree responds to cold and reduced sunlight.

V. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank— surface, underwater, green, different, sides.

. Plant pigments mask the .... chlorophyll.

2. Photosynthesis can occur on both .... in some plant species.

. Leaves of plants growing in deserts or very cold conditions have a

smaller .... area to minimize water loss.

. Most leaves are usually green but some leaves may have .... colors.
. Aquatic plant species have leaves which reside ....
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Text 11
Structure of a Typical Leaf

I. Read and translate the text.

Leaves are typically comprised of a distinct upper and lower surface,
stomata for gas exchange, waxy coating, hairs and venation [3]. Each side of
the leaf differs in regarding the
level to which these features are
expressed. Each leaf typically has
a leaf blade called the lamina,
which is also the widest part of the
leaf.

Midrib

Some leaves are attached to
the plant stem by a petiole (Figure
8). Leaves that do not have a
Figure 8. Parts of a leaf with their structure [36]  petiole and are directly attached to
the plant stem are called sessile

Venules
T
Leaf blade

Petiole

leaves (for example, corn).

Small green appendages usually found at the base of the petiole are
known as stipules. Most leaves have a midrib, which travels the length of the
leaf and branches to each side to produce veins of vascular tissue. The edge of
the leaf is called the margin [54].

Within each leaf, the vascular tissue forms veins.The arrangement of
veins in a leaf is
called the venation
pattern. Monocots
and dicots differ in
their patterns of
venation  (Figure
9). Monocots have
parallel or arc
venation; the veins

@ ®) ©

Figure 9. (a) Tulip (Tulipa), a monocot, has leaves with arc venation. Tun in straight lines
The netlike venation in this (b) linden (Tilia cordata) leaf distinguishes it
as a dicot. The (c) Ginkgo biloba tree has dichotomous venation across the length of

the leaf. In dicots,
however, the veins of the leaf have a net-like appearance, forming a pattern
known as reticulate venation. One extant plant, the Ginkgo biloba, has
dichotomous venation where the veins fork [54].



The outermost layer of the leaf is the epidermis; it is present on both
sides of the leaf and is called the upper and lower epidermis, respectively.
Botanists call the upper side the adaxial surface (or adaxis) and the lower side
the abaxial surface (or abaxis).The epidermis helps in the regulation of gas
exchange. It contains stomata: openings through which the exchange of gases
takes place.The epidermis is usually one cell layer thick; however, in plants
that grow in very hot or very cold conditions, the epidermis may be several
layers thick to protect against excessive water loss from transpiration. A waxy
layer known as the cuticle covers the leaves of all plant species.

Below the epidermis of dicot leaves are layers of cells known as the
mesophyll, or «middle leaf». The mesophyll of most leaves typically contains
two arrangements of parenchyma cells: the palisade parenchyma and spongy
parenchyma [54].

I1. Learn the following words.

lamina JIMCTKOBA IJIACTHHKA

sessile leaves CUJISTYUI TUCTOK (JTUCTOK Oe3
Yyepelka)

stipule MIPIACTHUK

midrib LIEHTpaJIbHA KHUJIKA JINCTA

vein OiuHa JXUIIKa

margin Kpall JINCTKOBOI INIACTUHU

venation JKIJIKYBaHHS

petiole Yepenok

veins MIPOXKIIKA

fork PO3JIBOIOBATHCH

stomata NPOJUXH

converge CXOJIUTHCS, CHIBIIAJaTH

cuticle KyTiKyJa

III. Match the following word — combinations.

a) reticulate venation

1) nuxoToMiuHe (BUITYACTE)
JKHJIKYBaHHS

b) dichotomous venation

2) OyroBe KUJIKYBaHHS

c) palisade parenchyma

3) rybuacrta mapeHxiMa

d) abaxis 4) nomaTh JIUCTKA

e) parallel venation 5) amakcuaabHUN

f) leaf blade 6) mapajenpHe XKUIKYBaHHS
g) arc venation 7) abakcuanbHUN

h) spongy parenchyma 8) cToBmYacTa mapeHxima

i) adaxis 9) ciTyacTe )KHIKYBaHHS
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IV. Show general understanding of the text answering the gestions.

. What is the leaf comprised of?

. What part attaches the leaf to the plant stem?

. What is the widest part of the leaf?

. What leaves are called sessile?

. What is the venation pattern?

. How do monocots and dicots differ in the patterns of venation?
. What is epidermis?

. How does the exchange of gases in leaves take place?

. What is the cuticle?

V. Agree or disagree with the following statements.

. A leaf blade is called the petiole.
. Leaves that do not have a petiole are called sessile leaves.
. A midrib branches to each side of the leaf to produce veins of vascular

tissue.

. Within each leaf, the vascular tissue forms stipules.

. A pattern known as reticulate venation is formed in dicots.

. Monocots and dicots are similar in their patterns of venation.

. Epidermis is present on both sides of the leaf.

. The epidermis has usually several layers thick.

. The palisade parenchyma and spongy parenchyma are two arrangements

of parenchyma cells.

VL. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank— edge, leaves, arrangement, epidermis, water, leaf, veins,
surface.

. Leaves are typically comprised of a distinct upper and lower .... .

. Some .... are attached to the plant stem by a petiole.

. A midrib travels the length of the .... .

. The .... of the leaf is called the margin.

. The venation pattern is the .... of veins in a leaf.

. The Ginkgo biloba has dichotomous venation where the .... fork.

. The epidermis may be several layers thick to protect against excessive

.... loss.

. Below the .... of dicot leaves are layers of cells known as the mesophyll.



Text 12
Leave Arrangement

I. Read and translate the text.

The arrangement of leaves on a stem is known as phyllotaxy. The
number and placement of a plant’s leaves will vary depending on the species,
with each species exhibiting a characteristic leaf arrangement. Leaves are
classified as either alternate or spiral, opposite and whorled (Figure 10).

Plants that have only one leaf per node have leaves that are said to be
either alternate - meaning the leaves alternate on each side of the stem in a flat
plane - or spiral, meaning the leaves are arrayed in a spiral along the stem. In
an opposite leaf arrangement, two leaves arise at the same point, with the
leaves connecting opposite each other along the branch. If there are three or
more leaves connected at a node, the leaf arrangement is classified as whorled
[54].

Leaf  Form.
Leaves may Dbe
simple or compound
(Figure 10). In a

A 8 c D simple leaf, the blade
Alternate Opposite Whorled Basal Rosette iS either completely
undivided - as in the
banana leaf - or it has
lobes, but the
separation does not

A B S D reach the midrib, as
Simple Pinnately Compound Palmately Compound Doubly Compound .
in the maple leaf. In

Figure 10. Leaf form [43] a compound leaf, the

leaf blade is

completely divided, forming leaflets, as in the locust tree. Each leaflet may

have its own stalk, but is attached to the rachis. Compound leaves may be

palmate or pinnate.A palmately compound leaf (b) resembles the palm of a

hand, with leaflets radiating outwards from one point. Examples include the
leaves of poison ivy, the buckeye tree.

Pinnately compound leaves take their name from their feather-like
appearance; the leaflets are arranged along the midrib, as in rose leaves (c) the
leaves of ash,walnut trees, potatoes, tomatoes (odd-pinnate leaf), or the honey
locust (d) or peas, acacia yellow which has double compound leaves, in which
leaflets branch from the veins (paripinnate leaf) [54]. As it was mentioned
above flowering plant leaves vary in how the leaves are arranged on the stem
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and how the blade is divided. Generally, the form and arrangement of leaves
maximizes light exposure while conserving water, reducing wind resistance, or
benefiting the plant in some other way in its particular habitat [43]

« Leaves arranged in whorls encircle upright stems at intervals. They
collect sunlight from all directions.

« Leaves arranged in basal rosettes take advantage of warm temperatures
near the ground.

« Leaves arranged in alternate or opposing pairs collect light from above.
They are typically found on plants with a single, upright stem.

« The blades of simple leaves are not divided. This provides the maximum
surface area for collecting sunlight.

« The blades of compound leaves are divided into many smaller leaflets.
This reduces wind resistance and water loss [43].

I1. Learn the adjectives.

alternate II04Y€EProBe

spiral criipanbHe

opposite CYNIPOTHBHE

whorled MYyTOBYACTE, KiJIbYacTe
flat TJIOCKUN

compound CKJIaTHUH

palmate HaJIb9acTHit

pinnate nepuctuit

II1. Learn the following words.

leaf arrangement JIUCTKOPO3MIIIIEHHSI

phyllotaxy ¢ioTakcuc, po3TaNryBaHHS JTUCTS
HaBKOJIO cTebia

houseplant KiMHATHa POCJIHHA

leaflet JIFCTOYOK

lobe IIOJIS

stalk YeperoK

rachis OCHOBHUI YepeIioK

radiate MOUTHPIOBATU

honey locust TJIeIUYisl TPUKOJIIOUKOBA

poison ivy OTpYHHMI IITIOIL

buckeye tree KIHCHKHU KallTaH

ash siceH

walnut trees TOpiX BOJIOCHKHIA

locust tree akartis Oima
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IV. Show general understanding of the text answering the questions.
. What does the number of leaves depend on?
. How are leaves classified?
. When is the leaf arrangement classified as whorled?
. What is the difference between simple and compound leaves?
. What does a palmately compound leaf resemble?
. What is the appearance of a palmately compound leaf?

[ N R S

V. Agree or disagree with the following statements.

1. Phyllotaxy is the arrangement of leaves on a stem.

2. In an opposite leaf arrangement the leaves are arrayed in a spiral along
the stem.

3. In a compound leaf the leaf blade is completely undivided.

4. Examples of plants with a palmately compound leaf are poison ivy and
the buckeye tree.

5. In pinnately compound leaves the leaflets are arranged along the midrib.

6. Each leaflet in a compound leaf may have its own stalk.

VL. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank — compound, alternate, blade, palmately, arrangement.

1. Alternate leaves are the leaves that .... on each side of the stem in a
flat plane.

2. In an opposite leaf .... two leaves arise at the same point.

3. In a simple leaf the .... is either completely undivided or it has lobes.
4.Ina .... leaf the leaf blade is completely divided and forms leaflets.
5. Examples of a .... compound leaf are the leaves of poison ivy and
buckeye tree.

Text 13
Function of the Leaf

I. Read and translate the text.

As one of the most important constituents of plants, leaves have several
essential functions: photosynthesis, transpiration, guttation, storage, defense.

The primary function of the leaf is the conversion of carbon dioxide,
water, and UV light into sugar (e.g., glucose) via photosynthesis. The simple
sugars formed via photosynthesis are later processed into various
macromolecules (e.g., cellulose) required for the formation of the plant cell



wall and other structures. Therefore, the leaf must be highly specialized to
combine the carbon dioxide, water, and UV light for this process.

Carbon dioxide is diffused from the atmosphere through specialized
pores, termed stomata, in the outer layer of the leaf. Water is directed to the
leaves via the plant’s vascular conducting system, termed the xylem. Leaves
are orientated to ensure maximal exposure to sunlight, and are typically thin
and flat in shape to allow sunlight to penetrate the leaf to reach the chloroplasts
[31.

Chloroplasts are specialized organelles that perform photosynthesis.
Once sugar is formed from photosynthesis, the leaves function to transport it
down the plant via specialized structures called the phloem, which run in
parallel to the xylem. The
sugar is typically transported

) to the roots and shoots of the
Water vapor 7 Water falls as rain
released from leaf g 7 plant, to support growth.

A Transpiration is the
process of water movement
through a plant and its
evaporation from aerial parts,
such as leaves, stems and
flowers (Figure 11) [63].
When the stomata open to
accommodate the diffusion of
carbon dioxide into the plant
for photosynthesis, water

Figure 11. Transpiration [13] flows out. This process also

serves to cool the plant via

evaporation of the water from the leaf, as well as regulate the plant’s osmotic
pressure [3].

Guttation process is observed the most when transpiration is suppressed
(Table 1) [15]. Guttation refers to the excretion of xylem from the edges of
leaves and other vascular plants due to increased levels of water in the soil at
night, when the stomata are closed. The pressure caused at the roots results in
the leakage of water from the xylem out of specialized water glands at the
edges of leaves [3]. As water from soil passes through the guttation process, it
picks up minerals, enzymes and other chemicals and is called xylem sap.

Guttation happens in certain plants that have vascular systems, such as
grass, wheat, barley, tomatoes, strawberries, and other small plants. Since

Water soaks into soil
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guttation relies on pressure, it can't occur in large plants, such as trees, because
the pressure required to force the water out is too large [23].

Table 1. Some of the major differences between Guttation and
Transpiration which make them two distinct phenomena [15]

Guttation Transpiration

Water lost in guttation is rich in | The transpired water is pure.
minerals.

Water is lost as the liquid. Water is lost in the form of vapors.

The process takes place through
hydathodes.

Stomata perform this process.

Leaves are a primary site of water and energy storage since they provide
the site of photosynthesis. Succulents are particularly adept at water storage, as
evidenced by the thick leaves. Due to the high levels of nutrients and water,
many animal species ingest the leaves of plants as a source of food.

Some leaves have also evolved defense mechanisms to avoid being eaten
or damaged. Some examples include the spines of cacti, cones of
gymnosperms, respectively. In addition, hairs found on leaves (trichomes)
prevent water loss in dry climates and sting animals that detour herbivores
(e.g.,Urticaceae). Moreover, the waxy coatings found on leaves serve to protect
against water loss, rain, and forms of contamination. Oils and other secreted
substances also detract from being consumed by herbivores [3].

I1. Learn the following words

simple sugars

HpOCTi NYKpH

leakage

HPOTIKaHHSI, IPOCOYyBaHHS

vascular system

CyAuHHA CUCTEMA

subsequent evaporation

MoAaJIbIIC BUIIAPOBYBAHHSA

osmotic pressure

OCMOTHYHUH THCK

source of food

JOKepeIo ki

spines of cacti

KOJIFOUKH KaKTyCiB

cones of gymnosperms

[IAIIKHA TOJIOHACIHHNX

diffusion

MOIIUPEHHS, PO3NOBCIOIKEHHS

guttation ryTauis (BUIUICHHS JIUCTSIM Kpareb
BOJIH)

phloem (dhnoema

xylem KcuieMa

urticaceae KPOIHBOBI (6om. poarHa)




I11. Learn the following verbs.

to detract 3MEHIIYBaTH

to ensure 3a0e3neunTu

to avoid YHUKATH

to damage IIKOJIMTH, 3aBJaBaTH 30UTKIB
to penetrate IIPOHUKATHU

to reach JIOCSATaTH

to evolve PO3BUBATHCS

to ingest KOBTaTH

to evidence CBIJIYUTH, IOBOJIUTH

to refer TIOCHJIATHCS, 3BePTaTHCS
to flow out BHTIKATH, BUTUIUBATH

IV. Show general understanding of the text answering the questions.
. What is the primary function of the leaf?
. What procees helps form simple sugars?
. How is water directed to the leaves?
. Typlical leaves are thin and flat. Why?
. What organelles perform photosynthesis?
. What is transpiration?
. What is guttation and why does it happen?
. How is the plant cooled?
. Leaves are a primary site of water and energy storage. Why?
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V. Agree or disagree with the following statements.

1. Macromolecules are required for the formation of the plant cell wall.

2. Oxygen is diffused from the atmosphere through specialized pores,
termed stomata.

3. Leaves are orientated to ensure maximal exposure to sunlight.

4. The leaves function to transport sugar down the plant via specialized
structures called the xylem.

5. Transpiration is the movement of water through the plant.

6. Guttation occurs due to increased levels of water in the soil at night.

7. Animals eat the leaves of plants due to the high level of nutrients and
water.

8. Guttation can't occur in large plants, such as trees.

VL. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank — leaves, water, vascular, roots, photosynthesis.

1. The simple sugars formed via .... are later processed into various
macromolecules.
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2. Water is directed to the .... via the plant’s vascular conducting system,
termed the xylem.

3. The sugar is typically transported to the .... of the plant, to support
growth.

4. The task of transpiration is to evaporate .... via the leaves.

5. Guttation happens in certain plants that have .... systems.

VII. Give examples of defense mechanisms which some leaves have
evolved.

Text 14
Flower

I. Read and translate the text.

External plant structures such as leaves, stems, roots, flowers, fruits and
seeds are known as plant organs. Each organ is an organized group of tissues
that works together to perform a specific function. These structures can be
divided into two groups: sexual reproductive and vegetative. Sexual
reproductive parts produce seed; they include flower buds, flowers, fruit and
seeds.

Sexual reproduction is the sole function of flowers, often the showiest
part of a plant. Flowers’ beauty and fragrance evolved not to please humans but
to attract pollinators (insects or birds), which are central to the reproductive
process.

Flowers also help classify plants.The system of plant nomenclature we
use today was developed by Carl von Linné (Linnaeus) and is based on
flowers, reproductive parts of plants or both. One reason his system is
successful is that flowers are the plant part least influenced by environmental
changes. Thus, a knowledge of flowers and their parts is essential for anyone
interested in plant identification [34].

Flowers are formed during the reproductive period of plants. The process
of flower production is called flowering. As any other plant organ, flowers are
developed by a meristem activity. The flower is connected with the stem by the
peduncle and flowers lacking peduncle are called sessiles. At the distal part, the
peduncle, or pedicel, forms a terminal structure referred as receptacle, where
other components of the flower are inserted [41].

A typical flower has 4 components: sepals, petals, stamens and pistils
(carpels) (Figure 12). Sepals are small, green, leaflike structures located at the
base of a flower [34, 41].
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They protect the flower bud. Collectively, the sepals are called a calyx.
Petals generally are the highly colored portions of a flower. Like nectar glands,
petals may contain perfume. Collectively, the petals are called a corolla.

Stigma The number of
petals on a flower
often is used to help
Ovary identify plant families
and genera. Flowers
of dicots typically
have four or five
sepals,  petals or
multiples thereof. In

Style » Carpel
Stamen

Filament

Petal
monocots, these floral

parts typically come
in threes or multiples
of three [34].

Calyx (sepals)
and corolla (petals)
form the perianth. The perianth is the non-reproductive part of the flower that
has a protection function or helps during fertilization [41].

The reproductive part composes of the androceium (group of stamens)
and the gynoecium (carpels, pistil) [41]. The stamen is the male reproductive
organ. It consists of a pollen sac (anther) and a long supporting filament.This
filament holds the anther in position, making the pollen available for dispersal
by wind, insects, or birds [34].

The pistil is a plant’s female part. It generally is shaped like a bowling
pin and is located in the flower’s center. It consists of a stigma, style and ovary.
The stigma is located at the top and is connected by the style to the ovary. The
ovary contains eggs, which reside in ovules. If an egg is fertilized, the ovule
develops into a seed [34].

Receptacle

Figure 12. Parts of a flower with their structure [33]

I1. Learn the following words

peduncle KBITKOHDKKQ, INTOJOHIKKA

sessile OecuepenKoBuil, CHITIni

receptacle KBITKOJIOXKE

sepal YaIoJIMCTOK

stamen TUYUHKA

pistil (carpels) MAaTO4Ka, MPHIHCTOK (KapIes,
IJI0OZI0OJTMCTOK)

calyx gamieyka




corolla BiHOYOK

genera COpT, BUI

perianth OLBITHHA

androceium aHIPOIIEH, YOIOBIUa YaCTHHA
KBITKH

gynoecium TiHEeIeH, J)KiHOYa YaCTHHA KBITKH

pollen sac MTHJIKOBHI MITIIOK

anther MHJIBHULIS, THIISIK

filament (inaMeHT, HUTKa THYNHKH,
BOJIOKHMHA

stigma CTHUTMa, PUJIBIIE

style CTOBITYHK

carpel TIJIOJ0THUCT

II1. Match the following words.

a) flower bud 1) 3anumoBau

b) fruit 2) yacTuHa

¢) seed 3) KBITKOBHI OyTOH
d) part 4) nramka

e) fragrance 5) komaxa

f) pollinator 6) Tt

g) insect 7) apomar

h) bird 8) HaciHHs

IV. Show general understanding of the text answering the questions.
. What plant organs do you know?
. How can external plant structures be divided?
. What is the sole function of flowers?

AW N~

. What is the main idea of Linnaeus plant nomenclature concerning the
flower?

. What is flowering?

. What flowers are called sessiles?

. Where is the receptacle formed?

. What are the components of the typical flower?

. What part of flower protects the flower bud?

10. What part of flower helps identify plant families?

11.What is the function of the perianth?

12.Where is the stigma located?

13.What are the mail and femail reproductive organs?

14.What do they consist of?

15.What is the function of the filament?
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V. Agree or disagree with the following statements.

. Each organ of plant works together to perform a specific function.
. Flower buds, flowers, fruit and seeds are the parts of vegetative

structure.

. Flower is the showiest part of a plant.

. Flowers’ beauty and fragrance evolved to please humans.

. Flowers are developed by a meristem activity.

. The flower is connected with the stem by the receptacle.

. The components of the flower are inserted in the receptacle.
. Sepals are located at the base of a flower.

. Sepals generally are the highly colored portions of a flower.

10.The perianth is the non-reproductive part of the flower.
11.The perianth is formed of calyx and corolla.

12.The stamen generally is shaped like a bowling pin.
13.The stigma is connected by the style to the ovary.

14.The ovule develops into a seed when the egg is fertilized.
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VL. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank — organ, classify, seed, corolla, flower’s, leaflike,
androceium,stigma, pollen sac, dicots, calyx, reproductive, stem.

. Sexual reproductive parts produce .... .

. Each plant .... is an organized group of tissues.

. Flowers also help .... plants.

. Flowers are formed during the .... period of plants.

. The flower is connected with the .... by the peduncle.
. Sepals are small, green.... structures.

. Collectively, the sepals are called a.... .

. Collectively, the petals are called a .... .

. Flowers of.... typically have four or five sepals.

10.The reproductive part composes of the.... (group of stamens) and the
gynoecium.

11.The stamen consists of a .... (anther) and a long supporting filament.
12.The pistil is located in the .... center.

13.The.... is located at the top.



Text 15
Types of Flowers

I. Read and translate the text.

If a flower has a stamen, pistil, petals, and sepals, it is called a complete
flower. Roses are an example. If one of these parts is missing, the flower is
called incomplete [34].

The stamen and pistil are the essential parts of a flower and are involved
in seed production. If a flower contains both functional stamens and pistils, it is
called a perfect flower, even if it does not contain petals and sepals. If either
stamens or pistils are lacking, the flower is called imperfect (Figure 13).

Stamen

Filament

Figure 13. Complete flower structure compared to imperfect
(pistillate) flower structure [50]

Pistillate (female) flowers possess a functional pistils but lack stamens.
Staminate (male) flowers contain stamens, but no pistils. Plants with imperfect
flowers are further classified as monoecious or dioecious [34].

Monoecious plants have separate male and female flowers on the same
plant (e.g., corn and cucumber). Some monoecious plants bear only male
flowers at the beginning of the growing season, but later develop both sexes
(e.g., cucumbers and squash) [34].

Dioecious species have separate male and female plants. Examples
include asparagus, ginkgo, holly and pistachio. In order to set fruits, male and
female plants must be planted close enough together for pollination to occur. In
some instances (e.g., holly), the fruit is desirable. In the case of ginkgo,
however, the fruit generally is not desirable due to its putrid smell when ripe.
Gourds (melon, water melon, squash) are unique because they may have one
plant with bisexual flowers and female flowers and male flowers.

Some plants bear only one flower per stem, which is called a solitary
flower. Other plants produce an inflorescence — a cluster of flowers [34].
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The stem holding the whole inflorescence is called a peduncle and the
major axis (incorrectly referred to as the main stem) holding the flowers or
more branches within the inflorescence is called the rachis. The stalk of each
single flower is called a pedicel. Any flower in an inflorescence is called a
floret, especially when the individual flowers are particularly small and borne
in a tight cluster [26].

Most inflorescences belong to one of two groups: simple and compound.
In the simple group, the florets start blooming from the bottom of the stem and
progress toward the top [34]. Simple inflorescences are the basis for compound
inflorescences. The single flowers are there replaced by a simple inflorescence.
Compound inflorescences are composed of branched stems and can involve
complicated arrangements that are difficult to trace back to the main branch
[26].

I1. Match the following word — combinations.
a) perfect flower 1) 3aB's13yBaTH IIOIH
b) imperfect flower 2) "9onoBiva KBiTKa (YTBOPIOIOYA THIMHKH)
c) pistillate (female) flowers | 3) nBocTareBa (JIocKOHaNa) KBIiTKA
d) staminate (male) flowers | 4) nBoOMHA pociuHa

¢) monoecious plant 5) HeZIOCKOHAJIA, OJTHOCTATEBA KIIITKA
f) dioecious plant 6) MOOJMHOKA, OKPEeMa KBITKa

g) set fruits 7) ’KiHOYA KBIiTKa

h) solitary flower 8) omHOMIOMHA pOCITUHA

II1. Learn the following words.

pollination 3aIMJICHHS

inflorescence LBITIHHS, CYLBITTS

floret KBITOYKa, OKpeMa KBiTKa CYIBITTS
cluster TPOHO

bottom HH3, OCHOBa

ginkgo TIHKTO

holly OCTPOITUCT, Maxyo

blooms LBIT, IIBITIHHS

bisexual flowers repMadpoauTHi (ZBOCTATEB1) KBITKH
pedicel KBITKOHIXKA , TUIOJOHI)KKa

rachis paxic

peduncle KBITKOHIXKA, IUIOJOHIKKA

holly naayo

pistil MaTOYKa
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1.

IV. Show general understanding of the text answering the questions.
What flower is called a complete flower?

2.What parts of a flower are involved in seed production?

3
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. What flower is perfect?

. How do pistillate (female) and staminate (male) flowers differ?
. How are plants with imperfect flowers classified?

. What are the examples of dioecious species?

. Why are gourds unique?

. What flower is called a floret?

. What is the difference between simple and compound groups of

inflorescences?

V. Agree or disagree with the following statements.

. The flower is called incomplete when one of its parts is missing.
. The flower is called imperfect if it lacks stamens or pistils.
. Monoecious plants have separate male and female flowers on the same

plant.

. Dioecious species bear only male flowers at the beginning of the

growing season.

. For successful pollination male and female plants must be planted close

enough together.

. The flower is called solitary when it is the only flower per stem.

VL. Fill in the blanks with the correct words and phrases from the
word bank

Word bank — petals and sepals, fruit, cluster, male and female,
complete, inflorescences.

. Roses are an example of a.... flower.

. A flower is called perfect even if it does not contain .... .

. Monoecious plants have separate .... flowers on the same plant.
. In the case of ginkgo the .... generally is not desirable.

. Some plants produce an inflorescence —a .... of flowers.

. In a compound group of .... the top floret opens first.



Text 16
Pollination

L.Read and translate the text.

Pollination is the transfer of pollen from an anther to a stigma, either by
wind or by pollinators [34]. Bees are a particularly important group of insect
pollinators, responsible for pollinating 60-70% of the world's total flowering
plant species, including nearly 900 food crops worldwide, such as apples,
avocados, cucumbers, squash and others [49].

Species pollinated by insects, animals or birds often have brightly
colored flowers that contain fragrance or nectar. While searching for nectar,
pollinators transfer pollen from flower to flower, either on the same plant or on
different plants. Plants evolved this ingenious mechanism in order to ensure
their species’ survival. Wind-pollinated flowers (e.g. poplar, oak, birch) often
lack showy floral parts and nectar because they don’t need to attract pollinators
[34].

There are two types of pollination, namely, cross- and self-pollination.
Cross-pollination, also called allogamy, occurs when pollen is delivered from
the stamen of one flower to the stigma of a flower on another plant of the same
species. Cross-pollination when followed by fertilization leads to the
production offspring with heterosis or hybrid vigor [47, 48]. The resulting seed
has a broader genetic base, which may enable the population to survive under a
wider range of environmental conditions. Cross-pollinated plants usually are
more successful than self-pollinated plants [34].

Self-pollination is the transfer of pollen grains from an anther to a stigma
of the same flower or plant. This often results in inbreeding depression where
undesirable recessive traits are expressed in the offspring. Self-pollination
occurs in species where pollination agents are scarce and in closed flowers
where the pollination agents have limited access to the sexual structures of the
flower. Cleistogamy is self-pollination that occurs before the flower opens
[47,48].

Self-pollination may include autogamy, where pollen is transferred to the
female part of the same flower; or geitonogamy, when pollen is transferred to
another flower on the same plant. Plants adapted to self-fertilize often have
similar stamen and carpel lengths. Plants that can pollinate themselves and
produce viable offspring are called self-fertile. Plants that cannot fertilize
themselves are called self-sterile, a condition which mandates cross-pollination
for the production of offspring. Consequently, more plants reproduce by cross-
pollination than by self-pollination [34,47].
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I1. Learn the following words.

stigma npUiMOYKa
anther MHJIBHULS, THJISIK
style CTOBIUMK MAaTOYKH
fertilization 3aILTi THEHHS
allogamy ajioramist
cleistogamy KJIeHcTOramisi
autogamy aBTOramis
geitonogamy TelTOHOTaMist
self-sterile CaMOCTEPHIbHUI
offspring HaIIAIO0K, I,
stamen THYUHKA

pollen TTUJIOK

carpel Kaprenb

I11. Match the following word — combinations.

a) cross-pollination

1) mHIIKOBE 3€pHO

b) pollen grain

2) nenpecist iHOpiTiHTa

¢) self-pollination

3) caMocTepHIIbHIH

d) environmental conditions

4) camo3anuiIeHHS

e) species’ survival

5) caMoILTi THUHA

f) sperm nucleus

6) BUJIO-BHOKMBAHHS

g) inbreeding depression

7) ciepMaTo30if

h) self-fertile

8) 30BHIIIHI yMOBH

i) self-sterile

9) nepexpecHe 3anuiIeHHs

IV. Learn the following verbs

to pollinate 3aMIIOBATH

to search HIYKaTd

to transfer nepeaBaTH, EPeHOCUTH
to ensure 3abe3neunTi

to lack HE BUCTayaTH

to attract 3aJIy4aTu

to reach JocsiraTu

to release 3BUIBHSITH, BIITyCKaTH

to develop PO3BUBATH, POCTH, IPOSIBIATH
to occur TpamusITUCs, BinOyBaTHCs
to survive BIDKHTH, 30epiraTucs

to mandate TYT - BUMaraTu
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V. Show general understanding of the text answering the questions.

. How does pollination take place?

. How do pollinators help ensure plant species’ survival?

. Why do wind-pollinated flowers often lack showy floral parts?

. What are two types of pollination?

. When does cross-pollination occur?

. What plants are more successful in surviving under a wide range of

environmental conditions?

. What is self-polination?
. When does self-pollination occur?

9. What plants have similar stamen and carpel lengths?
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VI. Agree or disagree with the following statements.

. Pollination is the transfer of pollen by wind or by pollinators.

. Wind-pollinated flowers need to attract pollinators.

. The ovule develops into a seed in case of successful fertilization.

. Pollen grows a long tube down the style to the ovules inside the ovary.
. More plants reproduce by self-pollination than by cross-pollination.

. Self-pollination occurs in species where pollination agents are scarce.
. Plants that cannot fertilize themselves are called self-fertile.

. When pollen is transferred to the female part of the same flower it is

called autogamy.

VIL. Fill in the blanks with the correct words and phrases from the
word bank

Word bank — ovules, insects, pollen, viable offspring, self-
pollination, genetic material, bees, floral parts.

. Species pollinated by.... often have brightly colored flowers.

. ....are a particularly important group of insect pollinators.

. Wind-pollinated flowers often lack showy.... and nectar.

. When pollen reaches the .... , it releases sperm.

. Cross-fertilization combines .... from two parent plants.

. Cleistogamy is .... that occurs before the flower opens.

. Geitonogamy is when.... is transferred to another flower on the same

plant.

. Plants that can pollinate themselves and produce .... are called self-

fertile.
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Text 17
Fruit

I. Read and translate the text.

Fruits are the means by which angiosperms disseminate seeds.Fruits
arise from fertilized flowers (Figure 14). In botany, a fruit is the ripened ovary
or carpel - pericarp that contains
seeds and a seed is a ripened ovule
The pericarp is often differentiated
into two or three distinct layers
called the exocarp (outer layer, also
called epicarp), mesocarp (middle
layer), and endocarp (inner layer)
(Figure 15). Pericarp may be fleshy,
as in berries or drupes, or dry and Figure 14. Flower and fruit structure
hard, as in nuts or as in an acorn. A
nut is a type of fruit and not a seed [17,18,34].

The only part of the fruit that contains genes from both the male and
female flowers is the seed. The rest of the fruit arises from the maternal plant
and is genetically identical to it. In some fruits, the seeds are enclosed within
the ovary (e.g. apples, peaches, oranges, squash and cucumbers). In others,
seeds are situated on the outside of fruit tissue (e.g. corn and strawberries) [34].

Flower (enlarged) Fruit

Exocarp Hypanthium Exocarp

Mesocarp Mesocarp \ —
? |
|
Endocarp Endocarp o
Peach Apple Tomato orange

Pericarp: exocarp + mesocarp + endocarp

Figure 15. Different parts of the pericarp [42]

Fruits are classified as simple fruits, aggregate fruits, and composite or
multiple fruits. Simple fruits can be either dry or fleshy, and result from the
ripening of a simple or compound ovary in a flower with only one pistil [17].
They include fleshy fruits such as cherries and peaches (drupe), pears and
apples (pome) and tomatoes (berries). Although generally referred to as a
vegetable, tomatoes technically are a fruit because they develop from a flower.
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Squash, cucumbers, and eggplants also develop from a single ovary and are
classified botanically as fruits [34].

Dry fruits may be

either dehiscent (they open

o to discharge seeds), or

» indehiscent (they do not

Pericarp

0

Pericarp

/.
Vo

seed

open to discharge seeds)

(Figure 16). Examples are
Seeds peanuts (legume), poppies
(capsule), maples (samara)
and walnuts (nut) [17,18,
34]. An aggregate fruit
develops from a single
flower with many ovaries,

Cypsela Shell Follicle Capsule

Indehiscent fruit Dehiscent fruits
Figure 16. Types of dry fruits [42]

such as with strawberries, raspberries and blackberries. The flower of these
plants is a simple flower with one corolla, one calyx and one stem but it has
many pistils or ovaries. Each ovary is fertilized separately. If some ovules are
not pollinated successfully, the fruit will be misshapen [34].

A multiple fruit is one formed from a cluster of flowers which are called
an inflorescence. Each flower has its own calyx and corolla and produces a
fruit, but these mature into a single mass. Examples are the pineapple, fig,
mulberry, osageorange and breadfruit [17,34].

I1. Learn the following words.

pistil 6om. MaTOUKa

pericarp MIepUKapIIii, OILTIIs, HABKOJIOILTI IS, OTLUIOICHb
drupes KicTsHKa (mun niooa)

exocarp eK30KapIIiit

mesocarp Me30Kapmin

endocarp SHJIOKapHii

samara KpHiaTka (mun niooa)

capsule H6om.xopobouKa

stem KBITKOHOC, KBITKOHIXKa, IJIOJOHIXKa, CTEOJI0
inflorescence CYLBITTSI

osageorange MaKIIopa, a1laMoBe sI0JIyKO, KUTANChKUIA aneibCuH
nut D)ropix 2)cim Auka, I Topixa

legume 0606w, 610 (mun nioda)

dehiscent 1)3HeBOTHEHUH, 2)IIT0 PO3KPHUBAETHCS

carpel Kapmeib

epicarp enikapn




II1. Match the following word — combinations.

a) simple fruits

1) s6syKko (TUN IIIOY)

b) aggregate fruits

2) MaTepUHChbKA POCIHHA

c¢) multiple fruits

3) mpocTi wioau

d) fleshy fruits 4) cyxuit ppykr

¢) maternal plant 5) ckiamHi WIoau

f) dry fruit 6) 30ipHI TUTOIN

g) pome 7) srou (THII TUIOAY)
h) berries 8) M’sicucTi Tou

IV. Show general understanding of the text answering the questions.

1. How is fruit classified in botany?

[\

. What layers has the pericarp?

W

flowers?
. How can fruits be classified?
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. What part of the fruit contains genes from both the male and female

. What fruits belong to the simple fruits?
. What does the flower of an aggregate fruit look like?
. In what cases can the fruit be misshapen?

V. Agree or disagree with the following statements.

. A nut is a type of a seed.

AW N —

a flower with only one pistil.
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. Fruits arise from fertilized flowers.

. In some fruits seeds are situated on the outside of fruit tissue.
. Simple fruits result from the ripening of a simple or compound ovary in

. Squash, cucumbers, and eggplants are classified botanically as berries.
. Dehiscent dry fruits do not open to discharge seeds.

7. An aggregate fruit develops from a single flower with many ovaries.

VL. Fill in the blanks with the correct words and phrases from the

word bank.

Word bank — cherries and peaches, ovary, fruit, fleshy.
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. In botany a .... is the ripened ovary or carpel that contains seeds.
. Pericarp may be ...., as in berries or drupes.

. In some fruits, the seeds are enclosed within the .... .

. Simple fruits include fleshy fruits such as .... .

VII. Match the words (1- 3) with the definitions (A-C).

1 —seed
2 — flowering




3 — fruit
A) Ifaplantis ..., it produces flowers.
B) A ... is asmall, usually hard, object from which a plant grows.
C) A ...is the part of an edible plant that has seeds.

Text 18
Seeds

I. Read and translate the text.

A seed is a structure that encloses the embryo of a plant in a protective
outer covering. A seed contains all of the genetic information needed to
develop into an entire plant. A typical seed consists of three main parts: seed
coat, endosperm and embryo (Figure 17) [37,61].

Endosperm Testa
Stores reserve food Seed Coat{
Protects the LTegmen
seed
Plumule
Epicotyl
Hypocotyl
+—Embryo I
Develops into -Radicle
a new plant
Cotyledon
Corn Seed Bean Seed
(monocot) (dicot)

Figure 17. Structure of seeds of dicotyledonous (a)
and monocotyledonous (b) plants [37]

The embryo is a miniature plant in an arrested state of development.
Embryo consists of germinal root, germinal stem and cotyledons. Epicotyl — the
tiny shoot of an embryo, from which the entire shoot system develops. The tip
of the epicotyl is called plumule. Hypocotyl is the stage of transition for the
growing shoot and root of the embryo. Radicle — the tiny root of the embryo.
Cotyledons are the leaves of the embryo that provide nourishment to the
developing plant [37].

The endosperm (and in some species the cotyledons) is a built-in food
supply (stocking nutrients), which can be made up of proteins, carbohydrates
or fats.The seed coat, a hard outer covering, protects the seed from disease and
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insects. It also regulates water intake in the seed and initiating germination
before the proper time.

A seed is primarily of
two types. The two types are:
monocotyledonous seed and endosperm
dicotyledonous  seed. A o endeseenn

horny endosperm

monocotyledonous seed, as the  endosperm
cells with

hull

bran
seed coat (testa)
name suggests, has only one starch granules tube cells ~ 3

f cross cells
cotyledon. Seed coat in the i Touer k + il mecocor 3
seed of cereals such as maize, /

wheat and oats is membranous
and generally fused with the

fruit wall, called hull (Figure
18). The endosperm is a tissue Figure 18. Structure of monocotyledonous [39]

FLETOLY

germ (embryo)

plumule
scutellum
radicle

that stores nutrients necessary

for the development of the embryo during germination. Generally,
monocotyledonous seeds are endospermic (albuminous seed) but some as in
orchids are non-endospermic (exalbuminous seed). Aleurone layer is the outer
covering of endosperm that separates the embryo from a proteinous layer.

The embryo is small and situated in a groove at one end of the
endosperm. The embryo consists of a shield, germinal root, germinal stem.
Scutellum is one large and shield-shaped cotyledon. Plumule and radicle are the
two ends of embryonal axis. The plumule and radicle are enclosed in sheaths
which are called coleoptile and coleorhiza [61].

Unlike monocotyledonous seed, a dicotyledonous seed, as the name
suggests, has two cotyledons. The seed coat of the seed has two layers, the outer
testa and the inner tegmen.The seed has the hilum, it is a scar on the seed coat
through which the developing seed was attached to the fruit. Micropyle is a
small pore in the seed coat through which oxygen and water flow in the future
germination of the seed.

Embryo consists of germinal root, germinal stem, two cotyledons (first
germinal leaves), germinal bud. Cotyledons are often fleshy and full of reserve
food materials. In many dicots, the food reserves of the endosperm are
completely exported to the cotyledons before the seed completes its
development, and consequently the mature seed lacks endosperm. In plants such
as bean, gram and pea, the endosperm is not present in the matured seed. They
are known as non-endospermous (exalbuminous seed) [12,61].
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I1. Match the following word — combinations.

a) embryo

1)HaciHHEBa LIKipKa, 000JIOHKA HACIHUHH,

b) endosperm

2) ByIJIeBOAU

c) seed coat

3) eMOpioH, 3apOJIOK

d) proteins

4) ciM“simoi

e) carbohydrates

5) 3amacaroyi MO>KUBHI PCUYOBHHH

f) cotyledons

6) enyocrepm

g) stocking nutrients

7) Ginku

II1. Learn the following words and word — combinations.

proteinous layer

OinKOBMIA 1IAp

germinal root

3apOJIKOBUI KOpiHElb

germinal stem

3apOAKOBHUH CTEOENeIb

germinal bud

3apoJIKoBa OpyHbKa

shield-shaped

[ATOTIOXIOHUH

plumule 3apOAKOBHH a00 NMEPBUHHMHI MariH
embryonal axis eMOpioHaIbHA BiCh

coleorhiza KOJIEOpH3a, KOPEHEBA IiXBa
coleoptile KOJICONITHJIC, KOJICONTUIIb

outer testa

30BHIIIHSA HaCIHHEBA 000IOHKA

inner tegmen

BHYTpIIHS HACIHHEBA 000JIOHKA

epicotyl €MKOTHIb, HAACIM 10IbHE KOJIIHO
hypocotyl TIIIOKOTHIIB, MiACIM’SITOTBHE KOJTIHO
scutellum IIUTOK (3€pPHO 31aK08UX)

aleurone layer ajepoHoBHH TIap (3epHo)

plumule nepiia OpyHbKa 3apojIka 3

3apOJAKOBHUMH JIMCTKAMHU

IV. Show general understanding of the text answering the questions.
. What is a seed?
. What information does a seed contain?
. What does a seed consist of?
. What does an embryo consist of?
. What is the function of the seed coat?
. What are the types of seeds?
. What seed has two cotyledons?
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V. Agree or disagree with the following statements.
1. Cotyledons are the leaves of the embryo that provide nourishment to the

developing plant.
2. The tip of the hypocotyl is called plumule.
3. The endosperm regulates water intake in the seed.
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4. Nutrients necessary for the development of the embryo during
germination are stored in the endosperm.

5. The embryo in a monocotyledonous seed is situated in a groove at one
end of the endosperm.

6. The embryo in a monocotyledonous seed consists of two cotyledons.

7. The developing seed attaches to the fruit through the hilum.

8. Oxygen and water flow in the seed through cotyledons.

VL. Fill in the blanks with the correct words and phrases from the
word bank

Word bank - carbohydrates, outer testa, food materials, proteinous,
embryonal, seed coat, development

. The embryo is a miniature plant in an arrested state of .... .

. The endosperm contains proteins .... or fats.

. In the seed of cereals the .... is membranous.

. Aleuron layer separates the embryo from a ... layer.

. Plumule and radicle are the two ends of .... axis.

. The seed coat of a dicotyledonous seed has two layers, the .... and the
inner tegmen.

7. Cotyledons are often fleshy and full of reserve .... .
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Text 19
Germination

I. Read and translate the text.

Germination is when a seed embryo goes from a dormant state to an
active, growing state. Before any visual signs of germination appear, the seed
must absorb water through its seed coat. It also must have enough oxygen and
a favorable temperature. Some species, such as celery, also require light.
Others require darkness. If these requirements are met, the radicle is the first
part of the seedling to emerge from the seed. It develops into the primary root
and grows downward. From this primary root, root hairs and lateral roots
develop. Between the radicle and the first leaflike structure is the hypocotyl,
which grows upward in response to light.

The seed leaves, or cotyledons, encase the embryo. They usually are
shaped differently than the leaves the mature plant will produce. Monocots
produce one cotyledon, while dicots produce two [34].



Many factors affect the germination. The seed’s age greatly affects its
viability (ability to germinate). Older seed generally is less viable than young
seed, and if it does germinate, the seedlings are less vigorous and grow more
slowly.

The  seedbed

monocotyledon
—_endosperm b _ A st Must be  properly
ledon Se€d coat epicotyl coleoptile eaf
- cotvleda eaf - prepared and made up
2 coleoptile —
of loose, fine-textured
—— epicotyl ) .
o ocoryt soil. Seeds must be
%radide / \,ool planted at the proper
seed coat radicle  hypocotyl first leaves
fused to depth. If they are too
ovary wall shallow, they may
epicotyl hypocotyl wash away with rain
plogll Wpocol dicotyledon 1y Wit
sead cont hypocot " or watering; if too
\ cotyledon __ deep, they won’t be
radicle
ceed able tg push through
coat the soil. Seeds must
have a continual
cotyledons raducle

supply of moisture;

Figure 19. Internal structures of a corn seed .
however, if over-

with stages of germination (top);

Internal structures of a bean seed with watered, they will rot.

stages of germination (bottom) [21] Many weed

seeds are able to germinate quickly and under less than optimal conditions.
This is one reason they make such formidable opponents in the garden [34].

In monocotyledon nutrients are stored in the cotyledon and endosperm
tissue (Figure 19). The radicle and hypocotyl (region between the cotyledon
and radicle) give rise to the roots. The epicotyl (region above the cotyledon)
gives rise to the stem and leaves and is covered by a protective sheath
(coleoptile). In dicotyledon all nutrients are stored in the enlarged cotyledons.
The radicle gives rise to the roots, the hypocotyl to the lower stem, and the
epicotyl to the leaves and upper stem [21].

I1. Match the following word — combinations.

a) dormant state 1) 6iyHHMit KOpiHB

b) primary root 2) MilHU# caJKaHelb
¢) root hairs 3) 3pisia pocauHa

d) lateral root 4) HaCIHHEBE JIOXKE

¢) mature plant 5) cTaH CIOKOIO

f) vigorous seedling 6) IepBUHHUI KOPiHb
h) seedbed 7) KOpEeHEeBi BOJIOCKH
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I11. Show general understanding of the text answering the questions.
. 1.What are the obligatory requirements for germination?
. What is the first part of the seedling to emerge from the seed?
. How does the hypocotyl grow?
. How many cotyledons do dicots and monocots produce?
. How does the seed’s age affect the germination?
. How does the depth of planting influence the seed?
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IV. Agree or disagree with the following statements.
1. Before germinating, the seed must absorb water through its seed coat.

2.The radicle develops into the primary root and grows upward.

3.Cotyledons are the seed leaves.

4.Cotyledons usually are shaped differently than the leaves of the
mature plant.

5.0lder seed generally is more viable than young seed.

6.Many weed seeds are able to germinate under less than optimal
conditions.

V. Fill in the blanks with the correct words and phrases from the
word bank
Word bank — oxygen, viability, seedbed, primary root, moisture,
embryo.

1. Germination is when a seed .... goes from a dormant state to an active,

growing state.

. The seed must have enough .... and a favorable temperature.

. From the ...., root hairs and lateral roots develop.

. The seed’s age greatly affects its .... (ability to germinate).

The .... must be made up of loose, fine-textured soil.

. Seeds must have a continual supply of .....
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VI. Match the words (1- 3) with the definitions (A-C).
1 — seedling
2 — germinate
3 — seed vigor
A) ....1is how likely a seed is to grow and how strong its seedling will be.
B) A ....1is a baby plant that comes from a seed.
C) To ....1s for a seed to begin to grow.



PART III
ENVIRONMENTAL FACTORS AFFECTING PLANT
GROWTH

Text 20
Environmental Factors Affecting Plant Growth

I. Read and translate the text.

Environmental factors that affect plant growth include light, temperature,
water, humidity, and nutrition. With a basic understanding of these factors, you
may be able to manipulate plants to meet your needs, whether for increased
leaf, flower, or fruit production. By recognizing the roles of these factors, you
also will be better able to diagnose plant problems caused by environmental
stress.

Temperature influences most plant processes, including photosynthesis,
transpiration, respiration, germination, and flowering. As temperature increases
(up to a point), photosynthesis, transpiration, and respiration increase. When
combined with day-length, temperature also affects the change from vegetative
(leafy) to reproductive (flowering) growth. Depending on the situation and the
specific plant, the effect of temperature can either speed up or slow down this
transition [16].

Water is very important for plants because it acts as a media for chemical
reaction within cells, basic component to form nutrition, and facilitator to help
circulating nutrition throughout plant’s body. Plants which lack of water wither
by which their green color changes into yellow and dries. And finally die.

Plants require oxygen to break down nutrient they produce into simple
substances and energy. The process to break down nutrient by using oxygen is
called cellular respiration. Then, plants will use the energy they produce to do
their activities, one of which is growth. If oxygen supply is insufficient, then
the process of growth and development will be disturbed [55].

Just like water, carbon dioxide is required in the process of nutrient
manufacture through photosynthesis process. The lack of carbon dioxide can
also decrease nutrient manufactured.

Light is required by plant to conduct photosynthesis. Plant that grows in
enough light condition will produce strong stem, more developed leaves and
green color. On some plant species the length of light period has strong
influence on plant growth and development. Plant’s respond to the length of
the periods of light is called photoperiodism.
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Plants require various nutrients in soil. They are used as components to
make organic matter in cell. Nutrient in soil can be classified into
macronutrient and micronutrient. Macronutrients are required in large amount,
while micronutrients are required in smaller amount [55].

I1. Match the following word — combinations.

a) lack of water 1)po3IIeruItoBaTH OXKHUBHI
PECYOBHHHU

b) affect plant growth 2) npoBoauTH (HOTOCHHTE3

¢) meet needs 3) BILIMBATH HA PICT POCIUH

d) conduct photosynthesis 4) IPUCKOPIOBATH

e) break down nutrients 5) BUKIIMKATH TPOOIIEMY

f) cause problem 6) 3a7I0BOJILHSATH MOTPEOH

g) speed up 7) TadpMyBaTH

h) slow down 8) HecTawya BosH

II1. Show general understanding of the text answering the questions.
. What factors affect plant growth?
. What processes does temperature influence?
. What factor acts as a media for chemical reaction within cells?
. Why do plants require oxygen?
. Why is carbon dioxide important?
. What factor conducts photosynthesis?
. What is photoperiodism?
. What factors make organic matter in cell?

0 N N L bW~

IV. Agree or disagree with the following statements.
1. You can better diagnose plant problems caused by environmental stress

recognizing the roles of environmental factors.

2. As temperature increases (up to a point), photosynthesis, transpiration,
and respiration decrease.

3. Water acts as facilitator to help circulating nutrition throughout plant’s
body.

4. When plants which lack of water wither their color changes.

5. Plants break down nutrient into simple substances and energy without
using oxygen.

6. Lack of oxygen leads to the disturbance of growth.

7. Sufficient light condition promotes strong stem and more developed
leaves.

8. Usually micronutrients are required in large amount.
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V. Fill in the blanks with the correct words and phrases from the
word bank
Wordbank - cellular respiration, plant, transpiration, organic
matter, nutrient manufacture, water, slow down.

1. As temperature increases photosynthesis and .... increase.

2. The effect of temperature can either speed up or .... the change from
vegetative (leafy) to reproductive (flowering) growth.

3. Plants which lack of ....wither.

4. The process to break down nutrient by using oxygen is called ....

5. Carbon dioxide is required in the process of ....through photosynthesis
process.

6. Light is required by .... to conduct photosynthesis.

7. Various nutrients in soil are used by plants as components to make .... in
cell.

Text 21
Temperature

I. Read and translate the text.

Temperature is one of the important environmental factors that affects
major plant processes and is species dependent. Cool-season plants (cold-
resistant plants) such as spinach, radish and salad germinate best at 55° to
65°F, while warm-season crops (thermophilic crops) such as tomato, petunia,
and lobelia germinate best at 65° to 75°F. Different species require different
temperatures during growth, flowering and fruiting [16].

When combined with day-length, temperature affects the change from
vegetative (leafy) to reproductive (flowering) growth. Depending on the
situation and the specific plant, the effect of temperature can either speed up or
slow down this transition. Sometimes horticulturists use temperature in
combination with day length to manipulate flowering [16]. Temperature also
affects the quality of the crops. Low temperatures reduce energy use and
increase sugar storage. Thus, leaving crops such as ripe winter squash on the
vine during cool, fall nights increases their sweetness.

Adverse temperatures, however, cause stunted growth and poor-quality
vegetables. Temperatures higher than needed increase respiration, sometimes
above the rate of photosynthesis. Thus, photosynthates are used faster than they
are produced. For growth to occur, photosynthesis must be greater than
respiration. Daytime temperatures that are too low often produce poor growth
by slowing down photosynthesis. The result is reduced yield. Daytime
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temperatures that are too high sometimes lead to the poor guality vegetables.
For example, high temperatures cause bitter lettuce [16].

Thermoperiod refers to daily temperature change. Plants grow best when

daytime temperature is about 10 to 15 degrees higher than nighttime
temperature. Under these conditions, plants photosynthesize (build up) and
respire (break down) during optimum daytime temperatures and then curtail
respiration at night.

Some plants that grow in cold regions need a certain number of days of

low temperature (dormancy). Knowing the period of low temperature required
by a plant, if any, is essential in getting it to grow to its potential. Peaches are a
prime example; most varieties require 700 to 1,000 hours between 32° and
45°F before breaking their rest period and beginning growth. Lilies need 6
weeks of temperatures at or slightly below 33°F before blooming [16].

(o) I VS I\ ]
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I1. Match the following word — combinations.

a) species dependent 1) penpoIyKTHBHE 3pOCTaHHS
b) vegetative growth 2) CTIOBITBHIOBATH

¢) reproductive growth 3) 3a1eXKHU Bl BUIIB

d) sugar storage 4) BereTaTuBHE 3POCTAHHS

e) winter squash 5) BMiCT yKpy

f) slow down 6) o3uMi rapOy30Bi

I11. Show general understanding of the text answering the questions.

. What is the best temperature to germinate for cool and warm season

plants?

. How do horticulturists manipulate flowering?

. How does low temperatures affect the quality of the crops?

. What do too low and too high daytime temperatures lead to?
. What is a thermoperiod?

. When do plants grow best?

IV. Agree or disagree with the following statements.

. Temperature is species dependent.

. Temperature affects the change from vegetative to reproductive growth.
. Temperatures higher than needed decrease respiration.

. For growth to occur, respiration must be greater than photosynthesis.

. Some plants that grow in cold regions need dormancy.

. Low temperatures cause bitter lettuce.



V. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank - quality, environmental, sugar, blooming,
stunted growth, temperatures.
1. Temperature is one of the important .... factors.

[\S}

. Different species require different .... during growth, flowering and
fruiting.

. Temperature also affects the .... of the crops.

. Adverse temperatures cause .... and poor-quality vegetables.

. Low temperatures can increase .... storage.

. Lilies need 6 weeks of temperatures at or slightly below 33°F before.....

AN W KW

Text 22
Light in plant life

I. Read and translate the text.

Three principal characteristics of light affect plant growth: quantity,
quality, and duration. Light quantity refers to the intensity, or concentration of
sunlight. It varies with the seasons. The maximum amount of light is present in
summer, and the minimum in winter. Up to a point, the more sunlight a plant
receives, the greater its capacity for producing food via photosynthesis [16].

You can manipulate light quantity to achieve different plant growth
patterns. Increase light by surrounding plants with reflective materials, a white
background, or supplemental lights. Decrease it by shading plants with
cheesecloth or woven shade cloths.

Light quality refers to the color (wavelength) of light. Sunlight supplies
the complete range of wavelengths and can be broken up by a prism into bands
of red, orange, yellow, green, blue, indigo and violet.

Blue and red light, which plants absorb, have the greatest effect on plant
growth. Blue light is responsible primarily for vegetative (leaf) growth. Red
light, when combined with blue light, encourages flowering. Plants look green
to us because they reflect, rather than absorb, green light.

Duration, or photoperiod, refers to the amount of time a plant is exposed
to light. Photoperiod controls flowering in many plants. Scientists initially
thought the length of light period triggered flowering and other responses
within plants. Thus, they describe plants as short-day or long-day, depending
on what conditions they flower under. We now know that it is not the length of
the light period, but rather the length of uninterrupted darkness, that is critical
to floral development [16].

65



Plants are

24 hours The day-length requirements for flowering in classiﬁed il’ltO three
three categories of plants. e . .
Shoxt oy Blont =y categories:  short-day
e 1T G | ioht).  lone-d
—_— &”  (longnighy). long-day
hours (short-night), or day-
24 .
p neutral, depending on
8 Long day plant | +- v,‘

s Day length more than 12 hrs .,f’ thelr response to the
for flowering duration of light or

) darkness (Figure 20).

“ P Natural day plont . i?/" Short-day plants form
‘ Day length immaterial than 12 hrs ﬂOWCrS Only When day
12 length is less than about

Figure 20. Classification of plants based on photoperiodism [8] 12 hours. In contrast,

long-day plants form

flowers only when day length exceeds 12 hours. Day-neutral plants form
flowers regardless of day length. Examples are tomato, corn, cucumber, and
some strawberry cultivars.

Some plants do not fit into any category, but may respond to

combinations of day lengths. Petunias, for example, flower regardless of day
length, but flower earlier and more profusely with long days [16].

I1. Match the following word — combinations.

a) light quantity 1) pO3BHUTOK KBITiB

b) plant growth pattern 2) BUKJIMKATH LIBITIHHS
c) supplemental lights 3) psICHO KBITHYTH

d) trigger flowering 4) MOJeTh POCTY POCIHH
e) floral development 5) MoAaTKOBI BOTHI

f) duration of darkness 6) KIJIBKICTh CBITJIa

g) flower profusely 7) TPUBAJICTh TEMPSBH
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II1. Show general understanding of the text answering the questions.

. What are principal characteristics of light?
. What does the plant’s capacity for producing food via photosynthesis

depend on?

. How can you increase light for better plant growth?

. What colours have the greatest effect on plant growth?

. What colours encourage flowering?

. What is a photoperiod?

. What is critical to floral development: the length of the light period or

the length of uninterrupted darkness?
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IV. Agree or disagree with the following statements.

. Light quantity refers to the color (wavelength) of light.
. The maximum amount of light is present in winter, and the minimum in

summer.

. You can not manipulate light quantity to achieve different plant growth

patterns.

. We can decrease light by shading plants with cheesecloth or woven

shade cloths.

. Sunlight can be broken up by a prism into bands of red, orange, yellow.
. Blue and green light, which plants absorb, have the greatest effect on

plant growth.

. Photoperiod controls flowering in many plants.
. Long-day plants form flowers regardless of day length.

V. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank - light period, long days, vegetative growth, duration of
light, day length, light quantity, absorb, wavelength.

. You can manipulate .... to achieve different plant growth patterns.

. Light quality refers to the color (....) of light.

. Blue light is responsible primarily for .....

. Plants look green to us because they reflect, rather than ...., green light.

. It is not the length of the .... that is critical to floral development.

. Plants are classified into three categories, depending on their response to

the .... or darkness.

. Day-neutral plants form flowers regardless of .... .
. Petunias flower earlier and more profusely with .... .

Text 23
Water and humidity

I. Read and translate the text.
Most growing plants contain about 90 percent water. Water plays many

roles in plants. It is: 1) a primary component in photosynthesis and respiration;
2) responsible for turgor pressure in cells (Like air in an inflated balloon, water
is responsible for the fullness and firmness of plant tissue.Turgor is needed to
maintain cell shape and ensure cell growth.); 3) a solvent for minerals and
carbohydrates moving through the plant; 4) responsible for cooling leaves as it
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evaporates from leaf tissue during transpiration; 5) a regulator of stomatal
opening and closing, thus controlling transpiration and, to some degree,
photosynthesis; 6) the source of pressure to move roots through the soil; 7) the
medium in which most biochemical reactions take place.

Relative humidity is the ratio of water vapor in the air to the amount of
water the air could hold at the current temperature and pressure. Warm air can
hold more water vapor than cold air. Relative humidity (RH) is expressed by
the following equation: RH = water in air + water air could hold (at constant
temperature and pressure) ) x 100%.

For example, if a pound of air at 75°F could hold 4 grams of water
vapor, and there are only 3 grams of water in the air, then the relative humidity
(RH) is: 3 +4 x 100%= 75%.

Water vapor moves from an area of high relative humidity to one of low
relative humidity. The greater the difference in humidity, the faster water
moves. This factor is important because the rate of water movement directly
affects a plant’s transpiration rate.

The relative humidity in the air spaces between leaf cells approaches 100
percent. When a stoma opens, water vapor inside the leaf rushes out into the
surrounding air and a bubble of high humidity is formed around the stoma. By
saturating this small area of air, the bubble reduces the difference in relative
humidity between the air spaces within the leaf and the air adjacent to the leaf.
As a result, transpiration slows down. If wind blows the humidity bubble away,
however, transpiration increases.

Thus, transpiration usually is at its peak on hot, dry, windy days. On the
other hand, transpiration generally is quite slow when temperatures are cool,
humidity is high, and there is no wind.

Hot, dry conditions generally occur during the summer, which partially
explains why plants wilt quickly in the summer. If a constant supply of water is
not available to be absorbed by the roots and moved to the leaves, turgor
pressure is lost and leaves go limp[ 16].

I1. Match the following word — combinations.

a) turgor pressure 1) minTpumka GopMu KIITHH
b) maintain cell shape 2) BOJsHA TTapa

c) relative humidity 3) THCK Typropy

d) water vapor 4) mKepeno THCKY

) transpiration rate 5) BiTHOCHA BOJIOTiCTh

f) constant supply 6) 3aKpUTTS IPOJIUXiB

g) stomatal closing 7) WIBHJKICTH TpaHCHipamii
h) source of pressure 8) mocTiliHu# 3amac
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II1. Show general understanding of the text answering the questions.

. What is relative humidity?

. How does water vapor moves?

. What does the rate of water movement affect?

. What is the percent of the relative humidity in the air spaces between

leaf cells?

. How is a bubble of high humidity formed around the stoma?
. When is transpiration at its peak?

. When is transpiration quite slow?

. What weather conditions lead to the turgor pressure loss?

IV. Agree or disagree with the following statements.

. Most growing plants contain about 100 percent water.

. Water is a primary component in photosynthesis and respiration.

. Water cools leaves as it evaporates from leaf tissue during transpiration.
. Water is the medium in which most biochemical reactions take place.

. Cold air can hold more water vapor than warm air.

. The greater the difference in humidity, the slower water moves.

. The rate of water movement directly affects a plant’s transpiration rate.
. The relative humidity in the air spaces between leaf cells approaches 90

percent.

V. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank - carbohydrates, conditions, leaves, biochemical
reactions, water vapour, source of pressure, turgor.

. Water is responsible for.... pressure in cells.

. Water is a solvent for minerals and .... moving through the plant.
. Water is the .... to move roots through the soil.

. Water is the medium in which most .... take place.

5.When a stoma opens, .... inside the leaf rushes out into the surrounding

6.
7.

air.
Hot, dry .... generally occur during the summer.
If a constant supply of water is not available .... go limp.
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Text 24
Plant nutrition

I. Read and translate the text.

Plants, unlike animals, do not have to obtain organic materials for their
nutrition, although these form the bulk of their tissues. By trapping solar
energy in photosynthetic systems, they are able to synthesize nutrients from
carbon dioxide (CO,) and water [40].

There is a large number of elements in nature, out of which sixteen are
important for the proper growth and development of crop plants: Carbon,
Hydrogen, Oxygen, Nitrogen, Phosphorus, Potash, Calcium, Magnesium,
Sulfur, Iron, Copper, Zinc, Boron, Molybdenum, Manganese and Chloride. C,
H and O contribute the 85-90 % of the total plant content. They are organic
elements [25].

However, plants do require inorganic salts, which they absorb from the
soil surrounding their roots. Soil is a major source of nutrients needed by plants
for growth [40].

The three main nutrients are nitrogen (N), phosphorus (P) and potassium
(K). Together they make up the trio known as NPK. Plants require nitrogen in
the form of nitrate (NO;") or ammonium (NH,4") ions; phosphorus in the form
of phosphate and, potassium in the form of cation (K"). These are called macro
or major nutrients and required in comparatively large amounts [40,25].

N gives dark-green colour to crop plants and it increases the vegetative
growth of crop plants. It is most important for preparation of starch in leaves
and production of amino acids. P is the constituent of certain nucleic acids,
phosphatides, chromosomes and enzymes. P works as a catalyst in about 60
enzymatic systems of the plants and regulates the water in plants and reduces
the negative effects of salts in the plants [25].

Potassium 1is associated with the movement of water, nutrients and
carbohydrates in plant tissue. It’s involved with enzyme activation within
the plant, which affects protein, starch and adenosine triphosphate (ATP)
production. The production of ATP can regulate the rate of photosynthesis.
Potassium also helps regulate the opening and closing of the stomata, which
regulates the exchange of water vapor, oxygen and carbon dioxide. If K is
deficient or not supplied in adequate amounts, it stunts plant growth and
reduces yield. For perennial crops such as alfalfa, potassium plays a role in
stand persistence through the winter [66]. Other important nutrients are:
calcium (Ca), magnesium (Mg) and sulfur (S). They are mesoelements.Ca is an
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important constituent of plant cell wall and it promotes early root growth and
development [25,40].

Magnesium is the central core of the chlorophyll molecule in plant
tissue. Thus, if Mg is deficient, the shortage of chlorophyll results in poor
and stunted plant growth. Magnesium also helps to activate specific enzyme
systems [65].

In plants, sulfur is essential for nitrogen-fixing nodules on legumes, and
necessary in the formation of chlorophyll. Plants use sulfur in the processes of
producing proteins, amino acids, enzymes and vitamins. Sulfur also helps the
plant’s resistance to disease, aids in growth, and in seed formation [10].

Iron (Fe), boron (B), manganese (Mn), zinc (Zn), copper (Cu),
molybdenum (Mo), cobalt (Co), silicon (Si) are the micro or minor nutrients
which are required in smaller quantities for vegetative and reproductive growth
of crop plants but play a very important role in the physiological processes of
the crop plants [25,40].

Testing the soil helps determine what nutrients are avaible or unavailable
for growing certain crops. The best soil has a balance of nutrients, such as
nitrogen, phosphorus, potassium and others.

I1.Learn the following verbs.

to obtain OTpUMYBaTH

to trap JIOBUTH

to require BHUMAraTH, noTpe0yBaTH

to surround 0TOYyBaTH

to determine BU3HAYATH

to proceed MIPOJIOBXKYBATH, BiTHOBIIOBATH
to result BUILIMBATH

to involve 3aJTy4aTH, MICTHTH B 001

IT1. Match the following words and word - combinations.

a) nutrition 1) TkaHMHA
b) bulk 2) 3pOCTaHHS
c) tissue 3) xopiHb

d) solar 4) >KUBJICHHSI
e) carbon dioxide 5) mxepeno

f) shoot system

6) COHSTYHMI

g) root 7) BUTPHBAIICTh BPOXKAKO
h) source 8) maca

i) growth 9) BeretaTUBHA CHCTEMA
g) crop 10) ByTIIeKHCIHIA Ta3

k) stand persistence

11) cimpchKOTOCIIONAPCHKA KYJIBTYpPa
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IV. Show general understanding of the text answering the questions.

. How do plants synthesize nutrients?

. How do plants obtain inorganic salts?

. What are the three main nutrients?

. Why is nitrogen so important for plants?

. What nutrient regulates the water in plants?

. What nutrient is important for production of amino acids?

. What nutrient is important for production of adenosine triphosphate?
. How does the deficiency of magnesium affect the plant growth?

. When do plants use sulfur?

10.What elements belong to the micro nutrients?

wn A W N~

V. Agree or disagree with the following statements.

. Plants, like animals, have to obtain organic materials for their nutrition.
. The major source of nutrients is soil.

. The trio known as NPK is not required in large quantities.

. Phosphorus regulates the water in plants.

. The production of ATP in the plant can regulate the rate of

photosynthesis.

6. The deficiency of potassium leads to the yield reducing.

7. Calcium, magnesium and sulfur are microelements.

8.

9. Magnesium is essential for nitrogen-fixing nodules on legumes.

Calcium is the constituent of plant cell wall.

10.The best soil has a balance of nutrients.

O 00 3 N L AW

VL. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank — salts, phosphorus, resistance, elements, nitrogen, root,
physiological processes, NPK, nutrients, synthesize.

. Plants, unlike animals, are able to .... nutrients from carbon dioxide and

water.

. Sixteen .... are important for proper growth and development of crop

plants.

. Soil is a major source of .... needed by plants for growth.

. The trio known as .... is required in comparatively large amounts.

. .... 1s the constituent certain nucleic acids.

. .... gives dark-green color to crop plants.

. Phosphorus reduces the negative effect of .... in plants.

. Calcium promotes early .... growth and development.

. Micro nutrients play a very important role in the .... of the crop plants.
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10. Sulfur helps the plant’s .... to disease.

VII. Match the words (1- 5) with the definitions (A-E).

1 - legume

2 - stunted

3 - carbohydrate

4 - protein

5 - nutrition
A) ....1s the process of nourishing an organism.
B) A ....1is asubstance food that the body uses to make energy.
C) Ifaplantis...., it is not growing as large as it should.
D) A ....isan edible plant that has pods.
E) ....is achemical in plant or animal material that helps the body
grow.

PART IV.
TECHNOLOGIES IN AGRONOMY

Text 25
Organic farming

I. Read and translate the text.
Organic farming is a method of crop and livestock production that

involves much more than choosing not to use pesticides, fertilizers, genetically
modified organisms, antibiotics and growth hormones.Organic production is a
holistic system designed to optimize the productivity and fitness of diverse
communities within the agro-ecosystem, including soil organisms, plants,
livestock and people. The principal goal of organic production is to develop
enterprises that are sustainable and harmonious with the environment [35].

The general principles of organic production include the following:

1) protect the environment, minimize soil degradation and erosion,
decrease pollution, optimize biological productivity and promote a sound state
of health; 2) maintain long-term soil fertility by optimizing conditions for
biological activity within the soil; 3) maintain biological diversity within the
system; 4) recycle materials and resources to the greatest extent possible within
the enterprise; 5) prepare organic products, emphasizing careful processing,
and handling methods in order to maintain the organic integrity and vital
qualities of the products at all stages of production [35].
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Organic farming promotes the use of crop rotations and cover crops.
Preventative insect and disease control methods are practiced, including crop
rotation, improved genetics and resistant varieties.

Integrated pest and weed management, and soil conservation systems are
valuable tools on an organic farm. Organically approved pesticides include
«natural» or other pest management products included in the Permitted
Substances List (PSL) of the organic standards.

The organic standards generally prohibit products of genetic engineering
and animal cloning, synthetic pesticides, synthetic fertilizers, sewage sludge,
synthetic drugs, synthetic food processing aids and ingredients, and ionizing
radiation. Prohibited products and practices must not be used on certified
organic farms for at least three years prior to harvest of the certified organic
products. Livestock must be raised organically and fed 100 per cent organic
feed ingredients [35].

Compared with conventional agriculture, organic farming uses fewer
pesticides, reduces soil erosion, decreases nitrate leaching into groundwater
and surface water, and recycles animal wastes back into the farm.

These benefits are counterbalanced by higher food costs for consumers
and generally lower yields. Indeed, yields of organic crops have been found to
be about 25 percent lower overall than conventionally grown crops, although
this can vary considerably depending upon the type of crop. The challenge for
future organic agriculture will be to maintain its environmental benefits,
increase yields, and reduce prices while meeting the challenges of climate
change and an increasing world population [35].

I1. Learn the following word — combinations.

synthetic food processing aids CHHTETHYHI 3ac00M XapuoBoi 00poOKH

holistic system ITICHA CHCcTEMa

sound state of health

MiITHE 3T0pOB s

greatest extent possible

MaKCHUMaJIbHO MOXXJIMBA Mipa

careful processing

peTensHa 00poOka

organic integrity

opraHivHa ITiCHICTh

vital qualities

JKHTTEBI IKOCTI

crop rotation

CiBO3MiHa

cover crops

HOKPHUBHI KyJIbTypH

resistant varieties

CTiliKi copTH

soil conservation system

CUCTEMa 3aXHCTy IPYHTIB

organically approved pesticides

OpTaHivHO 3aTBEPKCHI MECTHIIAIN

Permitted Substances List (PSL)

CITMCOK JTO3BOJICHUX PECYOBUH

integrated management

KOMIIIEKCHE YIIPaBIIiHHS

sewage sludge

[IJIAM CTIYHHX BOJ
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II1. Match the following word — combinations.

a) livestock 1) nodpuBa

b) enterprise 2) 3a0pyqHEHHS

¢) environment 3) nepepobka

d) pollution 4) Bigxoau

e) diversity 5) XiMiKaTH

f) processing 6) CUIbCLKOTOCTIONAPCHKI TBAPUHHU
g) wastes 7) HABKOJIMIITHE CEPEIOBUIIIC

h) fertilizers 8) mianpueMcTBO

i) chemicals 9) pi3HOMaHITHICTh
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IV. Show general understanding of the text answering the questions.

. What is the principal goal of organic production?

. What methods of disease control are practiced in organic farming?
. What are valuable tools on an organic farm?

. What products are prohibited by the organic standards?

. How is livestock fed on the organic farms?

. What advantages has organic farming compared with conventional

agriculture?

. What are the disadvantages of the organic farming?
. What are the reasons for some farmers to farm organically?

V. Agree or disagree with the following statements.

. Organic farming is a method of crop and livestock production that

involves using pesticides, fertilizers, genetically modified organisms.

. Organic production is a system that optimizes the productivity and

fitness of diverse communities within the agro-ecosystem.

. Protection of the environment and pollution decrease is one of the

general principles of organic production.

. The Permitted Substances List (PSL) of the organic standards prohibits

products of genetic engineering but allows synthetic food processing aids
and ingredients.

. Yields of organic crops are often about 25 percent lower overall than

conventionally grown crops.

. A lot of farmers prefer organic farming because they don’t want to work

with agricultural chemicals.

. Insect and disease control methods include crop rotation, improved

genetics and resistant varieties.
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VL. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank—crop rotations, profitable, groundwater, climate change,
livestock, biological diversity, enterprise.

1. One of the aims of organic production is to maintain .... within the
system.

2. Organic production implies recycling materials within the.....

3. Organic farming promotes the use of .... and cover crops.

4. .... must be raised organically and fed 100 per cent organic feed
ingredients.

5. Organic farming decreases nitrate leaching into .... and surface water.

6. The challenge for future organic agriculture will be to reduce prices
while meeting the challenges of .... and an increasing world population.

7. Organic farmers find their method of farming to be .... and personally
rewarding.

Text 26
What is hydroponics?

I. Read and translate the text.

Hydroponics, by definition, is a method of growing plants in a water
based, nutrient rich solution. Hydroponics does not use soil, instead the root
system is supported using an inert medium such as perlite, rockwool, clay
pellets, peat moss, or vermiculite. The basic premise behind hydroponics is to
allow the plants roots to come in direct contact with the nutrient solution, while
also having access to oxygen, which is essential for proper growth.

Growing with hydroponics comes with many advantages, the biggest of
which is a greatly increased rate of growth in plants. With the proper setup,
plants will mature up to 25% faster and produce up to 30% more than the same
plants grown in soil. Plants will grow bigger and faster because they will not
have to work as hard to obtain nutrients. Even a small root system will provide
the plant exactly what it needs, so the plant will focus more on growing
upstairs instead of expanding the root system downstairs.

All of this is possible through careful control of nutrient solution and pH
levels. A hydroponics system will also use less water than soil based plants
because the system is enclosed, which results in less evaporation. Hydroponics
is better for the environment because it reduces waste and pollution from soil
runoff.
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Despite the fact that a hydroponics system has so many advantages, there

are actually a few disadvantages as well. The biggest factor for most people is
that a quality hydroponics system of any size will cost more than its soil
counterpart. Plus, managing the hydroponics system will take a lot of time as
well. You will have to monitor and balance your pH and nutrient levels on a
daily basis.The greatest risk with a hydroponics system is that something like a
pump failure can kill off your plants within hours depending on the size of your
system [24].

~N N kAW
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I1. Learn the following word — combinations.

inert medium IHEPTHE CepeIOBHIIIC
rockwool KaM’siHa BaTa

clay pellets TITUHSIHI TPAHY TN

peat moss TopQ’ sTHUIT MOX

basic premise OCHOBHA ITepeIyMOBa
come in direct contact Oe3mocepeIHhO KOHTAKTYBATH
increased rate of growth 301IbIIEHUI TEMI POCTY
soil based plants POCIIMHY Ha IPYyHTI

soil runoff CTOK I'PYHTIB

hydroponics system CHCTEMa T'iIPOMOHIKH
nutrient level piBeHb NOXKUBHHUX PEUOBHH

III. Show general understanding of the text answering the questions.

. What medium is used in hydroponics instead of soil?

. What is the basic premise behind hydroponics?

. What is the biggest advantage of hydroponics ?

. Why does hydroponics system use less water than soil based plants?
. What is a disadvantage of a hydroponics system?

. Why is hydroponics better for the environment?

. What is the greatest risk with a hydroponics system?

IV. Agree or disagree with the following statements.

. Hydroponics uses perlite, rockwool, clay pellets, peat moss or

vermiculite instead of soil.

. Having access to oxygen is essential for the plants roots.

. With the proper setup, plants will mature up to 35% faster.

. The enclosed system of hydroponics results in more evaporation.
. Managing the hydroponics system will not take a lot of time.

. Plants can be killed off within hours due to a pump failure.
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V. Fill in the blanks with the correct words and phrases from the
word bank
Word bank - soil runoff , obtain nutrients, nutrient levels, root
system, proper setup

1. With the ..., plants will produce up to 30% more than the same plants
grown in soil.

2. Plants will grow bigger and faster because they will not have to work as
hard to .....

3. Even a small .... will provide the plant exactly what it needs.

4. Hydroponics reduces waste and pollution from .....

5. While managing the hydroponics system you will have to monitor and
balance your pH and .... on a daily basis.

Text 27
Types of Hydroponics Systems

I. Read and translate the text.

Hydroponics is an excellent choice for all types of growers. A fine tuned
hydroponics system can easily surpass a soil based system in plant quality and
amount of produce yielded [24].

The cool thing
WICK EBB & FLOW NFT about hydroponics is
that there are many
different types of
hydroponics systems
available. Some of
the best hydroponics
systems combine
different types of
hydroponics into one
hybrid hydroponics
system. Hydroponics
is unique in that
there are multiple
methods you can use to get the nutrient solution to plants: aggregoponics,
chemoponics, aeroponics, ionitoponics, water culture.

There are 5 basic types of hydroponics systems; deep water culture
system, (system of water borne platform) (DWC), the system of periodic
flooding (Ebb and Flow), the system of nutrient layer (N.F.T.) (Nutrient Film

WATER CULTURE DRIP AEROPONIC

Figure 21. Types of hydroponics systems [64]
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Technique) the system of drip irrigation (Drip) (recovery or non-recovery),
capillary system (Wicksystem) (Wicking) (Figure 21).

Deepwater Culture (DWC), also known as the reservoir method, is by far
the easiest method for growing plants with hydroponics. In a Deepwater
Culture hydroponics system, the roots are suspended in a nutrient solution. An
aquarium air pump oxygenates the nutrient solution, this keeps the roots of the
plants from drowning.

The primary benefit to using a Deepwater Culture system is that there
are no drip or spray emitters to clog. This makes DWC an excellent choice for
organic hydroponics, as hydroponics systems that use organic nutrients are
more prone to clogs.

An ebb and flow hydroponics system, also known as a flood and drain
system functions by flooding the growing area with the nutrient solution at
specific intervals. The nutrient solution then slowly drains back into the
reservoir. The pump is hooked to a timer, so the process repeats itself at
specific intervals so that plants get the desired amount of nutrients.This
hydroponics system is ideal for plants that are accustomed to periods of
dryness.

Nutrient Film Techinque, or NFT, is a type of hydroponics system where
a continous flow of nutrient solution runs over the plants roots. This type of
solution is on a slight tilt so that the nutrient solution will flow with the force of
gravity. This type of system works very well because the roots of a plant
absorb more oxygen from the air than from the nutrient solution itself.

A hydroponics drip system is rather simple. A drip system works by
providing a slow feed of nutrient solution to the hydroponics medium. We
recommend using a slow draining medium, such as coconut coir, or peat moss.
The downside to a system like this is that the drippers / emitters are famous for
clogging.

Wicking is one of the easiest and lowest costing systems of hydroponics.
The nutrient solution is drawn into the growing medium from the reservoir
with a wick. The concept behind wicking is that you have a material, such as
cotton, that is surrounded by a growing medium with one end of the wick
material placed in the nutrient solution. The solution is then wicked to the roots
of the plant [24].

Wick systems work particularly well for small, home-grown plants, and
this is a great choice for a home-based hydroponics system but it is not suitable
for large plants that require more nutrients [68].
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I1. Learn the following word — combinations.

soil based system I'PYHTOBA CHCTEMA

multiple methods KiJIbKa MPUHOMIB

deepwater culture KYJIBTYpa TITHOOKOBOJIHUX BOJ

drip emitter KparelbHUIS, PO3IIIIOBAY

ebb and flow system CHCTEMa BiJJTHBY Ta CTOKY

nutrient film techinque CHUCTEMA JKUBJITIOTO TIAPY

continous flow Oe3mepepBHHUH MOTIK

force of gravity CHJIa TSOKIHHS

slow feed of nutrient solution | moBiTbHE HAIXOKEHHS KUBUIBHOTO
(TIO’MBHOTO) PO3UHHY

[ I TS S
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II1. Show general understanding of the text answering the questions.

. Why is hydroponics unique?

. What methods can you use to get the nutrient solution to plants?

. What are the basic types of hydroponic sysrem?

. Which is the easiest method for growing plants with hydroponics?
. What benefit of a Deepwater Culture system makes it excellent for

organic hydroponics?

. How does a flood and drain system function?
. What plants is an Ebb and Flow hydroponics system ideal for?
. What hydroponics system allows the roots of a plant absorb more

oxygen from the air than from the nutrient solution itself?

. What system provides a slow feed of nutrient solution to the hydroponics

medium?

IV. Agree or disagree with the following statements.

. A fine tuned hydroponics system is much better than a soil based system.
. In a Nutrient Film Technique the roots are suspended in a nutrient

solution.

. Hydroponics systems that use organic nutrients are more prone to clogs.
. In an ebb and flow hydroponics system the growing area is flooded with

the nutrient solution at specific intervals.

. A hydroponics drip system is a type of hydroponics system where a

continous flow of nutrient solution runs over the plants roots.

. Wicking is one of the highest costing systems of hydroponics.
. Wick system is not suitable for large plants that require more nutrients.



V. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank — flood and drain, small, coconut coir, wicking,
continous flow, reservoir, nutrient.

1. Deepwater Culture (DWC), also known as the .... method.

2. In a Deepwater Culture hydroponics system, the roots are suspended in a
.... solution.

3. An ebb and flow hydroponics system is known as a .... system.

4. In a Nutrient Film Technique a .... of nutrient solution runs over the
plants roots on a slight tilt.

5. In a hydroponics drip system a slow draining medium, such as .... or
peat moss is used.

6. .... s one of the easiest and lowest costing systems of hydroponics.

7. Wick systems work particularly well for ...., home-grown plants.

Text 28
Wheat production in the world

I. Read and translate the text.

The cultivation of wheat (Triticum spp.) reaches far back into history.
Wheat was one of the first domesticated food crops and for 8 000 years has
been the basic staple food of the major civilizations of Europe, West Asia and
North Africa.

Although the crop is most successful between the latitudes of 30° and
60°N and 27° and 40°S, wheat can be grown beyond these limits, from within
the Arctic Circle to higher elevations near the equator [9].

Wheat is grown yearly on 215 million hectares - an area equivalent to
that of Greenland. Nearly US $50 billion-worth of wheat is traded globally
each year. First and foremost a food crop, wheat is eaten by 2.5 billion people
in 89 countries. Wheat is the dominant staple in North Africa and West and
Central Asia, providing as much as half of all calories consumed in the region
[70].

According to FAOSTAT, China produces more wheat than any other
country, followed by India, Russia, and the United States. China alone
produces more than 134 million tonnes of wheat every year. The country has
24 million hectares dedicated to growing wheat, which is an area roughly the
same size as Algeria.
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Ukraine annually produces 26 million tons of wheat. Wheat is grown all
across Ukraine, with the majority of yields being contributed by the central and
south-central regions of the country. The crop is planted in the fall season and
harvested between June and July the following year. Once popularly referred to
as “the breadbasket of Europe”, Ukraine predominately produces the hard
variant of winter wheat which is used in breadmaking [62].

Models predict that by 2050 consumers will require 60 percent more
wheat than today. World population is expected to reach 7.9 billion by the year
2025. Provided that global per capita wheat consumption is virtually
unchanged, it is projected that 786 million tonnes of wheat per year will be
required for human use in 2025. This underscores the need to rapidly and
continuously increase wheat production. Greater wheat production can be
achieved in two ways: (I) by expanding the wheat area; and (II) by improving
the yield per unit area sown. In addition, reducing pre- and post-harvest losses
would make more wheat available for consumption [9,70].

I1. Learn the following word — combinations.

a) basic staple food 1)OcHOBHUI IPOIYKT XapuyBaHH:I
b) beyond limits 2) 3a MeXaMu

¢) wheat consumption 3) cTIO>KMBAHHS MIISHHUIT

d) expand the area 4) po3LIMPUTH MITOILY

I11. Show general understanding of the text answering the questions
. What was the basic staple food of the major civilizations?
. Where can wheat be grown?
. In what countries is wheat the dominant staple?
. What is the volume of wheat production in China?
. When is wheat planted and harvested in Ukraine?
. What are the ways of increasing wheat production?

(o)WY B S S S

IV. Agree or disagree with the following statements.
. The cultivation of wheat began long ago.

. Wheat can not be grown near the Arctic Circle.

. An area of wheat growing is equivalent to that of Greenland.

. Wheat is eaten by 2.5 billion people in 70 countries.

. China has 24 million hectares dedicated to growing wheat.

. Wheat is grown only in the central and south-central regions of Ukraine.

AN N AW~
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V. Fill in the blanks with the correct words and phrases from the
word bank
Word bank - higher elevations, hard variant, losses, dominant
staple, wheat, domesticated

1. Wheat was one of the first ..... food crops.

2. Wheat can be grown from within the Arctic Circle to .... near the
equator.

3. Wheat is the .... in North Africa and West and Central Asia.

4. China alone produces more than 134 million tonnes of .... every year.

5. Ukraine predominately produces the .... of winter wheat which is used in
breadmaking.

6. Reducing pre- and post-harvest ....would make more wheat available for
consumption.

VI. Match the words (1- 3) with the definitions (A-C).
1 - annual
2 - temperature
3 - consumption
A) ....1s the processes of taking food into the body throuth the mouth.
B) ....is the measurement of something’s heat.
C) An....is aplant that completes its life in one year.

Text 29
Vegetable hybridization

I. Read and translate the text.

Farming and plant breeding have been closely associated since the early
days when crops were first domesticated. Plant breeders play a key role in
determining what we eat, since the cultivars they develop begin the dietary
food chain. Every food product, including vegetables, that we see on the
market has benefited from plant breeding.

In the 18th and 19th centuries the Vilmorin-Andrieux family, owner of
the first commercial seed company, played an important role in a number of the
theoretical and technical advances in commercial vegetable breeding, such as
producing the first vegetable seed catalog for horticulturists, developing the
principles of genealogical breeding programs, improving seed quality through
cross-breeding initiatives, and creating disease-resistant and hybrid cultivars of
vegetables.



The first suggestion to exploit hybrid vigor, or heterosis, in vegetables
was made by Hayes and Jones (1916) for cucumber. Commercial hybridization
of vegetable species began in the United States in the middle 1920s with sweet
corn, followed by onions in the 1940s. Since that time, private breeding
companies have been placing more and more emphasis on the development of
vegetable hybrids, and many species of vegetables have been bred as hybrid
cultivars for the market place.

In 2008 the global vegetable seed market was estimated at US $3.5
billion with these shares of vegetables: solanaceous (30%), cucurbits (21%),
roots and bulbs (16%), brassicas (13%), large seed (13%), leafy and other (7%)
(Monsanto 2009). In recent years global commercial vegetable seed sales had
an annual growth rate of 5.8%.

With the increase in world population and consumption and the advent
of a high degree of added value through biotechnology, the global market of
vegetable seeds is expected to expand in future years [14].

I1. Match the following word — combinations.
a) plant breeder 1) TibpunHa eHepris
b) food chain 2) cTiiikuit 10 XBOpoO

¢) vegetable breeding

3) TeMI 3pOCTaHHS

d) cross-breeding

4) OBOUIBHHIITBO

e) disease-resistant

5) XapuoBHii JaHIIOT

f) hybrid vigor
g) growth rate

6) mepexpecHe CXpelryBaHHs
7) cenekuioHep

II1. Learn the following words.

sweet corn IIYKpOBa KYKypyA3a
cucumber OTIpOK

solanaceous MacIbOHOBI
cucurbits rapOy30Bi

roots KOpPEHEIUIOAN
brassicas KaIyCTsHi

leafy JIUCTOBI

IV. Show general understanding of the text answering the questions
1. Why is the role of plant breeders so important in determining what we

eat?
2. How was seed quality improved?
3. Who made the first suggestion to exploit hybrid vigor in vegetables?
4. Where did commercial hybridization of vegetable species begin?



5. What are the prerequisites of the expansion of the global market of
vegetable seeds in future years?

V. Agree or disagree with the following statements.
1. Cultivars begin the dietary food chain.

2.The first vegetable seed catalog for horticulturists was produced in 20
century.

3.The Vilmorin-Andrieux family greatly contributed in the development
of principles of genealogical breeding programs.

4. Hayes and Jones made the first suggestion to exploit heterosis in
vegetables for sweet corn.

5. Since 1940s private breeding companies began developing vegetable
hybrids.

VL. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank - added value, hybrid cultivars, vegetable seed, market,
plant breeding.

1. Farming and .... have been closely associated since the early days.

2. Every food product that we see on the .... has benefited from plant
breeding.

3. Many species of vegetables have been bred as .... for the market place.

4. In recent years global commercial.... sales had an annual growth rate of
5.8%.

5. Biotechnology promotes the advent of a high degree of ....

Text 30
Vegetable migration

I. Read and translate the text.

The introduction and trade of crops and seeds from one region to another
has been continuous throughout history due to the migration of people,
conquests, discoveries, and development of commercial trade routes. The «Silk
Route», for example, was responsible for many plant exchanges and trades
between the West and China. Vegetables, in particular, are attractive
candidates for introduction into a new environment, as most vegetables tend to
be fairly short-season crops and, as a consequence, lend themselves for
cultivation in many diverse areas. Superior vegetable crops and cultivars often
are assimilated into the cuisine of the indigenous populations.Worldwide there
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has been, and continues to be, substantial emigration of peoples from a diverse
range of countries. As people immigrated to new countries, they carried not
only languages, religions, and traditional customs but foods and seeds.

In western Europe and in the United States, immigration has had a
pronounced effect on the vegetables consumed. For example, in the 1960s,
southern Europeans immigrated to work in the northwestern European
industrial zone, bringing with them their distinct consumer behavior patterns
and vegetable preferences. They were responsible for the introduction of
broccoli, eggplant, pepper and fennel. Portuguese immigrants carried
tronchuda cabbages to Brazil in the 16th century and to France and Germany in
the 1960s.

The introduction and popularity of a small number of new vegetable
crops in some countries have resulted in a steady increase in their utilization.
For example, Chinese cabbage and pak-choy were novelties in much of the
United States in the 1970s but are now widely consumed due to the
immigration of Asiatic people. Likewise, since the 1970s, sweet corn
consumption has increased in several European countries.

Nowadays many cities in the United States are excellent examples of
increasing ethnic diversity and its impact on the vegetables available. Ethnic
markets sprang up followed by shopping malls catering to Chinese, Korean,
Vietnamese, or Hispanic populations. Vegetables such as Thai eggplant,
tindora, parval, cactus leaves, and others are now readily found in ethnic
American markets. New vegetables also have moved into traditional markets,
as superior crops are accepted by the general public, greatly enriching the
diversity of vegetables grown and consumed [14].

I1. Learn the following words.

chinese cabbage KHTalChKa Kalycra

pak-choy aK-4oi

tronchuda cabbages KaIlycTa TPOHYY/a, TOPTYrajJbChKa KaIycTa
parval napBall, MapBaIbCbKUN Tap0y3

tindora TiHAOpa, TUTIONIOBUH TapOy3

Thai eggplant Talicbkuil OaknaxaH

II1. Match the following word — combinations.

a) trade route 1) ToproBuii HeHTp

b) pronounced effect 2) eTHIYHE PI3HOMAHITTS
c) behavior patterns 3) ToproBuii nuIsIX

d) ethnic diversity 4) mocrTiiiHe 3pOoCTaHHs
¢) malls catering 5) BupaxeHui edekr

f) steady increase 6) MoJIelTb TOBEIIHKU
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IV. Agree or disagree with the following statements.
1. The “*Silk Route’’was responsible for many plant exchanges and trades

between the West and China.

2. There is substantial emigration of peoples from a diverse range of
countries.

3. In the 1960s, southern Europeans immigrated to work in the northeastern
European industrial zone.

4. Chinese cabbage and pak-choy are now widely consumed due to the
immigration of Asiatic people.

V. Fill in the blanks with the correct words and phrases from the
word bank.
Word bank - sweet corn, cabbage, foods and seeds, immigrants.

1. As people immigrated to new countries, they carried not only traditional
customs but ....

2. Since the1970s, .... consumption has increased in several European
countries.

3. Chinese .... and pak-choy are now widely consumed due to the
immigration of Asiatic people.

4. Portuguese ... carried tronchuda cabbages to Brazil in the 16" century.

Text 31
The global fungicides market

I. Read and translate the text.

Fungicides are pesticides that are being used to prevent and control the
growth of fungi and spore diseases.Fungal infections severely affect crops, and
fungicides prevent or mitigate damage caused by fungi to plants and
agricultural crops. Over the past five years, fungicide utilization has grown
substantially in a variety of crops mainly fruits, vegetable, cereals, and rice
[22,41].

The global fungicides market is estimated to be valued at USD 18.7
billion in 2019 and is projected to reach USD 24.5 billion by 2025 [39].
Fungicide companies Syngenta AG (Switzerland), Bayer (Germany), BASF SE
(Germany), DuPont (US), and LANXESS AG (Germany) are some of the
suppliers of fungicides [20,22].
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The global fungicides market has been segmented based on type, crop
type, mode of application, and region. By type, the fungicides have been
divided into chemical fungicides and biofungicides. The chemical fungicides
segment is further classified into Benzimidazoles, Dithiocarbamates, Triazoles,
Phenylamides, and others. Based on crop type, the global fungicides market
has been classified into cereals and grains, oilseeds and pulses, fruits and
vegetables, and others. Based on mode of application, the fungicides have been
segmented as seed treatment, foliar, soil treatment, and others [19, 20].

The development of biofungicides with the least or no effect on the
environment provides growth opportunities for manufacturers in the fungicides
market. fungicides or biofungicides comprise beneficial
microorganisms that are used to control fungal diseases. Many of these
beneficial microorganisms are naturally found in the soil. Biofungicides are
mostly used before the occurrence of disease. They help in improving the
nutrient uptake of certain elements and also can be used in rotation with
conventional fungicides to reduce the risk of resistance development [20].

Strong population growth and increasing demand for food production are
expected to drive the fungicides market further [22].

Biological

I1. Match the following word — combinations.

a) fungal infections

1) moM’IKIIUTH MOIIKOIXKEHHSI

b) prevent damage

2) KOpPUCHI MIKPOOpPraHi3Mu

c) mitigate damage

3) 6opoTHcs 3 XBOpoOaMu

d) fungicides market

4) TNOTJIMHAHHA [MOKUBHUX PCYOBUH

¢) mode of application

5) BUPOOHHIITBO MPOAYKTIB XapIyBaHHs

f) seed treatment

6) crioci6 3acTocyBaHHS

g) soil treatment

7) moTIepeTUTH MOTIKOHKESHHSI

h) beneficial microorganism

8) puHOK QyHTITHIIB

i) control diseases

9) 06poOKa HaciHHS

j) occurrence of disease

10) 3pocTarounii mONUT

k) nutrient uptake

11) rpubkoBa iH}peKmis

1) increasing demand

12) 06po0biTOK IPyHTY

m) food production

13) BUHMKHEHHS 3aXBOPIOBaHHS

II1. Show general understanding of the text answering the questions
1. What is a purpose of using fungicides?
2. What companies are suppliers of fungicides?
3. On what basis has the global fungicides market been segmented?
4. How are fungicides divided by type?

5. How were fungicides segmented according to mode of application?
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IV. Agree or disagree with the following statements.

. Fungicides prevent or mitigate damage caused by fungi to plants.
. Classification of the global fungicides market into cereals and grains,

oilseeds and pulses, fruits and vegetables was made according to the
crop type.

. The global fungicides market is projected to reach USD 24.5 billion by

2050.

. Biofungicides comprise beneficial microorganisms.
. Biofungicides are mostly used after the occurrence of disease.

V. Fill in the blanks with the correct words and phrases from the
word bank.

Word bank — rotation, fungicides market, microorganisms, uptake,
crops.

. Fungicide utilization has grown substantially in a variety of....

. Beneficial .... are used to control fungal diseases.

. Fungicides help in improving the nutrient .... of certain elements.

. Fungicides can be used in .... with conventional fungicides to reduce the

risk of resistance development.

. An increasing demand for food production is expected to drive the

global.... further.
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PART V
GRAMMAR TESTS

Test I. BukoHaiite TecT. 3 40THPHOX 3aNPONOHOBAHUX BapiaHTIB

BUOepiTH OAMH NPAaBUJIbHMIA.

1.

Buckwheat ....well on black and meliorated peat soils.
A) grow C) to grow
B) grows D) growing
. Yellow leaves .... by too many factors.
A) can cause C) is caused
B) can be caused D) causes
. He .... his car a month ago.
A) bought C) buys
B) has bought D) buy
. Winter rye is the .... of all cereals.
A) hardy C) very hardy
B) hardier D) hardiest
. Plants grown and .... by the farmer are known as farm crops.
A) cultivating C) cultivate
B) cultivated D) to cultivate
Look! The dog .... with the ball.
A) plays C) play
B) are playing D) is playing
The time of planting depends .... the climatic conditions.
A) of C) by
B) on D) at

Dicots leaves .... often .... into leaflets.

A)is ... subdivided C) was ... subdivided

B) are ... subdivided D) will ... subdivide

The grass flower .... an important example of wind pollination.
A) are C)is

B) be D) been

10. We .... to the tennis club since we moved here.
A) have belonged C) belonged
B) belong D) are belonging
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Test II. BukoHnaiite Tect. 3 4OTUPHOX 3aNPONOHOBAHUX BapiaHTIB
BUOEPITH OAUH NPABUILHUI.

1. A root normally .... underground.

A) grows C) to grow
B) growing D) grow
2. Buckwheat needs ....water to grow well.
A) many C) the least
B) the most D) much
3. Only plants .... the green pigment chlorophyll can photosynthesize.
A) containing C) contain
B) is containing D) contained
4. They .... to the zoo yesterday.
A) have gone C) went
B) go D) going
5. Insecticides are short lived if the rain .... the leaf.
A) wash C) to wash
B) washing D) washes
6. The second function of the root .... the plant.
A) are to anchor C) is to anchor
B) to anchor D) is anchoring
7. Helivesin .... Paris.
A) - Ca
B) the D) an

8. Green maturity is one of the .... methods to maintain crop production.
A) older C)old

B) the oldest D) as old as
9. Calcium .... to make cell walls.

A)is used C) is using

B) are used D) using
10. I was sure that I .... him before.

A) am meeting C) had met

B) meet D) met

Test I11. Bukonaiite TecT. 3 4OTHPBHOX 3aNIPONIOHOBAHUX BAPiaHTIB
BHOEPITH OIMH NMPaBUJIBHMIA.
1. Fats .... more chemical energy than carbohydrates.

A) contains C) contain

B) to contain D) is containing
2. The farm .... now .... the problem of full mechanization of farm work.
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A)is ... solving C) has ... solved

B) was ... solving D) will ... solve
.... trees are very tall.
A) The C) An
B) A D) This
To obtain the .... yield from our crops we must prepare the seed bed
carefully.
A) highest C) higher
B) high D) little
The root system must .... well to function properly.
A) be developed C) is developed
B) developed D) to develop

. He .... his car when it started to rain.
A) was cleaning C) cleaned
B) cleans D) clean
Nitrogen .... the most dramatic effect on the leaf growth.
A) have C) has
B) to have D) having

. We have .... grasses to improve soil fertility.
A) grow C) grows
B) grew D) grown

. Rotation implies the growing of .... than one crop on a farm.
A) many C) more
B) most D) much

10. Despite yesterday’s snowfalls, we ... home in less than an hour.

A) can drive C) are able to drive
B) may drive D) were able to drive

Test IV. Bukonaiite TecT. 3 40THPHOX 3alIPONIOHOBAHUX BapiaHTIB

BHOEPITH OIMH NPaBUIBHMIA.

1.

Most of the crop plants .... in the British Isles are herbaceous.

A) grow C) will grow

B) grown D) grew

The leaf .... the photosynthetic factory of the plant.
A)is C) been

B) be D) were

Do you enjoy .... in the park?

A) walk C) walks

B) to walk D) walking
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. Two hundred frost-free days .... to mature a variety of cotton.

A) requires C) is requiring
B) are required D) was required

. The stem of rye is .... than there of wheat.
A) longer C) long
B) longest D) very long

. Mum went to the bank .... some money.
A) get C) getting
B) to get D) gets
Heavy soils usually .... much clay.
A) containing C) to contain
B) contains D) contain

. Stem is one of the .... parts of the plant.
A) important C) more important
B) most important D) very important
There .... always .... great variation in the quality of soils available for
agriculture.
A)is ... been C) have ... been
B) has ... been D) are ... been

10. She swam strongly and .... cross the river easily, even though it was

swollen by the heavy rain.
A) can C) is able to
B) was able to D) could

Test V. Bukonaiite Tect. 3 4OTHPbLOX 3alIPONOHOBAHUX BapiaHTIB

BHOEPITH OIMH NPABUIBHUIA.

1.

Wheat, barley and sugar beet .... slowly at temperatures above 40 F.

A) germinating C) germinate
B) germinates D) to germinate

. Some wheat .... in autumn.
A) sow C) will sow
B) sown D) is sown

. All crops cannot ....well if the soil is poor.
A) grow C) to grow
B) grew D) growing
Many plants need two years .... their cycle of growth.
A) complete C) to complete
B) completed D) completes

. While Paul .... Mary was reading a magazine.
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A) swam C) was swimming

B) swims D) were swimming
Dark coloured soils are considered to be .... than light — coloured ones.
A) more productive C) very productive
B) productive D) most productive
.... apple in my bag is fresh.
A)a C) an
B) the D) -
From earliest time wheat .... an important role as a human food.
A) play C) have played
B) has played D) playing
. Light soils .... water so much.

A) do not hold C) does not hold
B) are not hold D) is not hold

10. She .... her holiday in Finland.
A) told me about C) said me about
B) said about D) told about

Test VI. Buxonaiite TecT. 3 40THPBHOX 3alPONOHOBAHUX BapiaHTIB

BUOepiTH OAMH NPABUJIbHMIA.

1.

Sulfur is .... for protein formation.

A) needs C) need
B) needed D) to need
. The most common colours of soils .... the different shades of red, yellow
and brown.
A) be Q)is
B) are D) been
. Oats are the third .... cereal crop in the USA.
A) more important C) most important
B) much important D) much more important
Did you .... Madame Tussauds while in London?
A) visiting C) to visit
B) visits D) visit
. Annual plants are plants that .... only one season.
A) to live C) lives
B) live D) living
There is .... in the box. It’s empty.
A) nothing C) anything
B) something D) anybody
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. Are there .... trees in the park?

A) much C) alot of
B) many D) some
We .... to be at the office at 9 o’clock every morning.
A) should C) have
B) must D) has
. Some soils .... much more care because of their structure.

A) requires C) require
B) to require D) requiring

10. Look at .... . It’s very bright tonight.
A) the moons C) the moon
B) moon D) a moon

Test VII. Bukonaiite Tect. 3 4OTMPHOX 3aNPONIOHOBAHNX BapiaHTIB

BHOEPITH OIMH NPABUIBLHMIA.

1.

The organic matter of the soil .... decomposed residues of the

vegetation.
A) consists of C) consisting of
B) consist of D) to consist
. Nitrogen .... a crucial nutrient for growing plants.
A) be C) were
B) are D)is
. They .... their homework yet.
A) haven’t finished C) has finished
B) finished D) hasn’t finished
. Soil organic matter .... extensively .... by microorganisms.
A) are ...transformed Q) is ... transformed
B) were ...transformed D) have been ...transformed

. The earlier the land is warmed up in spring, .... the tillage operations

may be started.

A) the sooner C) the soonest

B) soon D) very soon
Mother’s day is celebrated .... May.

A)in C) on

B) with D) at

Without trace elements the plant cannot .... properly.
A) grow C) to grow

B) growing D) grew

8. Fertile soil is one which .... the capacity to supply nutrients for high crop

production.
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A) have C) has

B) having D) is having

Wheat is best .... to fertile medium-to-heavy soils that are well drained.
A) adapted C) adapt

B) adapting D) to adapt

Sydney is .... .

A) beautiful city C) a beautiful city

B) the beautiful city D) the beautiful cities

Test VIII. BukonaiiTe TecT. 3 40THPHOX 3aNIPONOHOBAHMX BapiaHTIB

BHOEpITHL OIMH NPABUJIbLHUI.

L.

The sun is the prime source of soil heat, and the .... vertically the rays
fall upon the soil, the more heat is received.

A) many C) much
B) more D) most
. The rainfall cannot ....by the man, but one can do much to save water
after it falls.
A) be influenced C) is influenced
B) to be influenced D) influenced
. I’ll give it to her when she .... back.
A) comes C) will come
B) had come D) coming
. They have been driving .... four hours.
A) for C) since
B) ago D) at
. He .... his leg, so he can’t play football.
A) has broken C) is breaking
B) breaks D) break
. If food is organic it .... .... without unnatural fertilizers or pesticides.
A) are produced C) were produced
B) is produced D) produce
. There isn’t .... in the shop. It’s closed.
A) anybody C) somebody
B) nobody D) someone
. Some of the constituents of plants .... as food by the soil
microorganisms.
A) use C) are used
B) is used D) is using

. Against her parent’s wishes, she wants to be .... .
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A) the journalist C) a journalist

B) journalist D) journalists

10. .... breakfast every morning?
A) Do you have C) Are you having
B) Did you have D) Have you had

Test IX. Bukonaiite TecT. 3 40THPBLOX 3aIIPONOHOBAHKX BapiaHTIB
BHOEPITH OTMH NPaBUJIbHMIA.
1. The physical properties of a soil ....by its texture and structure.

A) determine C) determines
B) is determined D) are determined
2. You put too .... sugar in my tea. I can’t drink it now.
A) many C) enough
B) much D) more
3. The production of adenosine triphosphate can .... the rate of
photosynthesis.
A) regulating C) to regulate
B) regulate D) regulates
4.1t’s .... cold to go out.
A) too C) enough
B) more D) most
5. The root .... an outer layer of cell called the epidermis.
A) have C) has
B) to have D) were having
6. Some plants grow in environments where there is ....water in the soil.
A) many C) a few
B) few D) much
7. How long .... you lived here?
A) are C) have
B) were D) has
8. What .... Pam doing yesterday at 3 o’clock?
A) was C) were
B) is D) are
9. Ian has lived in Rome .... 2007.
A) when C) for
B) at D) since
10. Peter has .... been good in Maths.
A) ever C) since
B) never D) for
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ENGLISH — UKRAINIAN DICTIONARY

A
ability 3IaTHICTh
abnormally AHOMaJIbHO, HETIPAaBUIIHHO
above HaJl, BUIIIE, TTIOHA]T
aboveground HAJT 3eMIICIO
absorb abcopOyBaTH, BCMOKTYBaTH
abundant psicHui
accept npuiiMaTi
access JIOCTYI
accommodate MIPUCTOCOBYBATHCS, BMIIITYBaTH
according to 3TiJTHO 3
accustom 3BUKATH, IPUBYATH
acid KHCIIOTa
acorn JKOJIY /b
activation aKTUBALiA
activity ISIbHICTD, AKTUBHICTH
adapt aJIanTyBaTH, IPUCTOCOBYBATH
addition JIOMIIIIKA, JOIIOBHEHHS
additional IOaTKOBUH
adequate BIAIIOBIIHMM, TOCTATHIN
adjucent CYMDKHHH
advantage nepenara
advent mosiBa
adventitious MOOIYHUMN, JOJATKOBUI
advertise PEKIIaMyBaTH, MOBIIOMIISATH
aerial MOBITPSIHU#, HaI3EMHHI
aeroponics aepoNoHiKa
affect BIUTMBATH
aggregate 3araJbHUHN, CIUTEHUN
aggregation CKYIUEHHS
aggregoponics arperaTornoHika
agriculture CLIBChKE TOCHIOAAPCTBO
angiosperms MOKPUTOHACIHHI
air HOBITPsI
albuminous O17IKOBMIA, abOYMiHOBHH
alfalfa JIOIIepPHA
algae BOJIOPOCTI
allow JTO3BOJISATH, JOITYCKATH
along B3JI0OBX
aminoacid aMIHOKHCIIOTa
ammonia amiax
amount KUIBKICTh
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anchor 3aKPIIUIATH
angiosperms MTOKPUTOHACIHHI POCITUHHI
animal TBAapUHA
annualy IOPIYHO
apical BEpPXiBKOBHUI1, TOpilIHIf
appear 3’ SIBIISITUCSI
appearance 30BHIIIHIA BUIIIS
appendage NPHIATOK, BiIPOCTOK,HACIHHEBHI PHIATOK
aquatic BOJHUN
arable OpHU
area JiJsiHKa, paioH
arise BUHUKATH, 31HMaTHCS
arrangement po3TallyBaHHs, pO3MIILIEHHS], IPHCTOCYBaHHSI
asparagus criapxa
associate 00’ €IHYBaTH,CIOIyYaTH
attach NPUKPIIUISITH
attachment NPUKPITIICHHS
attract 3allyyaTu
attractive pUBaOIMBHI
available HasIBHUH, TOCTYIHUH
avoid YHHUKATH

B
baloon MOBITpsIHA KYJISt
bark Kopa
barley STYMIHB
base OCHOBA, 00IPYHTOBYBATH
bean KBacoJst, 600u
bear NEePEHOCUTH, BUTPHMYBATH, HECTH
beauty Kpaca
become CTaBaTH
beef STIOBUYMHA
beekeeping OJOKIIBHULITBO
beet OypsiK
begin MOYHHATH
behavior MTOBEJIIHKA, CTABJICHHS
below HIDKYE
belt cMyTa, Hosic
bend HAXWJISATHCS, BATHHATH
benefit nepenara, KOpUCTh
berry arojaa
bisexual repMadpoauT
blackberry OXKMHA
black mangroves YOPHI MaHIpH
blow OyTH
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boat JIOJIKa
boron o6op
bougainvillea OyreHBimis
bran BHCIBKH
branch rajuysb, TijIka
breadbasket SKUTHULS
break up po3duBaTu
breed MOPOAA, PO3BOJAUTH
breeding PO3BEICHHS
bright SICKpaBHUi
bring MIPUHOCUTH
broad MIAPOKHUI
broccoli Opoxomi
bubble MiXyp, IIy3Hp
buckwheat rpedka
build-in BOyZOBaHMH
building OyniBist
bulb OyInHa
bulbs Oy IuHHI (6om)
bull OmK
bulk Maca
C
calcium KaJbLil
call BUKJIMKATH, HA3UBATH
calyx Jamieuka
cap 90X0JI, BEpXiBKa
capacity €MKICTb, 3/1aTHICTh, IPOJYKTHBHICTh
capsule o0oJoHKa, MeMOpaHa, KarcyJia
carbohydrate BYIJICBOJ
carbon dioxide BYIJICKHCIIUH ra3
carrot MOpPKBa
carry MEPEHOCUTH
catalyst KaTaJizaTop
cataphyll KaTtadim, mepBuHHA hopMa JIHUCTKA ;
HEJIOPO3BHHEHUMH, (JTyCKOBHIHUI) JIMCTOK
cattle BeJMKa porara xyaoda
cattle breeding CKOTapCTBO
cause MPUYHHA, CIPUYHUHSITH
cell KITITHHA
cellular KITITHHHUH, TOPUCTUH
cereals 371aKOBI
chance MOXKJIUBICTb, HATO/1a, TPAILIATUCS
chemical XiMiKaT
chemoponics XEMOIIOHIKa
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cherry BUIIIHS

chestnut KaIITaHOBUH

chinese cabbage KHTaHChKa KaIycTa

chlorine XJI0p

chlorophyll xJsopogin

choice BUOIp

choose BUOUpaTH

classify KiacuQikyBaTi

clay TITUHA

clog 3acMidyBaTH, MEPEIIKOKATH
close 3a4MHATH, OJM3BKO, TOPYY
coating MOKPHUTTS

coleoptile KOJICONTHIIh

coleorhiza KOJICOpH3a

collective 30ipHMIA, CIIUTBHUH, 3arabHUI
color KOJIip

community rpomaja

comparatively BiJTHOCHO, IOPiBHSIHO

compare HOPiBHIOBATH

complete 3aBepLIyBaTH, KOMIUIEKTYBATH, JOCKOHAIUH
completely ITOBHICTIO, LIIJIKOM

compose of CKJIQJIATUCSI 3

composition cKkiaj, Halip

compound CKIIQIHUHI

comprise CKJIaIaTh

conditions YMOBH

conifers XBOIHI MOPOAH

cone IIMIIKA, KOHYC

connect 3’€HYBAaTH, 3B 5I3YBATH, aCOLIIOBATH
conquest 3aBOIOBaHHSI, ITiIKOPCHHS
consist of CKJIaiaTucd 3

constant MOCTIHHMH

constituent CKJIaJ0Ba

consume CIIO’KMBATH, 3HUILYBaTH
contain MICTUTH

contamination 3a0pyiHEHHs], 3apaXKeHHs
content 3MicT, 00°eM, 00CsT

contribute CHPUSTH, BHOCUTH

conversion MepeTBOPEHHsI, TpaHchopMaIis
cool HPOXOJIOJHUH, OXOJIOMKYBATH, HOTJIMHATH TEILIO
copper MiJIb

core CTPHXKEHb, SIIPO

coriander KopiaHap

corn KyKypyJ3a
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corolla BiHOYOK
cotyledon ciM’smouts
COW KOpoBa
crop CLIBCHKOTOCIIOIAPChKa KYJIBTYpa
cucumber OTipOK
cultivar copT
current OTOYHUH, Cy4acHUl
custom 3BHYail
D
dairy
damage HOIIKOJDKEHHS], KO
dandelion Kynp6aba
dark TEMHUI
dark-green TEMHO-3eJICHUI
darkness TeMpsiBa
decay HUTH
decide BUpIIYBaTH
decompose PO3KJIaaTHCS
decomposition THHTTSL, PO3IIETUICHHS
decrease 3MEHILCHHS, 3MCHILYBAaTH
deep TJIHOOKHIHA
defense 3aXHCT
deficient HelocTaTHiH, nedinuTamit
degree CTYHiHb
dense IIITBHUH, TYCTHI
density HIUTBHICTh, TYCTOTa, KOHIICHTPAIlis
depth rTUOuHA
derive MOXOAMTH, OpaTH MOYATOK
desert MyCTeNs
desirable OakaHMH
desturb MOPYIILyBaTH, TypOyBaTH
determine BU3HAYATH
detour 00XiJ1, 00XOUTH
detritus YIIaMKH, AETPUT
develop PO3BUBATHCS, POCTH, PO3TOPTATHUCS
development PO3BUTOK
dicots JIBOJIOJIbHI
difference pi3HUIA
different pi3HUIA
differentiate PO3PI3HATH, PO3MEKOBYBATH
diffuse PO3MOBCIODKYBATH
diffusion HOLIMPEHHS, PO3MOBCIOPKEHHS
direct KepyBaTH, COPSIMOBYBAaTH, IPU3HAYATH
disadvantage HEJIOJIK
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discovery BiJIKPUTTA
disease xBOpoOa
disintegrate po3najaTucs, BUBITPIOBATHCS
dispersal MOUTHPEHHS, PO3CiIOBaHHS
disseminate MOUTHPIOBATH, PO3MOBCIOKYBATH
distal JTUCTATBHUIA
distinct OKpeMHH, HECXOXKHH
disturbance MOPYIICHHS
diverse PI3HOMaHITHHIA, HEOTHAKOBUH
divide JUJTATH, PO3AUIATH
division TIOJTiJT, PO3MOTi, Kiacupikaris
dormant B CTaHi CITIOKOIO
down BHU3, TOHU3Y
downside 3BOPOTHHH OiK
downward BHH3, IOHU3Y
drain BMTIKATH, CTIKATH, BiIBOIUTH
drowning YTOILICHHS
drup KOCTSIHKA
dry CYXWii, BUCYITYBaTH
dryness CyXicTh
during i gac

E
edge Kpaii, KpoMKa
edible icTiBHI
effect BILTHB
eggplant OaxsiaxaH
elimination OUMILICHHS, JTIKBIJAIlis
elongation MIOJJOBXKCHHS, IPOJIOBKCHHS
embryo eMOpioH, 3apPOJIOK
emerge BUHHKATH, 3’ SIBISATHCS
enable POOHTH MOKJIMBUM, JaBaTH 3MOTY
encase o0pamIATH
enclose 0TOUYyBAaTH, 0OMEKYBaTH
enlarge 30inbIIyBaTH
enrich 30arauyBaTu
ensure 3a0e3neynTH
enterprise i IIPHEMCTBO, CIIpaBa
environment HaBKOJIHMIITHE CePEIOBHUIIIEC
environmental 30BHINTHIN
enzymatic (dhepMeHTaTHBHUN
enzyme (depMeHT
equally OJTHAKOBO, TIOPiBHY
equation pIBHSHHS
equipment o0agHaHHS
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erosion epo3sist

essential iICTOTHHUH, CYTTEBUH, OCHOBHUH

estimate OI[IHIOBATH

evidence CBITYEHHS, CBITYMTH, JOBOJUTH

evaporation BUIIAPOBYBAHHS

evolve pO3BUBATHCS

exalbuminous 0e3011KOBHit

excellent BiIMiHHMI

excessive HaJMIpHU, 3aiiBuid

exchange o0OMiH

exclusive BUHITKOBHH, TIEPIIOKIIACHHUH

excretion BUBEJICHHS, BUIJICHHS

exhibit €KCIIOHAT, I0Ka3yBaTH

expansion MOLIMPEHHS], 0M.pO3IyCKaHHsI, PO3POCTaHHS

exploit BUKOPUCTOBYBAaTH

exposure OIIPOMIHEHHSI, HE3aXUILEHICTh

extension PO3LIMPEHHS, PO3MOBCIOPKCHHS
F

facilitate MTOJIETIITUTH

fall OCiHb

farm depma

farmer bepmep

farming TOCIIOIaPCTBO, 3eMIIEPOOCTBO

favorable CIPHUATIIUBHI

feather nepo, MyImuHKa

feed KOpM

feet [iD%)

fennel tdhenxens

fertile POIFOUUIA

fertility POJIIOYICTh

fertilization 31U HEHHS], 3aITUJICHHS

fiber KIIITKOBHHA, BOJIOKHO, BOJIOKHHCTHH ap (s

cmyakax 600i6 06ouesoi ksaconi), IPOKUIIKA (bom.),

fibrous BOJIOKHUCTHH

field roJje, JUITHKa

fig THKHP

fir SUTATIS

firmness TBEPJICTh, MILIHICTh

fitness PUAATHICTH

flat IUIOCKHH, pIBHUHHUH

flax JIbOH

fleshy M’SICUCTHH

flood IIOTIK, BUJIUB, ITIOTOII, IIOBIHb

floral KBITKOBHH
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flower KBiTKa
food xa, XapuyBaHHS
forest Jic
form ¢dopma, popmyBaTH
formation (dopMyBaHHS, YTBOPEHHS, CTPYKTypa
formidable HE3I0JaHHHUH, BETNYE3HUM
fragrance apomar
frequent JaCTHH
fruiting IUIOIOHOIIIEHH S
fullness MTOBHOTA, OTPSITHICTh
function byHKITS
furniture meOu
further JTOJATKOBUH, TTOTATBIITHI
fuse 3TTMBATHUCS
G
gas ras
gene TeH
genera COpT, BUJ, pilt
generally 3arajiom, 3BHYaiHO
generate CTBOPIOBATH
genus pin, copr, Bua
germinate IpopoCTaTu
germination IIPOPOCTAHHS
ginger iMOup
gland 3a103a
gourd rap0y3 IoCyTHHH, JlareHapis
grain 3epHO
gram HYT
groove Oopo3enka, Oopo3Ha
ground 3eMJIST
grow pOCTH, BUPOIILYyBaTH
grower BUPOOHWK, CaiBHUK, OBOUiBHUK
growth 3pOCTaHHsl, BUPOLILYBaHHS, picT
gullying epo3is sIpiB, APOYTBOPEHHS
gymnosperms TOJIOHACIHHI POCIIHU
H
habitat MPUPOJTHE CEPEOBHILE
hair BOJIOCHHA
hard JiepeB’ SHUCTHI
harvest ypoKaii
hemp KOHOILIS
herbaceous TpaB’sTHUH, TpaB’ ITHUCTHH
herbivores TpaBOiAHI
hickory TiKopi, Kapisi, OJHHUN ropix
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high

BHCOKHP‘I, 3aBBUIIIKHU

hilum pyOUHK
hold yTpHMYyBaTu, 30epiratu
honeylocust MEIOBHH TTHIIOK
hook MPUYETIUTH, 3a4ETTUTH, 3alliIaTh
hop XMLJIb
horse chestnut KIHCBKUI1 KaluTaH
host rocroaap
hull IIKipKa (HaciHWH); IUTiBKA (3€pHA)
humans JIFOIA
humidity BOJIOTICTB
hypocotyl TIIOKOTHITB
|
identical OJIHAKOBHH, TOTOKHUI
identify BH3HAUYaTH, PO3Mi3HABATH
immense HEOCSDKHUH, BETUYE3HUN
impact BILUIUB
important BaKJIMBHI
include BKJTIOYATH J0 CKJIAJy, MICTUTH B CO0i
increase 3pOCTaTH, 30UIBIIYBATH, 3pOCTAHHS, IPUPICT
indepentent HE3aJICKHUI
inflated PO3IYTHIHA
inflorescence CYIBITTA
influence BIUIUB, BILUIMBATH
ingenious OTETMHAN
insect KoMaxa
insert BMIIIIyBaTH, BCTABIISATH
inside BCEpeMHI, BHYTPILTHIN
instance CK3EMILISIP, 3pa30K
intersperse MIepPEeMEXOBYBATH, PiI3HOMaHITUTH
introduction BBEJICHHSI, 3aITPOBaKCHHS
involve 3aTydaTH
ionitoponics 10HITOIIOHIKA
iron 3a1i30
ivy ILIFOILL
K
knowledge | 3HaHHs
L
lack BiJICYTHICTb, BiIUyBaTH HecTady, HC BUCTAYaTH
large BEJUKHI
lateral OluHHi1,00K0BHUI
lavender JaBaHaa
lawn ra3oH, rajJsiBUHa
layer miap, muaact
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leaching out BIJIYTOBYBaHHS
leaflike JIcTOnoNiOHMI
leafy JUCTSHUHN, INCTOBHH
leathery MIKipsCTHH
leave JIICTOK
legume 010 (mun n1oda), 6000Ba pociarHa
length JIOBKHHA
lifespan TPHUBATICTh KHUTTS
light JIETKHH, CBITIIMIA, CBITJIO, OCBITJIEHHS
livestock xynoba
lobe JacTka
locate PO3TaIIOBYBaTH
loess JIbOC, JIbOCOBA [IOPOJa
long JIOBI'UH, IPOTSHKHUM
loose po3MyLIeHUH, BiB A3yBaTu
loss BTpara
low HU3BKUI

M
magnesium MarHii
main OCHOBHHI1, TOJIOBHUH
maintain MiATPUMYBaTH
major OCHOBHHI1
make 3iHCHIOBATH, POOUTH
manganese Mapraseipb
mangroves MaHIPOBI 3apocii
manufacture BUT'OTOBJICHHS
maple KJIICH
marigold HATIIKH, KAJICHIyIa
market PHHOK
maternal MaTEePHHCHKHIH
matter MaTepis, pedoBHHA
maturation JTO3piBaHHs, BU3PiBAHHS
mature 3pinuii, J0o3piBaTH
maturity 3piJiCTh, CTUTTIICT
meat M’sico
media cepeIoBHIIe
medium cepeHii, NOMipHHUI
melon TUHSA
membranous MepeTHHYACTHH
mention 3raJlyBaTH, HOCHJIATHCS
meristem MepHucTemMa
micropyle MiKporisie
millet poCco
miss MPOITYCKAaTH, MUHATH
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misshapen nedopMoBaHUit
mistletoe oMerna
mitigate OM SIKIIUTH
mixture CyMimm
modify BHJI03MIHIOBATH
moisture BOJIOTICTh
molecule MOJIEKyJIa
monocots OJIHOJOJIbHI
moreover KpiM TOr0, MPHYOMY, 3aTe
move pyxartucsi
movement pyx
mulch MyJbua
multiple CKJIaJI0BHii, baraTopa3oBuit
N
nature npupoaa
need HEOOXIAHICTD
network Mepeska, IUICTIHHS, CITKa
nitrate HITpAT, Q30THOKHCIIA CLIIb
nitrogen azor
nitrogen-fixing a30T-QiKcyrounit
node BY301
nodule BY301
nopalitos HOTIATITOC
north MiBHIY
northwest MIBHIYHHN 3aXif,
novelty HOBOBBEJICHHS, HOBHHA
nucleic acid HYKJICTHOBA KHCJIOTA
nutrients MOXHBHI PSYOBHHU
nutrition XapuyBaHHs
(0)
oat oBec
obtain OTPHMYBATH
occupy 3aliMaTH, 3al1I0BHIOBATH
occur TPAILISITUCS
offer IIPONOHYBAaTH
oil oJ1ist
oilseeds OJIHHI KyJIbTypH
onion nuoyns
opening OTBIp, IIIJIMHA
opponent CYNPOTUBHHM, PO3TALIOBaHMII HAPOTH
orchard can
orchid opxines
ordinary 3BHYAHHHUHA
organelle oprasena
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organic OpraHiYHUH
orientate OpIEHTYBATHUCSI, PO3OUPATHUCS
outer 30BHIIIHIN
outermost 30BHIIIHIN
outside 30BHI
outward HA30BHI,30BHINTHIH, BUIUMHHA, HABKOJHUIIHIH
ovary 3aB’s13b, I€CUHUK
ovule HACIHHHH 3a4aTOK, SIHIEKIITHHA
oxygen KHCCHb
oxygenate OKHCITIOBATH
P
palisade CTOBITYACTHH
papery ranepoBHit
parent 0aTbKiBChKUI
part JaCTHHA
particles YaCTHHKH
particular OKpeMHUii, ocoOnuBHl
particularly 0c00JIMBO, JOKJIATHO
pattern THUI, CHCTEMa, MOJICHb
peach MIEPCHK
peanut apaxic, 3eMJITHUI Tropix
pear rpyma
penetrate IPOHHUKATHU
pepper nepelb
percentage IPOLIEHT
perennial OararopiyHuii
perform BUKOHYBATH
perfume apomar, maxouri
perlite HEepIT
persistence BHUTPHBAJIICTh, HATIOJICTJIMBICTh
pest LIKITHUKHA
pesticides TIECTHIAIN
petal MIETFOCTOK
phosphate docdar
phosphatides docharuan
phosphorus dochop
photosynthates HPOAYKTH ()OTOCHHTE3Y
phototropism ¢doToTpomizm
pin IIMAIBKA, IMTHQT
pinapple aHaHac
pine COCHa
pinecone INIIKA
pistachio ¢icramka
plain piBHHHA
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plant

pocCiarHa, CaAuTn

plant breeding POCITMHHHUIITBO

plastid IUIaCTHIA

please nmoto6aTucst

podzolized OITiI30JICHU I

point MO3HAYKa, TOYKA, MYHKT, MiCIe
pollen MTUJIOK

pollination 3aIUICHHS

pollution 3a0pyIHCHHS

pome SOITyKO (THH IUIOAY)
poor O1HMIA, ToTaHuH

poppy MaK

pores nopu

portion YacTKa, YaCTHHA, JIOJIS
possess BOJIOJIITH, MAaTH
potassium KaJii

potato KapTOILJIsA

poultry JIOMAIIHS NITHIS

prairie mpepis, CTeHOBHIHA
preference nepeBara, yrnoJj00aHHs
premise nepeyMoBa

presence HasIBHICTh, IPUCYTHICTh
pressure THUCK, Halpyra

prevent 3ano0irTH, NONepeiuTH
primary NEPBUHHUH, 'OJOBHUN, OCHOBHMH, IPOCTUM
proceed NPOJIOBXYBaTH, TPUBATH
process 00po0IsITH

produce BUPOOISITH

production BUPOOHUIITBO

profound TITMOOKHUH, TOBHMHM, 3MICTOBHUI
prohibit 3a00pOHATH

promote CIPHATH

prone OyTH CXUIBHUM

proper BiJIIIOBiAHUH, CTIpaBXKHIH
property BJIACTUBICTh

protect 3aXHIIATH

protection 3aXHUCT

protein Oisok

provide 3a0e3medyBaTh

pull TATHYTH, CMUKATH

pump Hacoc

purpose Mera

push IITOBXaTH, TPUCKOPIOBATH, HATHCK
putrid THWIMH
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Q

quality SIKICTh
quantity KIJIBKICTB
quarter 4BEPTh

R
radiate BUIIPOMIHIOBaTH
radiation BUIIPOMIHIOBaHHS
radical MPUKOPCHEBU
radicle 3apOAKOBHIl KOPiHEIb
rainforest TPOIIYHHH JTiC
raise BHPOILYBAaTH
ranche paH4o
range JliammasoH, cepisi, HampsiM
rape paric
raphe HaciHHUH pyOunK
raspberry MaJIMHa
rate piBeHb
ratio CIIIBBiIHOILIEHHS
reach JIOCSTaTH, OXOIHTH
reason pHYHHA
recognize pO3Mi3HATH, BU3HABATH
recycle nepepooIATH
redbud 4epBOHUI OyTOH
reduce 3MEHIINTH, CKOPOUYBaTH
redwood YEepPBOHE JICPEBO
refer TIOCHJIATHCS, 3BEPTATHCS
regime PEKUM, IOPSIOK
regrow BiIpOCTATH
regulate peryJroBaTiu
relative BiJIHOCHUH, YMOBHHUH
remain 3aJIMIIATUCS
remember maMm’siTaTu
repeat MOBTOPIOBATH
reproductive BiITTBOPIOBAIbHUI
require noTpedyBaTH, BUMaraTH
requirement BUMOTa, T0Tpeda
resemble OyTH CXOXKUM, HaraJlyBaTu
reservoir OaceiiH, pe3epByap, 6ak
reside nepeOyBaTH, HaJISKATH
resistance oTIip, BATPUBATICTh
respectively BiJIITOBiTHO
respiration JIUXaHHS
respond pearyBaTH, BiJIIOBiJaTH

response

BiJIMOBI/Ib, peaKIlis
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responsible BIITOBiTATBbHUN
rest pemita
result BMILINBATH
retain YTPUMYBATH, 30€pertu
retention YTpUMYBaHHS
reticulate ciTuacTuit
reveal BUSIBJIATH, 3 SICOBYBATH
rice puc
rich Oaratuit
ripe CTHUTJIHH
rock CKeJIs, TIopoJia
role poJb
root KOpiHBb
S
salt CiJIb
samara KpHJIaTKa
sand iCOK
scar pybenn
scutellum IUTOK
secret BUIIIATH
seed HACIHHSA, CISITH
seedling CistHeIb, po3cajia, IPOPOCTOK
sell IpOJIaBaTH
separate OKpeMHH, CaMOCTIHHUIH
separately OKpEMO
separation po3’€THAHHS
serve CIIyTYBaTH
several JEeKiIbKa
shallow HETJTMOOKHM, MUIKUHA
shade 3aTIHATH, TiHb, 3aTIHOK
shape (dhopma, BHIIISLT
sheaths 000JI0HKA, HIXBU
shield HIUTOK
shoot MapOCTOK, TariH, OpyHbKa
shortage HecTaua
showy eeKkTHUH
shrubs YJarapHUKH
side CTOpOHA
sign MIPUKMETa, O3HAKa
silt MyJT
similar 10T OHMIA
simple IIPOCTHH
single OKPEMMM, ONMHOYHUI
site Miciie
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situate pO3MINIyBaTH

size po3Mmip

slight HE3HA4YHUHU

slope CXHIL, y3Tip’st

slow down raJbMyBaTH, CHOBUIBHIOBATH
soil IPYHT

solar COHSTYHUI

solonetz COJIOHEIb

soluble PO3YMHHUI

solution pO3YMH

solvent PO3YNHHUK

source JUKEpEIo, OCHOBA

south HiBACHB

southeast MBIEHHAN CXI

species BHUIH

specific 0c00JIMBHUH, creliabHUN
speed up HPUCKOPHUTH

spice creris

spongy ryOuactuii, abcopOyrounii
spray PO3NHITIOBAY, OONPUCKYBAY
spring BECHa

squash rap0y3 BEIMKOILTITHUH

stalk Yepemok, cTedio

stand HacaJUKEHHs

staple OCHOBHUII TOBap

starch KpOXMaJb

steep KpyTuit

stem cTebIto

sting JKAITUTH

stomata MPOANXH

storage 30epiraHas

store 3amacaty, 30epiraTi, HaKOIMIyBaTH
strawberry MOTYHHIIS

strength cuiIa, MiITHICTh

strong CUJIbHUH

stunt 3aTpUMYBaTH picT ad0 PO3BUTOK
stunted HU3BKOPOCIIUH, YaXJIUil
subsequent HACTYIHUH

substance pedoBHHA

substantial ICTOTHMH, IIO)KUBHUIH, OCHOBHUI
successful yCminTHAR

succulents CYKYJICHTH, (M’ SICHCTI IO TH)
suffer CTpaX/JIaTH, 3a3HaBATH
sufficient JIOCTaTHIN
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sugar IIyKOp
suit 3aJI0BOJIBHSTH, TPACTOCOBYBATH
sulfur cipka
summer JiTo
sunflower COHSIIITHUK
sunlight COHSYHE CBITJIO
supply OCTaYaTh
support MiATPUMYBATH, CIIPUSITU
surface MOBEPXHS
surpass MEPEBEPIINTH, TIEPEBAKATH
surround OTOUYBAaTH, 00CTYIIATH
survival BI)KMBaHHS
survive BIKHUTH
suspend ITiJIBINTYBAaTH, BIllIATH, BiAKJIAaTH
sustainable CTilikuit
sweet corn LIYKpOBa KYKypya3a
T
tend MAaTH TCHACHINO
term TEPMiH, YMOBa, BUCIIOBJIIOBATH
terminal MepiOTNYHIH, KiHIIEBUI
testa TecTa, HaciHHEBa 000JIOHKA, HACIHHEBA IIKipKa
thick 3aBTOBIIKH, TYCTHH, TOBCTHI
thickness TOBIIIMHA
thin TOHKHH
through gepes, Kpi3b, IPOTArOM
tilt HaXUJI
tip BEpXiBKa, KIHUUK
tissue TKaHWHA (6io.)
together pasoM
top BEpXiBKa
tough JKOPCTKUH, MITTHUH, TBEpIUI
toward Ha3ycTpid
transfer TepeiaBaTH, IIEPEHOCUTH
transition nepexif
transpiration TpaHcHipanis (BUIiICHHS BOJIHM POCIHHAMH)
trade TOPTIBIIS
trap MacTKa, KalKkaH
tree JIepeBo
trunk CTOBOYD
tumbo (tree) JIepeBo TyMOO
tune HaJIAIITYBaTH
turnip pina
type THII
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unbranched HEepO3TaIyKeHHH
undergo 3a3HaBATH, BUTPUMYBATH
underground T A3eMHIH
underneath HIDKHIH, IpUXOBaHUH
union crijka, 00’ €THaHHS
unique YHIKaJIbHUH, 0COOJIMBHI, HETOBTOPHHUI
unlike HAa BIIMIHY BiJ
uplands BHCOKOTIp’sl , Harip’st
upper BEpXHIi
upwards Bropy
utilization BXKMBaHHS

\4
vacuole BaKyoJIi
valuable I[iHHAH
value I[iHHICTh, BAPTICTh
vapor napa
variation pi3HOBUA
various pi3HHUi, pi3HOMaHITHUH
vary BiJPI3HATHCS, MIHSATHCS
vascular CYAMHHHUHI
vegetable OBOY
vegetation POCIHHHICTh
vegetative BEreTaTHBHUH
vermiculite BEPMUKYJIT
viable JKUTTE3NATHUH
view BUJL, JTAaH AT
vineyard BUHOTPAJTHUK
visual HAOYHUH, Bi3yaJIbHUA
vitamin BiTaMiH

W
wall CTiHKa
walnut BOJIOCHKHH TOpiX
water BOJA
water lily BOJISTHA JILJIist
water melon KaBYH
watermeal (plant) BOJIIHA MYKa (pOCNIKHA)
watering TIOJINB, 3POILECHHS
waxy BOCKOMOII0OHUMI
weakness CJ1a0KICTh, HEJIOCTATHICTh
weeds Oyp’stHH
wheat TIICHUTIS
weathering BUBITPIOBaHHS, €pO3is
wide MIUPOKUI
widespread IIMPOKO PO3HOBCIO/PKEHUH, MONIMPEHUN
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wilt, wither B’STHYTH, ONIaJIaTH
wind BiTEp
wood JIepeBUHA
world CBIT
worldwide BCECBITHIl, B yCbOMY CBITI
Y
yield | yposxait, ypoxaituicTs
Z
zinc | LIMHK
UKRAINIAN - ENGLISH DICTIONARY
A
abcopOyBatn absorb
arperaTornoHika aggregoponics
aJlanTyBaTH, IPUCTOCOBYBATH adapt
AepOTIOHIKa aeroponics
a3oT nitrogen
a30TQiKCyrouni nitrogen-fixing
AKTHUBALA activation
NbOYMIHOBHIA, OLTKOBHI albuminous
amiax ammonia
aMIHOKHCIIOTa aminoacid
aHaHac pinapple
AHOMAJIbHO abnormally
apaxic, 3eMJISTHHH ropix peanut
apomar, Mmaxori perfume, fragrance
b
Oaratuii rich
OaraTopiuHui perennial
OaxkaHuit desirable
OakIaKaH eggplant
OaceifH, pe3epByap, 0ak reservoir
0aTbKIBCHKUH parent
OJOKITBHHULITBO beekeeping
0e301IKOBHIT exalbuminous, exalbuminose
oMK bull
0610 (mun nrooa) legume
0iHuUi, moranuii poor
O1JIKOBUI, abOYMiHOBUH albuminous
O1I0K protein
OluHUii,00KOBHI lateral
6000Ba pociiHa legume
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6op boron
0opo3Ha, OOpO3eHKA groove
OypsK beet

OypSK IyKpOBHi

sugar beet, white beet

OYypSIK JIUCTKOBHUI, MAHTOJIB]]

leaf beet, silver beet

OypsK CTONOBHH (YepBOHUIT) red beet
Oyp’siH weed
OyniBis building

B
BaKIIMBHI important
BaKyoIi vacuole
BOYTOBaHMIA build-in
BBEJICHHSI, 3aIIPOBAKCHHS introduction
Bropy upwards
BEreTaTHBHUH vegetative
BeJIMKa porara xyaoba cattle
BEJIMKUI large
BEPMHKYJIT vermiculite
BEpXiBKa, KIHYHK tip, top
BEPXHIH upper
BEcHa spring
BXKHMBAHHS utilization
B3JI0BXK along
BUOUpaTH choose
BUOIp choice
BUBEICHHS, BUJ{IJICHHS excretion
BUBITPIOBaHHS, €po3is weathering
BUTOTOBJICHHSI manufacture
BUJ, Pifi, COPT genus, species
BUJL, JIAaHIIIAdT view
BUAUIATH secret
BHIO03MIHIOBATH modify
BIDKHBaHHS survival
BIKHMBATH survive
BH3HAYATH determine
BU3HAYCHHS, ICTCPMIHAILIS, determination
BCTaHOBIICHHS
BUKOHYBATU perform
BUKOPUCTOBYBATH exploit
BUJIyTOBYBaHHS leaching out
BUMOTa, T0Tpeda requirement
BHHUKATH, 311HMATUCS arise
BHHOTPAJIHUK vineyard
BUHITKOBHUH, TICPIIOKIACHUI exclusive

117




BHIIAPOBYBAHHS evaporation
BUIUTHBATH result
BUTPOMIHIOBaHHS radiation
BHUIIPOMIHIOBaTH radiate
BHPILITYBaTH decide
BUPOOISITU produce
BUPOOHUK grower
BUPOOHUIITBO production
BHPOIIYBAaTH raise
BHCIBKH bran
BHCOKHH, 3aBBUIIKH high
BHCOKOTIp s, Harip’s uplands
BHUTIKATH, CTIKATH, BIBOJUTH drain
BUTPHUBAJIICTh, HAMOJCTJIUBICTD persistence
BUIIHS cherry
BUSIBJIATH, 3 SICOBYBaTH reveal
BIJKPHUTTSI discovery
BiIMiHHMI excellent
BiJTHOCHO, IOPiBHSHO comparatively
BiJTHOCHHWH, YMOBHHH relative
BIJIPI3HATHCS, MIHSATHCS vary
BipocTaTH regrow
BIIITOBIJATLHUN responsible
BiAMOBIHUIN, TOCTATHIN adequate
BiJIMOBIIHO respectively
BIJITIOBI/Ib, peaKIIis response
BiJICOTOK percentage
BiJICYTHICTb, BiT4yBaTH HecTauy, He | lack
BUCTAuaTH

BiJITBOPIOBATILHUIA reproductive
BiHOYOK corolla
BiTaMiH vitamin
BiTEp wind
BKITIOYATH JIO CKJIaJy, MiCTHTH B include
co0i

BIIACTUBICTh property
BMIII[YBaTH, BCTABIISATH insert

BHU3, IOHU3Y down, downward
BOJIOJTITH, MaTH possess
BOJIa water
BOJHUN aquatic
BOJIOPOCTI algae
BOJISIHA JILJTiSt water lily

BOJsIHA MyKa

watermeal (plant)
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BOJIOTICTh humidity, moisture
BOJIOKHUCTHH fibrous
BOJIOKHO, BOJIOKHUCTHUH 1L1ap fiber
(6 cmynkax 606is 06ouesoi keacoi)
BOJIOCHHA hair
BOJIOCBKHUH TOpix walnut
BOCKOMOAIOHMI waxy
BILIHB impact, influence
BIUIMBATH affect, influence
BCEpeNHI, BHYTPILTHIN inside
BCECBITHIH, B YChOMY CBITI worldwide
BTpaTa loss
BYTJIEBOJI carbohydrate
BYIJICKHCIINI ra3 carbon dioxide
BY301 node, nodule
B’SIHYTH, OlIaJIaTH wilt, wither

r
ras gas
ra30H, raJsIBUHA lawn
rasy3b, TijiKa branch
rajJbMyBaTH, CIIOBUIBHIOBATH slow down
rap0y3 BEIMKOILIIJHUH squash
rapOys3 MocyIHUH, JlareHapist gourd
reH gene
repmadpoaut bisexual
TiKOpi, Kapis,0MHHUHA TOpixX hickory
TIIIOKOTHITB hypocotyl
JIMOWHA depth
TIIMOOKHH, TIOTYXKHUH (npo epynm) deep
rIMOOKHH, TOBHUH, 3MICTOBHUH profound
TJIMHA clay
THUWJINN putrid
THUTTSI, PO3MAaJ], PO3IICIUICHHS decay, decomposition
TOJIOHACIHHI POCIIHHU gymnosperms
ropix nut
rocroaap host
rpedka buckwheat
rpomaja community
TPYHT soil
rpyma pear
ryouacTtuii, abcopOyrounit spongy

A
JTaBaTH 3MOTY, POOUTH MOXKIIUBUM enable
JIBOJOILHI dicots
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JEKUTBKA several
JIepeBHHA wood
JIepeBO tree

JIEPEeBO TYMOO

tumbo (tree)

JIepeB’ SHUCTHIA

hard

JleTepMiHaIlisl, BU3HAYCHHSI, determination
BCTAHOBIICHHS

JICTPHT, YIAMKH detritus
nedhopMoBaHU misshapen
JUKEpeJ1o, OCHOBA source
TUHS melon
JTUCTAIBHUN distal
JIUXaHHS respiration
Jliarra3oH, cepisi, HarpsiM range
JUJTATH, PO3IUIATH divide
JIIISTHKA, paioH area
JSUTBHICTD, AKTUBHICTE activity
JIOBTUH, NPOTSHKHUH long
JIOBJKMHA length
JIOTJILAATH, OOCITYyTOBYBAaTH tend

JOJATKOBUM

JI03BOJISITH, IOITYCKATH allow
JI03piBaHHs, BU3PIBaHHS maturation
JIOMAIIIHS TITHIIS poultry
JIOMIIIIKA, JOTIOBHEHHS addition
JOCTATHIH sufficient
JIOCTYTI access
JIOCTYITHHUH, HAsIBHUN available
JIOCSATATH, OXOIUTHU reach
IOTEMHAI ingenious
JIyTH blow

E
EK3eMILLIP, 3pa30K instance
SKCIIOHAT exhibit
eMOpiOH, 3apOJI0K embryo
eposist erosion
e(hekT, BIUIUB effect
epexTHHI showy

€
€MHICTB, 3/1aTHICTh, IPOAYKTUBHICTb \ capacity

XK
JKAITUTU sting
JKUBJICHHS, 3aCBOE€HHSI TOKHBHUX nutrition

pPEYOBHH
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KUTHHIIS breadbasket
XKUTO rye
KUTTE3NATHUN viable
KOITYJIb acorn
KOPCTKHUH, MilIHUH, TBepANi tough

3
3a0e3neunT ensure
3abe3nevyyBaTu provide
3a00pOHSITH prohibit

3a0pyIHEHHSI, 3apayKCHHSI

contamination, pollution

3aBepIIyBaTH, KOMIUIEKTYBaTH,
JOCKOHAITUH

complete

3aBOIOBAHHSI, ITIIKOPEHHS conquest
3aBTOBIIKH, I'YCTHH, TOBCTUI thick
3aB’s13b, I€YHUK ovary
3arajiom, 3BHYaiHO generally
3arajJbHAHN, CIUTEHUN aggregate
3310BOJIBHSITH, TIPHCTOCOBYBAaTH suit
3a3HaBaTH, BUTPUMYBATH undergo
3aliMaTH, 3al10BHIOBATH occupy
3aKPITISTH anchor
3aIMIIATUCS remain
3aI1i30 iron
3aj03a gland
3aIy4aTH attract, involve
3amacaty, 30epiraTti, HaKOIMIyBaTu | store
3aIUIICHHS pollination
31U JHEHHS], 3aITUJICHHS fertilization
3an00irTH, TOTIEPEANTH prevent
3apOJIKOBUI KOpiHEIlb radicle
3acMivyBaTH, NEPEIIKOKATH clog
3aTiHATH, TiHb, 3aTIHOK shade
3aTPUMYBaTH picT a0 PO3BUTOK stunt
3aXHCT protection, defense
3axXHUIIAaTH protect
3a4MHATH, OJIH3BKO0, TOPYY close
30aradayBatu enrich
30epiraHus storage
30imbIIyBaTH enlarge
30ipHUH, CIITTPHUH, 3aTaTbHUI collective
3BUYAHHUN ordinary
3BUKATH, IPUBYATH accustom
3BMYAl custom
3BOpPOTHIH OiK downside
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3rajlyBaTH, HOCHIIATHCS mention
3TiTHO 3 according to
30ATHICTD ability
3MIHCHIOBATH, POOUTH make
3eMIIepOOCTBO farming
3eMiis ground
3epHO grain
3EePHOBI, XJIIOHUIT 371aK cereal
371aKOBI cereals
3IHBATHCS fuse
3MEHIICHHS], 3MCHIIYBATH decrease
3MEHIINTH, CKOPOUYBATH reduce
3MicT, 00’ €M, 00CsT content
3HAHHS knowledge
30BHI outside
30BHILIHIN environmental, outer, outermost
30BHIIIHII BUITIsS appearance
3pinuii, 103piBaTH mature
3pUIiCTh, CTUIIIICTD maturity
3’SIBIISITUCS], BUHUKATH appear, emerge
3’€IHyBaTH, 3B’ A3yBaTH, connect
acolliloBaTh

I
iMOup ginger
IHXHD fig
10HITOITOHIKA ionitoponics
ICTOTHUH, CYTTEBUI, OCHOBHUI essential, substantial

I
icTiBHI ‘ edible

K
KaJii potassium
KaJIbLil calcium
KapTOILIs potato
KaTaJizaTop catalyst
karadimr, mepsuHHa QopMa HcTKa; | cataphyll
HEIOPO3BUHEHMH, (JTyCKOBUAHUIT)
JIMCTOK
KalUTaHOBUI chestnut
KBacoJis, 610 bean
KBiTKa flower
KBITKOBHH floral
KHCEHb oxygen
KHCIIOTA acid
KIJIbKICTb amount, quantity

122




KIHCBKUH KallTaH

horse chestnut

KIacu(iKyBaTH classify
KJICH maple
KIIITHHA cell
KIITHHHUHA cellular
KJIITKOBUHA cellulose
KOJICONTHIIb coleoptile
KOoJIEOpH3a coleorhiza
KOJIip color
KoMaxa insect
KaBYH water melon
KOHOILJIS hemp
Kopa bark
KopiaHap coriander
KOpM, XapuyBaHHs food, feed
KOpOBa COW
KOpPHUCTB, IIepeBara benefit
KOPiHb root
KOCTSIHKA drup
Kpai, KpOMKa edge
Kpaca beauty
KpHJIaTka samara
KpOXMaJlb starch
KpyTui steep
KYKypyZ3a corn
KyJip0aba dandelion

JI
JaBaHaa lavender
JlareHapisi, rapoy3 mocyaHuH gourd
JIUCTOK leave
JIUCTONOTIOHUIH leaflike
JIMCTSAHWM, IMCTOBUIA leafy
Jic forest
JTO summer
JIOJIKA boat
JIFOIA humans
JIIOTIEpHA alfalfa
JBOH flax
JIbOC, JIOCOBA [IOPOJIa loess

M
Marsii magnesium
Mak poppy
MaJliHa raspberry
MaHIpoBi 3apocii mangroves
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MapraHenp manganese
Maca bulk
MaTEePHHCHKHUH maternal
Matepisi, pe4OBHHA matter
MeOuTi furniture
MepeKa, MIIeTiHHS, CiTKa network
MepucTema meristem
MeTa purpose
MiJb copper
MIKpOITiJie micropyle
MICTUTH contain
MicIie site
MIXyp bubble
MOXJIMBICTh, HAr0J1a chance
MOJIeKyJa molecule
MOJIOUHHH dairy
MOpPKBa carrot
MyJI silt
MyJbua mulch
M’ SICHCTHH fleshy
M’5ICO meat

H
Ha BIIMIHY BiX unlike
HABKOJIMIITHE CEPEIOBHUIIIC environment
HariJKu, KaJleHayIa marigold
HAaJI 3¢MJICIO aboveground
HaJIMIpHU#, 3aiiBuid excessive
Ha30BHI,30BHINIHIA, BUIUMUH, outward
HAaBKOJIMIITHIN
Ha3ycTpid toward
HaJallTyBaTH tune
HAOYHUH, Bi3yaJIbHUI visual
HaCa DKCHHS stand
HACIHHUH 3a4aTOK, SIMIEKIITHHA ovule
HAaCiHHUH pyOUmK raphe
HaCiHHS, HACIHHEBHUI MaTepia, seed
CisATH
Hacoc pump
HACTYITHUH subsequent
HaXHJIT tilt
HaXWJISITHCS, BATHHATH bend
HasIBHUH, TOCTYIHUH available
HAsBHICTb, IPUCYTHICTh presence
HErTMOOKUN, MIJTKUI shallow
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HEOJIK disadvantage
HEJOCTATHIN, NeiuTHUHA deficient
He3aIKHIH indepentent
HE3HAYHMI slight
HEOOXIAHICTb need
HEOCSHKHUH, BeTHYe3HUN immense
HEepOo3TalyKeHUH unbranched
HECIIpaBXHE cTe0I10, MiXBa (Gom.) sheaths
HecTava shortage
HecTaya BOIU lack of water
HECTH, IEPEHOCUTH carry
HIDKHIH, IPUXOBaHUH underneath
HIDKYC below
HU3bKHIA low
HHU3BKOPOCIHUH, YaxIIHi stunted
HITpAT, Q30THOKKCIIA CiJIb nitrate
HOBOBBE/ICHHS, HOBHHA novelty
HOHaJToC nopalitos
HYKJICTHOBA KHCJIOTa nucleic acid
HYT gram

(0)
o0J1aIHaHHS equipment
00MiH exchange
o0osoHKa, MeMOpaHa, KarcyJa capsule
obpamisaTu encase
00pobusaTu process
00CTynaTu, 0TOYyBaTH surround
00xi1, 00X0aUTH detour
00’ € THYBaTH,CIIONYYaTH associate
OBEC oat
OBOY, OBOYEBA KYJIbTYpa vegetable
OBOUIBHUK grower
OTipOK cucumber
OJIMHOYHUI, OKpEMHUI single
OJHAKOBHI, TOTO)KHHHI identical
0JIHAKOBO, TIOPiBHY equally
OJTHOJIOJIBHI monocots
0’KHHA blackberry
OKHCIIIOBATH oxygenate
OKpeMo separately
OKpEMHIA, CaMOCTIHHUI separate
OITiiiHI KyIbTYypH oilseeds
otist oil
omerna mistletoe
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OITiA30JIEHU I podzolized
OTip, BATPUBATICTh resistance
OIIPOMIHEHHSI, HE3aXHUILCHICTh exposure
OpraHenn organelles
OpraHiuHUH organic
Opi€HTYBATHUCSI, PO3OUpPATHUCS orientate
OpHUH arable
opxiaest orchid
OCiHB fall
OCHOBa base
OCHOBHMI1, TOJIOBHUI main, major
0co0IHMBHH, OKpeMHI particular
0c00JIMBO, JOKIATHO particularly
OTBIp, LIIJIMHA opening
0TOYyBaTH, 0OMEKyBaTH enclose
OTPUMYBATH obtain
OLIIHIOBATH estimate
OUMILICHHS, JIIKBIJALlis elimination
I
am’siTaTu remember
anepoBui papery
napa vapor
MIApOCTOK, TariH, OpyHbKa shoot
nacTKa, KankaH trap
MIETIOCTOK petal
MIEpBUHHMI, TOJIOBHUH, OCHOBHMH, | primary
ITPOCTUI
nepe0yBaTH, HaJICKATH reside
nepenara, yrnoao0aHHs preference
MIEPEBEPLINTH, IIEPEBAKATH surpass
repe1aBaTH, NePEeHOCUTH transfer
nepeyMoBa premise
MIEpEeHOCUTH, BUTPUMYBATH, HecTH | bear
nepepo0IsaTH recycle
MIepEeTBOPEHHS, TpaHchopmaltis conversion
MEPETUHYACTHI membranous
nepexis transition
nepioAnYHHUN, KiHIIEBUH terminal
MepIiT perlite
MEePCUK peach
nepo, MyIuHKa feather
MIECTULIHIH pesticides
MTHJIOK pollen
IMTHJIOK METOBHI honeylocust
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MBJIEHD south
MIBICHHUN CXiJ] southeast
MiBHIY north
MIBHIYHHUH 3aX1]1 northwest
IiJBINIYBATH, BIlIATH, BiAKJIAIaTH suspend
136 MHUA underground
IINPHEMCTBO, CIpaBa enterprise
MiATPUMYBATH, CIIPUSITH maintain, support
MiCOK sand
IUTACTHT plastid
TLTiBKA (3epHa), MIKipKa (HACiHWH) hull
IUIOTOHOIIIEHHST fruiting
TUTOCKHH, PIBHUHHUH flat

TLTIOIT ivy
MMOOIYHMM, JOJJATKOBUIN adventitious
MOBEJIIHKA, CTABJICHHS behavior
TIOBEPXHS surface
HOBITPS air
MOBITPSIHUH, HaI3eMHHI aerial
MOBITPsIHA KYJIs baloon
ITOBHICTIO, LIIJIKOM completely
MIOBHOTA, OTPSAHICTh fullness
IIOBTOPIOBATH repeat
TOJIATBIITU T further
o1iOHUH similar
OJTiJT, PO3MOILT, Kiackikailis division
0100aTUCS please
IOJTOBXKCHHSI, IPOJIOBKCHHS elongation
MIOYKMBHA PECYOBHHA nutrient
IT03HAYKa, TOYKA, yHKT, MICIIe point
MTOKPUTOHACIHHI POCITUHHU angiosperms
MTOKPHUTTS coating
oJie, JUISTHKA field
TTOJICTIITUTH facilitate
10JIUB, 3POLLICHHS watering
MOJTYHUILIS strawberry
OM’ SIKINUTH mitigate
OpH pores
MTOPIBHIOBATH compare
1I0p0J1a, PO3BOJIUTH breed
MOPYIICHHS disturbance
MTOCHJIATHCS, 3BEPTATUCS refer
0CTa4aTu supply
MOTIK, BUJIUB, TIOTOII, MIOBIHb flood
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moTpeOyBaTH, BUMaraTu require
MTOXOJIUTH, OpaTH IMOYATOK derive
MTOYMHATH begin
MOITMPEHNUH, IMUPOKO widespread
PO3MOBCIOJLKEHHUH,

MOUTMPEHHS, PO3MOBCIOKCHHS diffusion
MTOTITUPIOBATH, PO3MOBCIOKYBATH disseminate
TTOIITKOJPKEHHS, IITKOJA damage
mosiBa advent
pepist, CTenoBHil prairie
IpUBabIMBUI attractive
MPUAATHICTh fitness
NIPU/IATOK, HACIHHEBUH ITPUIATOK, appendage
BiJIPOCTOK

puiiMaTu accept
IIPUKMETa, O3HAKa sign
MPUKPIIIISITA attach
TPUKPITIICHHS attachment
PUKOPCHEBUI radical
MIPUHOCUTH bring
MIPHUPICT, PO3MHOXKEHHS, increase
npupoia nature
MIPUPOIHE CEPETOBHIIE habitat
IIPUCKOPUTH speed up
IIPUCTOCOBYBATHCA accommodate
MPUYCITUTH, 3aYCTIUTH, 3aIiIaTH hook

Mpyu4irHa, CIPUYUHATHU

cause, reason

IIpOIaBaTH sell
MPOJUXH stomata
MIPOJIOBKYBATH, TPUBATH proceed
MIPOJAYKTH (POTOCHHTE3Y photosynthates
MIPOXKHIIKA (6om.) fiber
IPOHUKATU penctrate
MIPONOHYBAaTH offer
IIPOIlyCKAaTU, MUHATU miss
MIPOPOCTAHHS germination
IpopocTaTu germinate
poco millet
pocTuit simple
MIPOTATOM, TiJT 9ac during
Iy CTeIst desert
MIIIEHAL]ST wheat

P
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pa3om together
paioH, IiTsTHKa area

paH4o ranche

paric rape
pearyBaTH, BiANOBigaTH respond
peryioBaTu regulate
PEKUM, TOPSIOK regime
pEeKJIAMYBaTH, TTOBIIOMIISITH advertise
pedoBHHA substance
peurra rest

PHHOK market

puc rice

piBCHB rate
piBHHHA plain
PiBHSIHHSA equation
pij, copT, BU genus
pi3Hui different
PI3HHUI difference
Ppi3HOBUA variation
PI3HOMAHITUTH intersperse
PI3HOMaHITHUH, HEOTHAKOBHUI diverse, various
pima turnip

pict, BHpOIIyBaHHS growth
POJIOUICTh fertility
poarounii fertile
po30uBatu break up
PO3BEICHHS breeding
pO3BHUBATHCS, pOCTH, po3ropratucs | develop, evolve
PO3BHTOK development
O3y THIA inflated
po3’€eAHAHHS separation
po3mip size
po3MilyBaTH situate
PO3MaIaTHCs, BUBITPIOBATUCS disintegrate
PO3MMIIIOBAY, OOIPHUCKYBay spray
pO3Mi3HABATH, BU3HAYATH identify, recognize
PpO3IyCKaHHS (6om.), PO3POCTAHHS expansion
PO3IYIICHAH, BiJIB’AI3yBaTH loose
PO3PI3HATH, PO3MEKOBYBATH differentiate
pO3CiroBaHHS, MOMUPEHHS dispersal
pO3TaIIOBYBaTH locate
PpO3TallyBaHHSI, PO3MIILICHHS, arrangement
MIPUCTOCYBAHHS

PO3UYHH solution
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PO3YMHHUI soluble
PO3YMHHUK solvent
PO3IINPEHHS], PO3IOBCIOKCHHSI extension
poJib role
POCIMHA, CAJIUTH plant
POCIUHHICTh vegetation
POCTH, BUPOLILYBATH grow
pyoOeun scar
JOLRIIS hilum
pyx movement
pyxartucs move
psicHHH abundant
C
cajg orchard
caJliBHUK grower
CBITYEHHs, CBITYUTH, TOBOJIUTH evidence
CBIT world
CBITJIO, OCBITJICHHS light
cepeHii, moMipHUI medium
CepeIOBHIIEC media
CEpIICBHHA, PO core
CHJIa, MIITHICTb strength
cinp salt
CUJIbHMI strong
CLIBCHKE TOCHOAAPCTBO agriculture
CUIBCHKOrOCIIOIapChKa KYJIBTYpa crop
ciM’ Ao cotyledon
cipka sulfur
ciTuacTuit reticulate
CisIHEIb, PO3cajia, MPOPOCTOK seedling
CKeJIs, TopoJia rock
cKJaJ1, Halip composition
CKJIQIaTH comprise
CKJIAJaTUC 3 compose of, consist of
CKIIQIHUAHI compound
CKJIagoBa constituent
CKJIaIOBHH, OaraTopa3oBuid multiple
CKOTapCcTBO cattle breeding
CKYITYCHHS aggregation
CJ1a0KICTh, HEJIOCTATHICTh weakness
CIIyIyBaTu serve
cMyTa, MOosIC belt
COJIOHETIb solonetz
COHSIYHUI solar
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COHSIYHE CBITJIO

sunlight

COHSIIITHUK sunflower
copT cultivar, variety
cocHa pine
criapka asparagus
creniaNnbHUi, 0COOIMBHUH specific
crienist spice
CIIIBB1HOIIEHHS ratio
cIijika, 00’ e JHaHHsA union
CIUIAYHM, B CTaHl CITOKOIO dormant
CIIO)KUBATH, 3HUIILYBATH consume
CIIPABKHIH, BIIMOBITHUAN proper

CIIpUATH, BHOCUTH

promote, contribute

CHPUSATINBHA favorable
CTaBaTH become
CTBOPIOBATH generate
crebio stem
CTHUIIIUH ripe
CTIVKMA sustainable
CTIHKa wall
CTOBOYD trunk
CTOBITYACTHI palisade
CTOpOHA side
CTpaX</1aTH, 3a3HaBaTu suffer
CTPM>KHEBHH (TOJTOBHHH) KOPiHB tap root, main root
CTYIiHb degree
CyJIMHHUI vascular
CYKYJICHTH succulents
CYMIXHUHN adjucent
cyMirr mixture
CYNPOTHBHUMH, PO3TAIIOBAHIN opponent
HAINpoTH
CYXHUil, BUCYIIIyBaTH dry
CyXIicTh dryness
CYIBITTS inflorescence
Cy4YacHHUH, TOTOYHUH, HUHIIIHIH current
CXWJL, Y3Tip’st slope
CXWJIBHUHI prone

T
TBapuHa animal
TBEP/ICTh, MILIHICTh firmness
TEMHUI dark
TEMHO-3€JICHUIH dark-green
TeMpsiBa darkness
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TepMiH, YMOBAa, BUCJIOBJIIOBATU

term

TecTa, HaclHHEBA 000J10HKa, | testa
HaciHHEBA IIKipKa
THUCK, Halpyra pressure
THII, CUCTEMA, MOJIEIIb pattern
TKaHWHA (6io1.) tissue
TOBIIVHA thickness
TOHKUHI thin
TOPTiBIIS trade
TpaBOinHI herbivores
TpaB’siHUM, TpaB’SHUCTHI herbaceous
TpaHCHipaiis transpiration
TPAIUISTUCS occur
TPHUBATICTh KHUTTS lifespan
TPOIIYHHM JTiC rainforest
TypOyBaTH desturb
TATHYTH, CMUKaTH pull

Y
yITaMKH debris
YMOBH conditions
YHHKATH avoid
YHIKaJIbHUHN, 0COOIHUBUI, unique
HENOBTOPHUI
ypoKaii, 30MpaHHs BPOKAIO harvest
YPOXKAWHICTE, YpOXKal yield
YCHIITHAR successful
YTOIUICHHS drowning
YTPUMYBaHHS retention
yTpUMYBaTH, 30epertu retain, hold

(0]
depma farm
(depMeHT enzyme
(epMeHTaTUBHUIH enzymatic
tepmep farmer
¢icramka pistachio
(dopma, BUTIISA shape
dopma, popmyBatu form
(opMyBaHHS, YyTBOPEHHS, formation
CTPYKTypa
¢docdar phosphate
docharuam phosphatides
dochop phosphorus
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¢doroTrpormizm phototropism
byHKIS function

X
XBOWHI 1opoau conifers
XBOpoOa disease
XEMOTIOHIKa chemoponics
XiMiKaT chemical
XJIOp chlorine
XJIOPOQIT chlorophyll
XMIJTb hop
Xyzo0a, oromis's Xygo0u livestock

II
auoyIst onion
LIUHK zinc
LiHHUHI valuable
L[IHHICTh, BAPTICTh value
IIYKOp sugar
IIYKpOBa KYKypyA3a sweet corn

e |
JarapHUKH shrubs
qacTuit frequent
JacTHHA part
YacTHHKA particle
4yacTKa, YaCTHHA, JTOJIS portion, lobe
Yaleyka calyx
4BEPTh quarter
YepBOHE JICPEBO redwood
YepBOHUHA OYTOH redbud
gepes, Kpi3b, IPOTATOM through
YeperIok, cTedo stalk

YJOpHI MaHTPH

black mangroves

40XO0JI, BEpXiBKa

cap

YYTIMBUN, CXUIBHUI prone
111
IIaBIIis sage
nrap, Iiact layer
IIHPOKUI wide
IIHIITKA pinecone
IINIIKA, KOHYC cone
LIKITHUKA pest
HIKIpKa (racinunu), TUTIBKA (sepHa) hull
HIKIpSACTHH leathery
IIMUIBKA, ITHPT pin
IITOBXATH, TPUCKOPIOBATH, HATHCK | push
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11

IIATOK shield, scutellum
IIIBHAHN, TYCTHH dense
IIJTBHICTB, TYCTOTA, KOHIGHTpamis | density
LIOPIYHO annualy
A
SIOTYKO (mun niody) pome
arojaa berry
SIKICTB quality
SUTHLIS fir
STIOBUYMHA beef
SICKpaBHA bright
SIp, YIIETHA ravine
SIPOYTBOPEHHSI gullying
SIIMIHB barley
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