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BBEJIEHUE

[Ipeqnaraemoe mocoOue OCHOBAHO Ha JIOKYMEHTAJIHHOM Cepuaje
JoBuna Attenbopo «HeBumumasi KU3Hb pPACTECHUN» U  BKIIOYAET
GUIBbMBI O Pa3MHOKEHUU W POCTE PACTCHUHN C pa3zpabOTaHHON K HUM
CUCTEMOM YIPaXXHEHHWM, HAMPABICHHOM Ha pa3BUTHE HABBIKOB
ayIMpOBaHUS U OBJIAJEHUS HOBOM JIEKCUKOM IO CHEIMAIbHOCTH.

[Tocobue cocrour u3z 6 ypokoB. Kaxawiii ypok BKIIOYAET
peacMoTpoBbie yrpaxHeHus(Previewing), moKa3bIBaroIie HACKOJIbKO
CTYI€HThl 3HAaKOMBbI C TEMOH, YNPAXKHEHUS I[OCIE MPOCMOTpa U
MIOBTOPHOTO MmpocMmoTpa »snu3oja(Viewing), OMOrawIyde MOHSAThH
OCHOBHBIC M BTOpOCTeIIeHHbIC Myen (uibMma. B pasnmene (Postviewing)
npejJiaratoTcsi yIpaXXHEHUsT Ha TEepeBOJl C PYCCKOro s3blKa Ha
AHTJIMIACKUHN U JpyTHE 3aJIlaHus TSl 3aKPETUICHUS TTOTyUYeHHBIX 3HaHU.

Pasmen “Supplementary ' reading® cimyxurT MarepuaioM I
pacIIUpeHus CIIOBAPHOTO 3aHaca U JaJbHEUIIIETr0 3aKpEIICHUSI HABBIKOB
paboThI C TEKCTaAMU IO CIEIUATBbHOCTH.

JlanHoe mocoOWe€ MOoMOraeT MOATOTOBUTh  CTYAEHTOB K
CaMOCTOATENIbHON ~paboTe €O CHEUUATbHON JUTEepaTypor, OOy4YUTh
yCTHBIM (popMaM OOIIEHUSI 10 HAyYHOM TeMaTHUKE Ha MPEIJIOKEHHOM
BHJIEOMATEpHUAJIE.

[Tocobue npenHa3HAuYeHO KaK JJIsl ay AUTOPHBIX 3aHATHH, TaK U JJIs
BHEAYIMTOPHOU MPAKTUKU JIJI CTYJICHTOB OMOJIOTUYECKOTO (haKyJIbTETa,
M3YYAIOIUX aHTJIMACKUU S3BIK.
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Lesson 1

pacIycKaTbCs
to unfurl
wood anemone BETPCHHUIIA
hazel JICTIMHA
O0OBIKHOBEHHAs
dock I1aBEJb TYTIOJIUCTHINA

Previewing

1. Check these words in a dictionary.

lifeless, dramatic, woodland, mate, plant, living organism, to unfurl,
dock, move, shoot




Viewing

1. (00:00:34- 00:03:08) Watch and listen to the video and fill in the
blanks with these words: lifeless, dramatic, woodland, mate, plant,
living organism, to unfurl, dock, move, shoot.

a)  On the countryside is so still it seems almost--------------- :

b)  But these trees, bushes and grasses around me are------------=-- just
like animals.

c) They have to fight one another, they have to compete for------------
---, they have to invade new territories.

d) But the reason we seldom aware these dramas is --------------- of
course live on a different timescale.

e) And then you can see how --------------- the life of plants can be.

f)  Speed a week into a minute and you can sense the urgency with
which the ground living plant raise to--------=-=----- their flowers.

g) The broad leaves of----------------- are rising from the ground.

h)  Strange though as it may seem some can ------------- not just their
flowers and leaves but they can travel from place to place.

) Of all the --------------- plants-this is the one of the most aggressive.
J) It waves its -------------- and agitative leaves side to side as if

feeling for the best way forward.
Postviewing

1. Choose English equivalents for the given Russian word combinations.

midwinter [I[aBEJb

dock cTeOelIb-3aXBaTUNK

to face very much the same sort of | 3aBoeBEIBaTH HOBEIE TEpPUTOPUU
problems as

to compete for mate OOPOTHCSI IPYT C IPYTOM
to fight one another 3pUTEITLHO YCKOPHUTH

to invade new territories PEIIKO 0CO3HABAThH

to live on a different timescale BBIPACTH HA 8§ CM B JICHb

to speed things visually pacIyCcKaTh I[BETHI




seldom aware cepeInHa 3UMBbI

to condense 3 months into 20 O0pOTHCS 32 BO3MOYKHOCTh

seconds pPa3MHOKCHHUS

raid of spring HACTYIUICHUE BECHBI

to speed a week into a minute CTAJIKUBAThCS C TOXOKUMH
npooaeMamMu

to sence the urgency with which IPOMCXOIUTH MEIJICHHO
the ground living plants raise

to unfurl flower YMECTUTD HEJICITIO )KM3HU B
MUHYTY

almost alarminly IIPEOJI0JIETh BCE Oaphephl

to invite insects to collect pollen BCEM CBOMM BHJIOM

invading stem IIPHUBJICYb BHUMAHUE HACEKOMBIX

to climb over anything that stands | ymmotauTh SkpanHOE Bpems
on its way

2. Translate from Russian into English:

a. CepennHa 3uMbl. BOKpyr Tak THXO, 4YTO, KaXeTcs, IKU3Hb
OCTaHOBUJIACH.

B. Ho Bce nepeBps, KyCTapHUKH, TpaBa BOKPYT MEHsI — TaKUE e )KUBbBIE
OpraHU3MBI, KaK U MPEJCTABUTENN (PayHBHI.

C. IM npuxoauThCs Ha NPOTKEHUU BCEU JXKU3HU NPUKIAABIBATE IIOYTH
T€ K€ YCUJIMS, UTO U )KUBOTHBIM.

d. OHM IOJDKHBI CpakaThCs APYT C APYroM, OOPOTHCS 3a BO3MOYKHOCTH
Pa3sMHOKEHHUS U 3aBOCBBIBATH HOBBIE TEPPUTOPUM IS KU3HH.

e. Ho atu gpamaTuyeckue COOBITHSI B KU3HU PACTCHUN PENKO BUIHBI
a3y, OTOMY 4TO HPOUCXOAAT OYEHb MEJIEHHO.
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f. Ho ceiiuac MbI MOXEM 3PHUTCIBHO YCKOPUTH IPOUCXOJISIINE
MPOIECCHl M TI0Ka3aTh, KaKOW 3aXBaThIBAIOIIEH MOXKET OBITH JKHU3Hb
paCTECHUM.

g. YMecTHuTe HENeNo )KU3HU B MUHYTY, U BbI Oy/IeTe HAOII01aTh 3a TEM,
KaK OBICTPO pacHyCKarOTCs I[BETHI.

h. ¥V 3emin pa3BopaynBacT CBOM JINCThS IABEIb TYIOJIMCThIMH.

I. HekoTophle pacTeHHs yMEIOT HE TOJIBKO IIEBEIUTh JUCThIMU U
pACITyCKaTh LIBEThI, HO U MyTEIIECTBOBATb.

J. BrasHute, K IpuMeEpy, Ha 3TOT KYCT €KEBUKH.

K. 9T0 0HO M3 caMbIX arpeCCUBHBIX JCCHBIX PACTCHHI.

|. IlleBenss cBowMMH MOOCraMM U3 CTOPOHBI B CTOPOHY, C)KEBUKA
MIBITACTCS YXBATUTHCS 3a YTO-HUOYIb.

M. 3a aeHb moOer BhIpacTaeT MOYTH Ha 8 CM.

3. Answer the following questions:

1. What problems do plants face?

2. Why do people seldom aware plants problems?
3. What helps people to understand this difference?
4. What are the reasons of moving?







Lesson 2

fox glove HaIEePCTAHKA

pollen MbUIbIIA

bramble C)KEBUKa HECKasl

shoot noder

stem cTebenb

spine IITHIT

root KOPEHb

desert dunes [IECYAHBIE TIOHBI

particle JacTHUIla

genetic instruction reHETUYECKas
uHdopManus

grain 3€pHO

fungus rpud

seed cemsl

spore cropa
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puffball T0KICBUK

earth star 3eMJIgHAas 3BE3104YKa
dandelion 0JTyBaHUYHK

petal JICTICCTOK
cottonwood tree TPEXTPaHHBINA TOTOJIb
fluff nyx

to germinate popacTaTh

canopy JIECCHOW MaCCUB
humid air BJIQXKHBIN BO3IYX
liane JraHa

sycamore ABOP

blade JIOTIaCTh

Previewing

1. Choose the better definition for-each of the following words.

tiny

a. very big
b. very small
emerge

a. to come out in view

b. disappear from view

genetics

a. the study of how characteristics are passed from one generation to
another

b. the study of life

particle

a. element

b. a single whole

sheltered

a. discovered

b. covered

generation

a. all the people of a different age
b. all the people of a similar age
device

12



a. a small piece of equipment that does a particular job

b. to make a plan of how to do something

efficient

a. is one that works well and does what you want it to do

b. well organized and does not waste any time or energy

advantage

a. the bad things about something, which make it less good than others
of the same type

b. the good things about something, which make it better than others of
the same type

particular

a. exclusive

b. general

Viewing

1. (00:03:28-00:15:03) Watch and listen to the video and complete the
following chart.

fungus flower tree

2. (00:03:28-00:15:03) Watch and listen to the video again. Then put
the following sentences into sequence.

1. The smallest of all belong to fungi.

2. In autumn other smaller fungi appear on the woodland.

3. These grains are so small that it is in this form that most plants do
most of their travelling.

4. Flowers also use the wind to transform their seeds.

5. But the particles they produce called spores are in many ways similar
to seeds.

6. And few do it more successfully than dandelion.

7. Trees have a particular advantage — their height.

8. Plants preceded humanity in building not only gliders.

9. The longer it takes to reach the ground the further it can travel.
10. They created helicopters too.

13




3. (00:03:28-00:15:03) Watch and listen to the video again and say if
the following sentences are true (T) or false (F). Correct the false
ones.

These big particles are the next generation.

Fungi are plants.

The seeds are much lighter than the spores of fungi.

For seeds to fly special apparatus is needed.

Many seeds of cottonwood trees will germinate.

There is much more wind in a tropical forest.

Aircraft designers had to try to build a wing as efficient as this one

but failed.

8. The balance between the weight of the seed and the length of the
wing is exact and perfect.

9. A slightly heavier seed or a shorter and narrower wing and a whole
thing would fall like a stone.

10. Plant produces a revolving seed with eight blades.

NogakowdE

Postviewing
1. Give Russian equivalents to the following words and expressions.

to become exposed, to rebuild an adult plant, grow to an adult, 800
times the volume of the Earth, be carried by the wind, drip, damp air,
globe, distant shore, the loss is of no consequences.

2. Give English equivalents to the following words and expressions.

B OTOM €My HET paBHBIX, CHEHHUAIBHBIN anmapaT, CHaOXEHHBIN
HapanItoToOM, MPOTUBOMOJIOKHBIA OEper, MPOU3BOAUTH B JOCTATOYHOM
KOJIMYECTBE,  BJAXHBIA  BO3AYyX, MPOJIATH  TOJET,  JErKOe
MPUKOCHOBEHHUE, JIMHHAS JUCTAHIIHS

3. Translate from Russian into English.

a. [Ipyrue pacTeHus MyTEHMISCTBYIOT ele ObIcTpee.
b. D10 pacTeHue moruoIIo.
c. Ho 3mech, B 9THX 4acTHYKAX €CTh )KM3Hb.

14
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NogakowdE

9.

. HexoToppblie u3 Takux crop BUAHO TOJIBKO B MUKPOCKOII.
. OHHU 00pa3yIoT OTACIBHOE 1IAPCTBO.

CHauana OH HEMHOT'O HaIllOMUHAET B3POCJIOr0 MPEJICTABUTENS CBOETO
apCTBa.

. Ho xak Toapko moaycerT BJIQKHBIM BCTCP, 3CMJIsIHAA 3BC310YKA HAYHCT

npeodpakaThCs.

. B 3T0 Bpems roja 3eMisiHas 3B€3/109Ka PACKPBIBAETCSI HABCTPEUY

JOXKAIO.

. DTO IMPUCHOCOOJICHUE HACTOJIBKO JEMCTBEHHO, YTO JaXKe JICTKUM

BETEPOK YHOCUT CEMEHa BBICOKO B HEDO.

. CemsH TaKk MHOTO , UTO IIOMyJrs1aust TOIIOJICH HE mocTpanaacrt.

Answer the following questions .

What part of plant contains genetic instruction?

What part of fungi is similar to plants seeds?

What will happen if 2 generations of every spore grow to an adult?
What helps fungi to make long distances?

In what season do earthstars appear?

Why do earthstars open this season?

What flower is the most successful in transforming seeds with the
help of the wind?

In what period do petals and flower heads of dandelion transform
into globes?

Why do seeds of dandelion need special apparatus?

10. What advantage do trees have?

15
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Lesson 3

jet propulsion

pPCaKTHBHAA TAT'a

Himalayan balsam

HEJIOTPOTa ruMajanckas

mesembryanthemum XpyCTaJIbHAsI TPaBKa
pod CTPYYOK

sea bean MopcKas (hacoJib
mangrove MAHTPOBBIM JIEC
burdock JIOITyX

hook KOJIFOYKA

spike 1104081

thorn TITATT

cleft TpeIrHA

hoof KOIIBITO

pad HOyIICYKa Ha Jare
scaly qeIryHJaThii
ostrich cTpayc

ripen CO3peBaTh

rowan psibuHa

yew THC

strawberry 3eMJISTHHKA

cherry yepeMyxa

hawthorn OOSIPBITITHUK

fig (dburoBoe epeBo

17




Previewing

1.  The italicized words in the sentences below are used in the video.
Read the sentences, and then match the words with the meaning.

1. Water provides many plants the power they need.

2. Many doubtless are lost at sea, but some eventually will reach another
and may be a distant coast.

3. As well as fruit-eating birds they attract all kinds of mammals,
monkeys, squirrels and gibbons.

4. One by one the sea beans start on their voyages.

5. It is not a disaster for the seed is able to flout by itself.

6. This one has landed on Tropical beach in Northern Australia.

7. To survive it must get bellow ground.

8. The seed has now reached the safe place and an ideal position to
germinate just bellow the surface of the ground.

9. They force to fit with their timetable.

10. The scaly feet of ostrich are particularly tough.

1. provide a. to stay alive in a dangerous situation

2. eventually b.:a long journey

3. attract C. to arrive somewhere after a journey

4. voyage d. to come down to the ground after being in
the air

5. disaster e. to give or make available something that
someone needs or wants

6. land f. to make someone or something go to a place

because they want to find out what is
happening there

7.survive g. in the end, after some time has passed
8. reach h. a very serious accident, especially one that
causes a lot of damage
9. force I. to make someone do something that they do
not want to do
10.particularly J. especially, more than others

18



Viewing

1. (00:15:03-00:26:07) Watch and listen to the video and complete the
following chart.

Plants that send their seeds by sea | Plants that use living couriers

2. (00:15:03-00:26:07) Guess the meaning of these words in context:
absorption, flout, leak off, tread on, naked, relatively, vivid, groove,
mouth, tough.

3. (00:15:03-00:26:07) Watch and listen to the video again and fill in
the blanks.

Plants also use ............... jet propulsion.

This is a squirting ................

And this ............... balsam.

................ seed heads are opened by rain.

There is a groove across the ............. between its seeds.
The seed makes its way through the ............ to the sea.
The burdock uses ............. :

These things are called by local people “devil ............. ”
These berries donot ................. simultaneously.

0. Tropical ............. produce much smaller fruits.

RS\ e

BHoOooo~N O

Postviewing

1. Match the words to make phrases.

set with
shake hiker
tempting for
entice off

to be reward

19




vicious effect

of no interest

fit packaging
protective with one’s timetable
start on

2. Translate from Russian into English.

1. [To Oeperam TpPONMUYECKHMX PEK  pacTeT camMoe KpPYMHOE U3
CTPYYKOBBIX — MOpCKast (hacosb.

2. Ee ceMeHa — OJIUH U3 CaMbIX YCICIIHBIX MYyTEIIeCTBEHHUKOB.

3. Takoe ceMeuko B T€YEHHUE T'0/Ia MOKET MPOILIBLITH MUMO OCTPOBOB,
BBIUTH B OTKPBITOE MOPE, MPEOJIOJIETh OKEAHCKUE TEUECHUS U BCE
pPaBHO HE TOTHOHYTh.

4. DTO CEMEUYKO JOIUIBLIO A0 CEBEPHOU ABCTpaJIMM, HO HEM3BECTHO,
OTKYJla OHO HPUILIBLIO.

5. Ero poauHoi MOKET ObITh JIEpEBO HEMOAAIEKY HO, BO3MOXHO, OHO
C APYroro KOHTUHEHTA.

6. Utak, pacTeHus OTHPABISIOT CEMEHa MO BO3AYyXY M MO MOpPIO, HO
MHOTHE MPUBJIEKAIOT JJIsl 3TUX 1IeJIed KyphepoB.

/. bproku 1 OOTUHKH XOPOIIIO CITYkaT JJIsl IEPEHOCKU CEMSIH.

8. 3mecp Ha 1ore Adpuku ecTh pacTeHUs, KOTOPOE HCIOJIb3YET
IITUTIBL, U 9KAET TTOKa KTO - HUOYIh HACTYNUT Ha HETO.

9. Eciiu 'Ha HHMX HACTYIUT Pa3yThId YEJIOBEK WU KUBOTHOE, €My
OyIeT oueHb OOJIBHO.

10. [ITuiiel pa3nuyaroT MBeTa MOYTH TAKKE XOPOIIIO, KaK U JIFOIH.

3. Answer the following guestions.

1. What plant is the most successful of all vegetable travelers?
2. Why do sea bean seed fall independently?

3. How long does it take sea bean to sail across the sea?

4. What do plants use to force us to fit with their timetable?

20
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Lesson 4

rhinoceros hornbill

TIETUIA HOCOPOT

to digest TIepeBapHUBaTh

indigestable HCTICPUBAPHBACMBIi

crop 300

cassowary Kazyap

wattle Oopojka

pungent pE3KUi

durian JOopUaH

Indian rhinoceros WHIUHCKUI HOCOPOT

monsoon flood MYCCOH

acacia aKarms

species BUJI

beetle grub JMYUHKA KyKa

to hatch BBUTYTUIATHCS
Previewing

1. Read the sentences, and then match the italicized words with the

synonyms.

22




1.  Both male and female cassowaries have vividly colored wattle and
a similarity between them and fruits which birds make food may not be
merely coincidence.

2.  The wattle serves as social signals between the birds.

3. Visual signals however have limitations in advertisement.

4.  There is another message- smell.

5.  The smell is very disgusting.

6. Animals may carry seeds for long distances in their stomachs but
most of them get rid of them more or less at random.

7. Their seeds can not grow and germinate in deep shade.

8. It’s so fond of these fruits that they are called locally “rhino
apples”.

9.  Without elephants some species of acacia would barely survive.
10. Inside the pods the seeds are threatened by serious enemies.

coincidence disorder
wattle like

visual dense
disgusting hardly

random jowl

deep optical

to be fond of to be in danger
barely abominable

to be threatened odour

smell concurrence

23




Viewing

1. (00:26:07- 00:34:11)Watch and listen to the video and fill in the
blanks below:

1. Types of messages:

2. (00:26:07- 00:34:11)Watch and listen to the video again and circle
the correct word in the sentences below.

1. The (rhinoceros hornbill / cassowary) in order to eat such small

fruit with such a huge beak has to be a bit of a juggler.

Dozens of fruit, containing hundreds of seeds are carried away in

hornbill’s (beak/crop) for miles.

The (flesh/indigestible bits) will be digested.

Some people like the (taste/smell) of this fruit.

The grasslands are created by (hurricanes/monsoon floods).

Once more they (trust/rely on) rhino to solve it.

Without elephants some species of (acacia/durian) would barely

survive.

8. Little (beetle grubs/fly maggots) are hatched from eggs.

. (Monkeys/elephants) eat pods, seeds and grubs.

10. The acacia (gets little benefit from/take advantage of)
providing them with meal.

N

~N o o w
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3. (00:26:07- 00:34:11)Watch and listen again and match nouns with

adjectives.
rich duties
social risk
pungent enemy
deep animal
Indian signals
daily shade
great variety
Serious trouble
considerable smell
magnificent rhinoceros
Postviewing
1. Translate from Russian into English.

1.Ha octpoBe HoBas I'BuHes mo4YTH HET MJIEKOMUTAIONIUX, U MOYTH
HE BOJIATCSI 00E3bSIHBI.

2.Ha ocTpoBe camblil KpyITHBIN NMPEICTaBUTENb (hayHbl — 3TO MTHUIIA.

3.0OHa Ha3bIBaeTCA Ka3yap.

4.0npeneneHHO MOXKHO CKa3aTh, YTO Ka3yaphl C JIETKOCThIO HAXOJIST
APKO OKPAIIEHHBIC MIOIBI.

5. 3purenpHblE CUTHAJIBI HE BCETAA CIyXaT g Tepeladu
uH(dOpMaIUH .

6.B rycTom necy Ha OOJIBIIIOM PAacCTOSTHUU OHU HE Pa3INYHMBbI.

7.HEeKOTOPBIM KUTEIAM TaK MPHUILEICS IO BKYCY 3TOT IUIOJ, YTO OHU

rOTOBBI MHOTO BPEMEHU MOTPATUTH HA €r0 TOUCKHU.

8.BOT OH 3HaAMEHUTHIN JOPHUAH.

9.B Adpuke B cuMOM03€ )KUBYT CJIOHBI U KYCThI aKaIUU.

10.Kaxplii Tox y akamuu co3peBaeT OOJbIIOe KOJIMYECTBO CEMSH,

KOTOPBIE TAIOT MUY MHOTHM KUBOTHBIM.

2. Answer the following questions.

1. In what part of body do rhinoceros hornbills carry seeds?
2. Which place has the richest variety of fruit eaters’ messages?
3. Are there many mammals in New Guinea?

25




4. What color attracts cassowary?

5 What is the taste of durian?

6. What is the purpose of visual signals?

7. Why do some plants need living couriers?

8. What mammals used as living couriers have been mentioned in the
video?

9. Is it possible for acacia to survive without elephants?

10. Why does acacia get little benefit from providing monkeys with
meal?

26
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Lesson 5

digestive juice JKEITYJOUYHBIN COK

dung IOMET

Brazil nut tree Opa3uILCKHI Opex

agoulti aryTH

to ghaw IIPOTPHI3aAThH

to sprout IIYCKAaThb POCTKHU

alpine nutcracker IIOTI0JI3¢Hb

pine COCHA

cone OIUIITKA

vy TUTFOTI]

protea 1poTes
Previewing

1. Read the sentences, and then match the italicized words with the
antonyms.

28



1. These acacia seeds have spent at least 24 hours inside an elephant
stomach.

. S0 acacia seeds eaten by an elephant have been saved from death.

3. Some seeds however are so well protected that it seems nothing

could eat them.

The agouti has as sharp front teeth as a chisel.

It doesn’t have a perfect memory.

It looses tracks of what it buried and the significant proportion of

the nuts survived to sprout.

N

o ok

7. The bird knows exactly how to open a cone.
8. But unlike the agouti it carries the seed away from the forest.
9. It buries them at right depth.
10. Yet some plants succeed in reaching inaccessible sites.
inside threatened
death bad
protected find
front like
perfect lock
loose outside
open fail
unlike wrong
right back
succeed survival

Viewing

1..(00:34:26 -00:47:57 )Watch and listen to the video and complete the
following chart.

living beings seeds which living beings can eat

2. (00:34:26 -00:47:57 )Watch and listen to the video again and fill in
the blanks.
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10.

90 % of acacia seeds in elephant............... germinate.

Only one animal has the equipment to open them- the.............

They enable to ............... a hole.

And the agouti has a habit which exactly suit the .............

It looses tracks of what it buried and the significant proportlon of
the nuts survived to.............. :

The ................. is a kind of a crow.

The bird knows exactly how to opena.............

Some of these places ............. the young trees Very well.

There are several species of .............. growing here and they all
depend on the arrival of seasonal fires.

In fact it is the only time the protea seeds can ...... because
these seed heads have to be burnt before they release their seeds.

3. (00:34:26 -00:47:57 )Watch and listen again and match nouns with

adjectives.
digestive agouti
certain time
front tree
individual Site
significant ash
hard juice
young depth
right proportion
inaccessible death
rich teeth

Postviewing

1.

Translate from Russian into English.

1.laxe ymnaB ¢ BbICOTHI 30 METpOB, OHM HE Pa30UBAIOTCHI.

2.
3.

4.
S.

. 3aTeM NOMNOJI3EHb MOCTYNAET TAKXKE, KAK aryTH.

Bpa3unbCckuii opex cyMell 3alllUTUTh CE0s1 OT BTOPKEHUS aryTH.
BuyTtpu kaxaoro mapa 15-20 opexoB. 9To 00bIlIe, YeM MOKET
CBECTh 3BEPEK.

3BEpEK 3aKanbIBACT PO 3arac BCE, YTO HE MOKET CHECTb.
[ITHia TpOrJIOTUT UX, HO OTHIPABUT UX HE B KETYAOK.
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9.

10.

. [lomos3eHp OJTHO 3a APYTUM M3BJIEKAET U3 3002 CeMEHa U

3dKaIllbIBA€T CBOHU COKPOBHIIA.

. Ilocne TOT'0, KaK JICIICCTKHU OIlaJIh, HAYNHACTCA POCT U PA3BUTHUC

CEMSIH.

PacteHnie HaXOUT OMIDKANIITYIO K HEMY IIEJb B CTEHE U CaMO
BBICA)KMBAET CBOU CEMEHA.

Pactenns noduBarorcs, 4ToObI NX CEMEHA OKA3aJINUCh B
HAWJTYYIIUX JJISI pa3BUTHUS YCIOBHUSIX.

Answer the following questions.

1. Who saves acacia seeds from death?

2. What habit does the agouti have?

3. What helps the significant proportion of the nuts to
survived?

4. Who knows how to open a cone?

5. When the protea seed heads can release their seeds?
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Lesson

6

trunk CTBOJI

bark Kopa

chest nut KallTaH
larch JINCTBEHHHULIA
transparent IIPO3PAYHBIN
pore nopa

tangle IJICTCHUE
infant MOJIOAOM
manufacture n300peTaTh
fern MAIOPOTHHUK
raw CBIPbE
chlorophyll XJIOPODHILT
dawn paccBeT
rootlet KOPEIIOK
moisture BJIara

reflect OTpaxkaTh
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dim TYCKJIBIN
alocasia AJIOKA3Us
begonia OeroHus
hydrogen BOJIOPO/I
Previewing
1. Read the sentences, and then match the italicized words with

the synonymes.

1. Now it will rot and release a thousand seeds.

a) extinct b) decay

2. The shoot that comes from a seed like all shoots can sense the light.
a) understand b) feel

3. Each sprouts upwards.

a) shoot b)breed

4. That is enough to enable to travel about 6 feet.

a) be able b) be unable

5. If it doesn’t find what it looking for within that distance it will die of
starvation.

a) abundant b) hunger
6. They reach a vertical surface — a tree trunk.
a) achieve b) fail to achieve
7. As soon as one touches it its behavior changes dramatically.
a) a little b) much
8. It starts growing upwards and as it does it puts out its first leaves.
a) sprout b) let out
9. With each additional leaf the young plant increases a strength.
a) power b) weakness
10. Come the dawn the sun reappears and the process starts again.
a) sun rise b) sun set
Viewing

1. (00:01:25-00:16:26 ) Watch and listen to the video and complete the
following chart.
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raw material which plants need | the source of the raw material
to grow

2. (00:01:25-00:16:26) Watch and listen to the video again and fill in
the blanks.

1. Butthis............. plant behaves very strangely.

2. They reach a vertical surface —a tree.............

3. Now for the first time it ............... food for itself.

4. They are powered by the sunshine and they use the simplest of
...... materials- air, water and a few minerals.

5. The processisa ........... talent of plants.

6. Thisavery .............. of life.

7. It circulate within them and reach the tiny granules which contain
a green substance...............

8. That means light falling on the surface of the leaf is going

through itis not lost but ............ it back into the body of the leaf.

9. Having found water they put out thin ................. :

10. The soil inwoodland isa ............. of rootlets from many
different kinds of plants.
3. Choose the correct English equivalents for the given word
combinations.

to be powered by the sunshine (GoKycHpOBaThH CBET

to grow hardly MOJIOJIOH mo0er

to release light BBIITYCKATh KOPEITKH

to reflect back HOTHOHYTH OT TOJI0A.

to put out rootlets MOJIIUTHIBATHCS DHEPTUEH COJTHIA
to release seeds. IIPOITYCKaTh CBET

to sprout upwards JaTh )KU3Hb CEMSHAM

to die of starvation. TIOYTH HE pacTeT
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infant plant OTpakaeTcs

to gather light TSHYTHCS BBEPX.

Postviewing
1. Translate from Russian into English.

1. Kak TOJbKO pacTeHre KOCHYJIOCh €ro, OHO HAUMHACT PaCTH BBEPX.
2.Ha nepBoe Bpemsi pacTeHUE HALLIO ce0e MHUIILY.

3.MaiJieHbKHE KPYTJIbIE TUCTOUYKH MIPUKUMAKOTCS K CTBOJIY JE€pPEBA.
4.A CcpIpHOE IEPEBO JOCTUIIIO CBOEH 1I€IM- KPOHBI Jieca.

5.A BOT JUCTBS YK€ B3POCIOTO PaCTCHUS.

6.JTuctes - pabpurka muIM 719 pAaCTCHUM.

7.Hu ogHO >KMBOTHOE HA 3TO HE CIIOCOOHO.

8.Tak 4To, BC€ OHM 3aBUCAT OT MHUIIH, KOTOPAS IPOU3BOUTCA 3/I€CH.
9.BoT 0CHOBA >KHU3HH.

10.B rycrom Jiecy Bce ropas3zio CiIoxkHee.

2. Answer the following questions.

1. How long can an infant plant go?

2. What difficulty do plants have?

3. What raw material do plants need?

4. How do canopy trees loose a lot of water?

5. What facilities do tropical plants have to carry water away?

36




Supplementary reading:

Introduction

Wherever there is sunlight, air, and soil, plants can be found. On the
northernmost coast of Greenland the Arctic poppy peeps out from
beneath the ice. Mosses and tussock grasses grow in Antarctica. Flowers
of vivid color and great variety force their way up through the snow on
mountainsides. Many shrubs and cacti thrive in deserts that go without
rain for years at a time, and rivers, lakes, and swamps are filled with
water plants.

The scientists who study plants—botanists—have named and described
approximately 270,000 different kinds of plants. They estimate that
another 30,000 unidentified species exist in less explored ecosystems
such as tropical forests.

Parts of Plants

A plant is actually more complex than it might appear. Its various parts,
composed of specialized cells and tissues, work together to carry on the
plant's life functions. The leaves gather sunlight and help the plant make
its food; the stems support the plant; the roots anchor the plant and draw
water and minerals from the soil; the flowers, fruits, and seeds allow the
plant to reproduce.

Plant Cells and Tissues

The tissues that make up the parts of a plant are groups of cells that
perform a particular function. Plant tissues are said to be simple if they
are composed of a single type of cell and complex if they are composed
of two or more cell types.
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PARTS OF A TYPICAL PLANT CELL

nucleus nucleolus

endoplasmic reticulum mitochondrion

ribosomes

Golgi s cytoplasm

complex
vacuole

cell wall chloroplast

Simple tissues

Also referred to as ground tissues, simple tissues include the tissues
known as parenchyma, collenchyma, and sclerenchyma. Parenchyma
tissue is composed of parenchyma cells, which are found throughout the
plant. They are particularly abundant in the stems and roots. The leaf
cells that carry out photosynthesis are also parenchyma cells. Unlike
many other plant cells, parenchyma cells are alive at maturity and retain
the ability to divide. They perform many functions. Some are specialized
for photosynthesis, others for storage, and still others for secretion and
transport. An important class of parenchyma cells makes growth tissues
called meristem and cambium. These tissues give rise to all other tissues
in the plant body.

Like parenchyma cells, collenchyma cells are alive at maturity. They
differ from parenchyma cells in that they have thick cell walls.
Collenchyma tissue is most often found in the form of strands or
cylinders of cells in stems and leaves. The thick cell walls of
collenchyma cells provide support to these plant structures. The strands
of tissue in celery are collenchyma tissues.

Sclerenchyma tissue is found throughout the plant. The cells of this
tissue also have thick cell walls. These walls are often composed of the
chemical lignin, which gives the walls a great deal of strength. Cells
with lignin in their cell walls lack protoplasts at maturity—that is, they
are dead. Sclerenchyma cells give plant parts strength and support.
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The most common kinds of sclerenchyma cells are fibers—Ilong slender
cells that often occur in bundles or strands. These cells are interwoven
so that the tissue is very strong. Manila hemp, used for making rope, is
derived mainly from these fibers. Other sclerenchyma cells, called stone
cells, form the shells and husks of seeds and nuts. Stone cells are
scattered throughout certain fruits. They give fruits such as pears a gritty
texture.

THE THREE BASIC TYPES OF PLANT TISSUE

cell walls with lignin

intracellular

a F |
: b ,
Parenchyma Tissue Sclerenchyma Tissue

Collenchyma Tissue

a lengthwise
b cross section

Complex tissues

The complex tissues include the dermal and vascular tissues of plants.
The epidermis is the outermost layer of cells on the plant body. It covers
the leaves, stems, and roots, as well as the flower parts and seeds. In
most plants the epidermis is only one cell-layer thick. The epidermal
cells are closely packed. When viewed through a microscope, they
resemble a stone pavement. The outer cell wall of the epidermis is very
thick. It contains a waxy chemical known as cutin and is called the
cuticle. Because water does not easily move through the cuticle, this
layer protects the plant from water loss. The cuticle also protects the
delicate tissues underneath from damage.

The epidermis of leaves and of some stems has small openings that
allow gases to move in and out. These openings are called stomata (a
single opening is called a stoma). Each stoma is opened and closed by
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two specialized cells called guard cells. Unlike other dermal cells, guard
cells have chlorophyll and carry out photosynthesis. These cells swell
during the day, causing the stoma to open. During the night they lose
pressure, and the stoma closes.

In older stems and roots the epidermis may be replaced by periderm
tissue. It is periderm that produces the tough bark that protects tree
trunks. It consists mainly of cork tissue rich in sclerenchyma cells.
Periderm also includes specialized parenchyma cells that produce cork
tissue by means of cell division.

Unlike dermal tissues, vascular tissues are specialized for the transport
of water, minerals, and food throughout the plant body. Vascular tissues
include two types of complex tissue: xylem and phloem. These complex
tissues are arranged either in strands or in units called vascular bundles.
The strands form a continuous transport system that extends from the
roots, up the stems, to the leaves. The leaf veins are composed of
vascular bundles.

Xylem is the principal material in wood. It includes four types of cells:
parenchyma, fibers, tracheids, and vessel members. Parenchyma cells
are the only living cells in xylem. They form rays through the xylem and
transport materials across-it. Parenchyma cells also produce other xylem
cells. The thick cell walls of fibers provide support to the xylem.

Tracheids are long cigar-shaped cells. They have thick cell walls that
contain lignin. Like fibers, they are dead at maturity. The cell walls of
tracheids contain many pores, which allow water to flow easily from one
tracheid to the next. Tracheids also provide support to the xylem.
Tracheids are the only type of water-conducting cells found in such
primitive vascular plants as ferns and conifers.

The cells called vessel members form vessels that run up and down the
xylem of flowering plants. Like those of tracheid cells, the cell walls of
vessel members contain lignin. As vessel members mature, the cell wall
at each end of the cell dissolves and the protoplast dies, leaving a
continuous “pipe’’ through which water can move.

Like xylem, phloem includes parenchyma and sclerenchyma cells. The
type of cell primarily responsible for transporting food through the plant
body is the sieve cell. These are elongated cells joined together end to
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end to form a sieve tube. A vascular bundle may contain hundreds of
sieve tubes. Sieve cells are alive at maturity (the transport of food
materials requires the activity of living cells). The walls at the ends of
sieve cells have large pores through which food materials can be readily
moved. The sieve cells of flowering plants lack a nucleus; adjacent to
each sieve cell are several companion cells that function in place of the
missing nucleus.

Flower- Produces seedsa.

i
an

| KTy

Leaf- Uses sunlight

Parts of a Plant

" Stem- Supports leaves,

and chlorophyll fo
convert CO2 and
water to sugar.

transports water and nutrients.
fda_

. P 2 Fruit- Protects the seed and
(5 AII."L\?:

Gives off water and @ helps with seed dispersal.

oxygen.

Leaves

Plants may well be thought of as food factories. The most important part
of the plant factory is the chemical laboratory—the leaves. In the
presence of sunlight, the chloroplasts, which contain the pigment
chlorophyll, carry out photosynthesis. All life on Earth depends on
photosynthesis. Without it there would be no green plants, and without
green plants there would be no animal life. Moreover, the green plants of
the past that were locked up in the Earth have become the major fuels of
today—coal, gas, and oil.
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Any plant that contains chloroplasts can make its own food. Some plants
conduct photosynthesis in the green tissues of stems, and some very
simple plants have chlorophyll in single cells. Green leaves, however,
are the chief laboratories in which photosynthesis takes place.

The epidermis of the leaf usually consists of a single layer of cells
covering both the top and bottom of the leaf. Most epidermal cells do
not contain chloroplasts. The tiny openings called stomata usually occur
on the lower surface of the leaf. Stomata permit gases to enter the leaf
and permit gases and water to leave the leaf. If the stomata were on the
side of the leaf exposed to the sun, the leaf would lose too much water
and would die. Some leaves have chloroplasts and stomata on both sides
and turn their edges to the sun.

Between the upper and lower epidermis of the leaf is a layer of cells
called the mesophyll. The mesophyll is composed of parenchyma cells
that have chloroplasts—it is in the mesophyll that most photosynthesis
takes place. Mesophyll cells form a loose network with many air spaces,
allowing such gases as carbon dioxide and water vapor to move freely
between the cells. A single square inch (6.5 square centimeters) of an
elm leaf may have 250 million chloroplasts, and a mature elm tree may
have 100,000 leaves.

The veins of the leaves contain the transport tissues—xylem and
phloem. Xylem brings water and mineral nutrients such as nitrogen to
the mesophyll cells. Phloem transports sugars and organic matter from
the mesophyll cells to other parts of the plant.

The colorless plants that lack chlorophyll are either parasites, which live
on other plants, or saprophytes, which live on decaying animal or
vegetable matter. Dodder and mistletoe are parasites. Indian pipe is a
saprophyte.

Stems

A crucial part of higher plants is the stem. (The simplest plants have
none.) Stems give the plant support. The xylem and phloem within the
stem distribute the water and sap throughout the plant. Leaves, flowers,
and branches develop from buds on the stem.
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Stems have many different forms. The woody upright trunk of a tree is a
stem. Shrubs have many woody stems. Large species of vines called
lianas are climbing stems with roots in the ground. Grapevines are
woody lianas. The stems of such plants may also have curly tendrils—
modified branches that cling to a tree or other support. In tropical forests
there are many kinds of woody lianas that climb up the trunks of trees
into the sunlight.

The stems of herbs have very little woody tissue. The banana tree is not
a tree at all but an herb because its trunk, or stem, is not woody. There
are several kinds of herbaceous stems. Most of the familiar flowers have
upright stems. The stems of cucumber and pumpkin plants lie prostrate
on the ground. Morning-glory and bindweed stems twine upward with
the help of tendrils.

A horizontal stem growing below the surface of the ground is called a
rhizome. The common iris, for example, grows from an underground
rhizome. Short, fleshy underground stems are called tubers. The potato
is a tuber. Its “eyes” are actually buds from which the aboveground
potato stems sprout. Upright underground stems enlarged with stored
food, such as those produced by the gladiolus, are called corms. A stem
that grows erect and then curves over, touching the ground at its tip, is
called a stolon. Certain roses and raspberries have stoloniferous, or
stolon-bearing, stems. A stem that runs along the ground, often far from
the point where the plant has its roots, is called a runner. Strawberry
plants have such stems.

Flowering plants may be divided into monocotyledons and dicotyledons
not only on the basis of the formation of their embryonic leaves, but also
on the basis of the arrangement of the vascular bundles within their
stems. In dicotyledons (often shortened to “dicots™), or plants with two
seed leaves, the bundles are arranged in a circle around the central
portion of the stem, called the pith. Beans and most trees and shrubs are
dicots. One way to recognize dicots is by the veining of their leaves: the
veins of most dicots are arranged in the form of a network.

A tree trunk is a typical dicot stem. The stump of a tree reveals the same
kind of rings as those in the stem of a violet viewed under a microscope.
Immediately beneath the outer layer, or epidermis, of the dicot stem is a
layer called the cortex. The cortex is composed of parenchyma cells that
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primarily store food. Inside the cortex are the vascular bundles. The
phloem, which conducts food through the plant body, is located within
the vascular bundles toward the outside of the stem. The xylem, toward
the inside of the stem, conducts water upward from the roots. Between
the xylem and the phloem is the third tissue, the cambium. This is a
layer of parenchyma cells; the cells toward the outside produce phloem
cells, and those toward the inside produce xylem cells. The growth in the
diameter of a stem takes place in the cambium layer. The center of the
stem, the pith, serves as a storage place for reserve food.

In woody dicots, such as shrubs and trees, the cambium forms a
continuous ring around the stem and produces a continuous ring of
phloem to the outside and xylem to the inside. As a result, the xylem
forms a solid core—the wood. As the stem matures, the pith and cortex
may disappear. The cell walls of the tracheid cells and vessel members
of the xylem that are produced in the springtime are thinner than those
produced in the summer. This variation results in the formation of
distinct rings in the wood that indicate the growth pattern of the tree
over the period of a year. These rings are called annual rings.

Plants with one embryonic leaf have vascular bundles in the form of
strands scattered throughout the stem. Such plants are called
monocotyledons, or monocots. The veins in their leaves generally run
parallel to one another. Grasses, corn (maize), bananas, palms, and lilies
are among the monocots. Monocot stems have a cortex and vascular
bundles with xylem and phloem. Their vascular bundles do not have a
cambium layer-and the stems have no central pith. Because they lack
cambium, monocots grow in height but, with the exception of palms, the
diameter of their stems does not increase.

Vascular bundles divide into smaller bundles as they enter branches,
twigs, leafstalks, and finally leaves. Food moves not only up and down
but also sideways into all parts of the plant. VVascular rays and pith rays
carry sap horizontally through the cell walls.

Stems are distinguished from roots in that stems have buds. Buds called
terminal buds occur at the tip of the stem and lateral buds grow on the
sides of the stem. The buds develop into leaves, side branches, and
flowers or cones. Annuals, most biennials, and a few perennials have
naked buds that are covered only by the flower parts or elementary
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leaves. Perennials, which must survive the hardships of winter, have
protected buds that are covered with waterproof waxy bud scales. When
the buds begin to swell in the spring, the bud scales fall off, leaving
scars. The amount of annual growth of a plant can be measured by the
distance between these scars.

Active buds are those that are growing and producing new plant parts.
Most buds are latent—that is, they do not grow unless the plant suffers
injury, as from fire, insects, or frost. Latent buds lie in reserve and are
stimulated to growth only when necessary to restore the plant to good
health.

Roots

PARTS OF A ROOT TIP

root hair

[ —xylem
area of =

cortex

-

L phloem

area of | —procambium

elongation

|__——epidermis
ll'k endodermis

root apex/—w
root cap

The roots may be called the receiving rooms of the plant factory, for one
of their chief functions is to draw water and minerals from the soil. As
rainwater filters into the ground, it dissolves the minerals in the soil. The
plant uses this solution for its work in making food. Roots also anchor
the plant in the soil and serve as places to store food.

When a seed sprouts, the first thing to break out of the coat is the root
(called the radicle at this early stage). No matter what the position of the
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seed is when it is planted—whether upright, sideways, or upside down—
the root always turns downward.

The most important part of a root is its tip, where the actively dividing
cells in the meristem tissues are found. Just above the very end of the
root, called the root cap, root hairs extend from the cells of the
epidermis. These root hairs increase the surface area in contact with the
soil and increase the plant's ability to draw water and minerals. The root
hairs are seldom seen because when a plant is pulled up they are broken
off. This is why flowers and trees that are to be transplanted must be
carefully dug up, with a ball of earth to which the roots are fastened
remaining at the base.

Roots take in enormous quantities of water. It has been estimated that
one alfalfa plant requires about 900 pounds (408 kilograms) of water; a
potato plant, 636 pounds (288 kilograms); wheat, 500 pounds (227
kilograms); and cactus, 40 pounds (18 kilograms). A small amount of
this water is used for photosynthesis or-is retained in the plant's cells;
most passes into the air through the leaves in a process called
transpiration. Because all this water must enter the plant through its
roots, a plant must have a vast root network. After four months, a single
rye plant, for example, has about 13,800,000 roots. If the epidermis of
those roots was spread out flat, it would cover a football field.

Flowers and Fruits

Flowers are the primary reproductive organs of those plants belonging to
the division Anthophyta. In flowers the seeds are produced that will give
rise to the next generation. The primary parts of the flower are the
sepals, petals, stamens, and pistil.

The leaflike sepals form the protective covering for the flower bud
before it opens. All of the petals together are called the corolla. The
petals are often brightly colored to attract insects or other animals that
might pollinate the flower. Some flowers have glands at the base of the
petals or sepals that produce nectar—an additional attraction to
pollinators.
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The stamens produce pollen grains. The lowermost portion of the pistil
is swollen to form the ovary, within which the ovules are found. Ovules
develop into seeds after they are fertilized—that is, after pollen is
transferred from the stamen to the pistil.

The arrangement of flower parts varies from one plant species to
another. Often the color and shape of the corolla is such that only
particular insects or hummingbirds are attracted to the flower. For
example, only insects with long “tongues” can reach the nectar produced
at the base of the corolla of certain orchids. Some flowers lack sepals,
petals, or both. This is true, for example, of many forest trees that
depend on wind, rather than insects, to carry pollen from flower to
flower. In some plants, flowers may be specialized: some have stamens
and others have pistils. The common persimmon of temperate forests,
for example, has “male” trees, which produce flowers that have only
stamens, and “female” trees, which produce flowers that have only
pistils.

After the ovules in the ovary have been fertilized, the ovary may begin
to enlarge into a fruit. A fruit is a matured ovary that contains seeds. In
some plants the ovary wall may separate into two layers. The inner layer
forms a hard shell, called the stone, or pit, that encloses the seed. The
outer layer may be fleshy and succulent. The peach, cherry, and apricot
are examples of such fruits. In the fruits called berries, the seeds are
embedded entirely .in fleshy tissue. Dry fruits, such as nuts and acorns,
are those in which the ovary wall forms a hard outer covering.

Seeds

Embryonic plants, called seeds, vary considerably in size. Orchids, for
example, produce seeds as small as dust particles. The coconut is one of
the largest seeds in the plant kingdom. In many seeds, the protective
outer seed coat is composed of sclerenchyma cells, which make the coat
resistant to physical damage and which may also contain waxes and oils
that help prevent water loss.

The embryo within the seed begins as a single cell, the zygote. The basic
organs of the plant body can be found in the embryo. In some seeds the
embryonic leaves, or cotyledons, are quite large, filling most of the
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volume of the seed. Such cotyledons are major sources of stored food
for the embryo. Beans are examples of plants with large cotyledons. In
many other plants the cotyledons are relatively small, and the embryo is
nourished by a tissue called endosperm.

Plant Classification

Plants may be organized according to the forms in which they grow. Or
flowering plants can be classified according to the length of their life
cycles. Or all plants can be classified in terms of their complexity and
evolutionary ancestry.

Classification by Growth Form

A common classification scheme is based on growth form. Plants are
called trees if they have tall, woody stems, or trunks, and are generally 8
feet (2.4 meters) or more in height. Shrubs are low, woody plants,
usually with many stems branching off close to the ground.

Herbs have tender, juicy stems in which the woody tissue is much less
developed than it is in shrubs and trees.

Within each of these groups there is a great deal of variety. For example,
some trees, such as the giant sequoia, grow to heights of more than 300
feet (90 meters), while others, such as the flowering dogwood, rarely
grow to more than 30 feet (9 meters) in height.

Plant Reproduction and Growth
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HOW FLOWERING PLANTS REPRODUCE

endosperm
nucleus

pollen grain

stigma

v

pollen
tubes

zygote

sperm

nucles endosperm

seed coat

Plants continue to live on Earth by producing new plants. This process,
called reproduction, may be asexual, or without the union of two
different sex cells; vegetative—from roots, stems, or leaves; or sexual—
involving the union of two different sex cells.

Asexual Reproduction

Some higher plants may reproduce asexually. Mosses and liverworts, for
example, often have cuplike structures on their leaves or stems that
contain plant fragments called gemmae. Gemmae break loose and can
germinate to establish a new plant, which is genetically identical to its
parent.

Vegetative Reproduction

Most vascular plants can reproduce either asexually or vegetatively.
Under the proper conditions, pieces of leaf or stem broken from a plant
may produce roots and establish a new individual. This process is known
as vegetative reproduction. Plants that produce runners and stolons often
reproduce vegetatively. The strawberry produces runners that may
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establish a new plant. The runners can then be broken without disturbing
the parent or the new plant.

Many cultivated garden plants reproduce more efficiently from roots,
stems, and leaves than from seeds. Such vegetative reproduction has the
advantage of producing larger plants more rapidly. The potato seed, for
example, is very small and develops into a small, weak plant. The tuber,
however, contains a reserve supply of starch and produces a strong, fast-
growing plant. Vegetative reproduction enables plants to spread quickly
over the area surrounding the parent plant. Many weeds are difficult to
control because they grow quickly using vegetative reproduction. Bulbs,
corms, rhizomes (also called rootstocks), runners, and tubers are all
types of stems from which new plants may grow.

Cuttings, also called slips, are twigs, branches, or leaves cut from the
parent plant and placed in soil, sand, or water. In time, new roots, stems,
and leaves grow from the cuttings. The willow tree, geranium, begonia,
and African violet are examples of plants that may be produced in this
way. A process called layering is used with certain trees and shrubs.
When a branch is bent down to-touch the soil, it sends roots into the
ground and a new plant results. Gooseberries, blackberries, grapevines,
and forsythia may be reproduced in this way.

Improved varieties of fruit are obtained by grafting. In this process the
stem of a plant that has produced superior fruit is made to grow on the
stem of another plant, called the stock, of hardy but inferior quality. The
stems are cut so that the cambium layers of the two are in contact and
grow together. The cuts are then tied together and covered with cloth or
with a special wax. Budding is the process of removing a bud from one
plant and setting it into the bark of another, usually a young seedling.

Sexual Reproduction

In sexual reproduction male and female cells, called gametes, unite to
form a single cell, called a zygote. This zygote then undergoes cell
division, ultimately giving rise to a new plant body. Offspring produced
by asexual reproduction are identical to their parent. Offspring produced
sexually, however, have two parents and so, though they certainly
resemble the parents, the offspring are not necessarily identical to them.
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Consequently, sexual reproduction is a process that increases variation
among offspring.

Mosses and ferns have a peculiar habit of reproducing by spores in one
generation and by sex cells in the next generation. This reproductive
pattern is called alternation of generations. The common ferns growing
along stream banks produce spores in special structures called sori,
which are often found on the underside of the plant's leaves.

A plant that produces spores is the sporophyte. Spores are single cells
that, like the gametes of animals, are produced by meiosis. If the spore
lands in a favorable location, it will germinate. By means of many cell
divisions, the spore produces a heart-shaped leaf that is less than 0.25
inch (0.6 centimeter) across. This leaf produces gametes and is called
the gametophyte. Male gametes unite with female gametes and form a
zygote, which then begins to divide by normal cell division. The
gametophyte grows into a young fern plant—another sporophyte. Ferns
and mosses most often grow in moist-habitats, such as along streams,
because the male gametes require moisture in order to move to the
location of the female gametes.

The most highly developed plants are those that produce new plants by
means of seeds. Seeds develop from the union of a male and a female
cell. It took millions of years for plants to develop the process of seed
making, but the evolution of the seed allowed plants to reproduce in
many different habitats. For example, unlike mosses and ferns, seed
plants can reproduce even in very dry locations.

The earliest seed plants were seed ferns, which are now extinct. They
produced their seeds on special leaves. Then the conifers and their
relatives evolved. These plants produce sex cells on the scales of cones.
The male sex cells are formed from pollen, which is produced in small
male cones, or microstroboli. During pollination, billions of pollen
grains are released from these cones into the wind. Most of this pollen
falls to the ground and is wasted, but a small amount of the pollen
produced lodges on the ovules of the female cones. The ovules contain
the female sex cell, the egg. The pollen grains germinate and produce a
pollen tube that carries the male gamete, or sperm, to the egg. The egg
and sperm unite to form a zygote. The zygote then divides by normal
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cell division to produce an embryonic plant. The embryo and the ovule
that surround it together form the seed.

Pollination in the flowering plants is far more efficient. The brilliant
colors, delicate perfumes, and sweet nectar of many flowering plants
attract insect visitors to the flowers. Pollen from the flower's stamen is
picked up by the hairs on the insects' bodies and carried to another
flower. Some of these pollen grains then rub off the insect and onto the
top of the flower's pistil, called the stigma. These pollen grains then
germinate, producing a pollen tube that carries sperm cells to the egg
within the ovules in the ovary. The sperm cells and egg fuse to form a
zygote, and the zygote divides to produce an embryo. The embryo and
ovule develop to form the seed and the ovary becomes the fruit.

Seed Germination

SEED GERMINATION leaf
ea
plumulef_._._,:_/

F= £
v o)

{4 s

seed coat 1
epicotyl

Eﬂh’lfﬂﬂ /}I
5 hypocotyl cotyledons [}y pocotyl

R[S

X seed coat
primary root

radicle

The embryo has all of the basic plant parts. Its epicotyl or plumule will
form the plant shoot as the seed begins to grow. The cotyledons quickly
unfold into leaves and begin producing food. The radicle gives rise to
the root system. The region that connects the radicle and plumule is
called the hypocotyl.

In most plants, the nutritive tissue in the seed is endosperm, formed
during the fertilization process. Seeds with large amounts of endosperm
include those of corn (maize), castor beans, and pumpkins. The “milk”
contained in coconuts is actually endosperm. The seeds of other plants,
such as beans and peas, contain very little endosperm. In these plants the
cotyledons of the embryo are quite large and provide nourishment to the
embryo during germination.
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Seed germination requires moisture, oxygen, and a suitable temperature,
but there are sufficient food and minerals stored in the seed so that these
factors are not necessarily essential during the very early stages of
germination. Many seeds germinate best in the dark. Initially they can
grow using food reserves from the endosperm or cotyledons. Within a
few days of germination, however, the developing seedling must have
light in order to manufacture its own food.

Seed germination begins when the seed absorbs water. This causes the
inner tissue layers to swell enough to rupture the seed coat. Water also
hastens chemical reactions that occur very slowly in dormant dry seeds.
These chemical reactions provide food directly to the embryo, causing it
to begin its growth.

The rapid growth of the embryo results in very high rates of respiration.
This is why oxygen is so important for the germination of most seeds.
Seeds that are deprived of oxygen once they begin to germinate soon
die. This sometimes happens when planted seeds receive too much
water—oxygen cannot diffuse easily-into very wet soil.

Once germination of the seed begins, the radicle usually emerges first.
The radicle grows rapidly downward through the soil to establish the
root system. In some plants, the tissues that make up the hypocotyl
stretch, pushing the cotyledons above the soil. The cotyledons can then
unfold and begin producing food. In plants with cotyledons that store
food, the cotyledons may remain in the soil. Once the root system is
established, the epicotyl rapidly develops into a system of shoots and
leaves.

Before germination, dry seeds are very resistant to environmental
stresses such as drought or unfavorable temperatures. This portion of the
plant's life cycle allows the plant to survive during periods when plant
growth is impossible. In order to prevent seeds from germinating when
conditions are unfavorable, many seeds are dormant when they are
produced. This means that they will not germinate even if there is
sufficient moisture and oxygen and suitable temperatures. Such seeds
are nevertheless alive. If allowed to “afterripen” for a period of weeks or
months, they will germinate normally. Many plants that grow in cold
winter regions produce dormant seeds. Such seeds germinate in the
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spring, often only after they have been exposed to cold, moist
conditions.

Some seeds require special conditions in order to germinate. Such
requirements often guarantee that the seed will germinate only when
conditions are most favorable for seedling growth. Seeds of the pin
cherry, for example, may remain dormant in forest soils for decades.
When the soil is disturbed and the seeds are exposed to light, they will
germinate. It is only under these conditions that a pin cherry seedling is
likely to survive to become a tree. In desert regions the seeds of many
plant species germinate only following very heavy rains, when sufficient
moisture will be available for the plants to complete their life cycles.
The seed coats of many such plants contain chemical inhibitors that
prevent normal germination. Heavy rains remove these inhibitors,
permitting germination. Some plants germinate and grow best in areas
that have recently been burned by wildfire. The heat of the fire is the
stimulus that breaks the seed's dormancy.

Water Movement

Most plants require large quantities of water in order to grow and
reproduce. Water is crucial for photosynthesis; it is the liquid in which
all other molecules, including food and minerals, are transported through
the plant. In addition, water pressure in plant cells, called turgor, is
necessary for maintaining cell growth and plant structure.

Large quantities of water move through a plant each day. In plants there
1s no “pump” comparable to the heart in many animals that serves to
move liquids. Instead, plants depend on other processes to move water
through their bodies.

Diffusion is the movement of water molecules from areas of high
concentration, or areas with many water molecules, to areas of low
concentration, or areas with few water molecules. When diffusion
occurs across a living membrane, it is called osmosis. Cell membranes
are semipermeable—that is, some molecules, such as water, pass
through them easily, while other molecules, such as sugars and some
salts, do not. The cell's cytoplasm contains large amounts of sugars and
salts. When cells come in contact with water, the concentration of water
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Is greater on the outside of the cell than it is on the inside. The difference
In concentrations causes water to diffuse into the cell. This is how water
moves from the soil into the cells of plant roots.

As more and more water diffuses into the cell, the turgor of the cell
increases. Cell turgor is very important to plant growth and structure.
Turgor causes expansion of the cell wall and stimulates cell growth. It
also keeps cells rigid and so enables the plant to remain upright. Loss of
water, and consequently of turgor, from plant cells causes the entire
plant to wilt. This can happen when the soil becomes too dry. It can also
happen when too much fertilizer is added to soil, because fertilizer
increases the concentration of minerals in the soil. This decreases the
concentration of water molecules. When this happens, even though the
soil feels moist, water diffuses out of the plant cells-and the plant wilts.

How is water transported from the roots to other plant tissues? In the
process known as transpiration, water is constantly evaporating from
leaf cells—through the stomata of the leaves—and into the atmosphere.
This is particularly true during the daytime when the stomata are open
and the air is warm. It is estimated that a single oak tree gives off 90 to
100 gallons (341 to 379 liters) of water each day. Transpiration from the
leaf cells lowers the concentration of water in these cells. This causes
water to diffuse into the leaf cells from the cells of the xylem in the leaf
veins. The loss of water from the xylem in the leaf veins lowers the
concentration of water in the xylem tissues of the leaf. This causes water
to move from the xylem of the stem into the leaves. Movement of water
up the stem lowers the concentration of water molecules in the xylem of
the root, causing water to be drawn from the root cells and so from the
soil. Thus, water is pulled up the plant as a result of the transpiration
from leaf surfaces.

Many plants that grow in hot, dry habitats have adaptations that decrease
the rate of transpiration and so decrease the amount of water needed by
the plants. For example, the cuticle, or outer layer, of the leaves of some
plants is very thick. This waxy layer prevents excessive water loss from
the leaves. Many succulent plants, such as the many species of cacti, are
able to take up and store large quantities of water when it is abundant.
They can then survive on this stored water during dry periods.
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Photosynthesis

In the process of photosynthesis, green plants use sunlight to produce
food and oxygen, without which humans and animals could not live.
Photosynthesis is carried out in specialized structures in the cytoplasm
called chloroplasts. Chloroplasts contain chlorophyll and a vast array of
proteins called enzymes. These enzymes are essential to the many
reactions involved in photosynthesis.

Light energy is initially trapped by one of several chlorophyll pigments.
Chlorophyll a is the most abundant of these pigments; its chemical
formula is CssH,2,05NsMg. Chlorophyll b is also found in most green
tissues; its formula is CssH7oOsNsMg.

Carbon dioxide (CO,) from the air enters the leaf through the stomata.
Water (H,0) travels to the leaf cells from the soil through the xylem in
the roots and stems. The captured light energy is then used to break
down the water into oxygen molecules (O,) and hydrogen atoms (H) and
to join these hydrogen atoms to the carbon dioxide molecules to make
sugar molecules (CgH1,0¢). Six molecules of oxygen are produced as a
waste product and are released into the air through the stomata.

The sugar molecule formed in this process is glucose, a simple sugar.
Enormous numbers of such molecules are produced in every chloroplast
during each second of sunlight. Some of the glucose produced during
photosynthesis is-used by the plant in the process of respiration to
generate other forms of energy.

Much of the glucose, however, is converted into other molecules. Some
Is converted into the sugar sucrose, which is refined from sugarcane and
sugar beets to make table sugar.

By combining glucose molecules into long chains, or polymers, plant
cells form starch and cellulose. Much of the stored food in plants is in
the form of starch, and cellulose is the main component of plant cell
walls. Sugars, starch, and cellulose belong to a general class of organic
molecules called carbohydrates. In many plants, food is stored in the
form of lipids, or fats—high-energy molecules that contain less oxygen
than do carbohydrates.
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Plants also need proteins and nucleic acids in order to survive. These
compounds are made by combining carbohydrates with other elements,
such as nitrogen, sulfur, phosphorus, potassium, iron, calcium, and
magnesium. The plant roots obtain these essential elements from the
soil.

Respiration

To make cellulose, to build new cells, to store a reserve food supply, and
to carry on all other activities necessary for living and growing, a plant
needs energy. Energy is obtained by “burning” some of the glucose
produced during photosynthesis. Just as coal releases energy when it
burns in the presence of oxygen, so glucose and oxygen combine to
release energy. The glucose is not burned ina fire, as is the case in a
coal furnace, but the chemical process is the same in both cases. This
process, known as respiration, goes on day and night in every cell in a
plant.

The chemical reactions involved in respiration are the reverse of those
involved in photosynthesis. Oxygen combines with glucose to produce
carbon dioxide and water and to release energy. Oxygen enters the plant
through the stomata of the leaves, through the roots (either from air
spaces in the soil or in‘solution in water), and through the air openings in
the stems. Glucose combines with the oxygen to form carbon dioxide
and water. Theglucose is thus turned back into the same two substances
from which it-was made during photosynthesis, and the carbon dioxide
and water vapor are released back into the air through the stomata.
During the daytime, photosynthesis proceeds more rapidly than does
respiration. As a result, plants release more oxygen than carbon dioxide
and water vapor. At night, when photosynthesis stops (because of the
absence of light), only oxygen is taken in, and carbon dioxide is given
off as a waste product.

Factors Influencing Plant Growth

Plant growth and development are consequences of three processes: cell
division (the process called mitosis), cell enlargement, and cell
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differentiation. Cell division in the meristem tissues at the tips of roots,
leaves, and stems is primarily responsible for increases in the length of
these plant parts. Cell division in the cambium tissues of the roots and
stems causes these plant parts to increase in diameter. Much plant
growth also results from cell enlargement.

Plant cells can increase in size because their walls are elastic. As cells
mature, they may then differentiate into specialized types of cells, such
as fibers, tracheids, or sclerenchyma. The speed with which  these
processes of cell division, enlargement, and differentiation proceed is
influenced by a number of factors, including environmental conditions,
the presence of substances known as growth regulators, and heredity
factors.

Environment and nutrients

The rate of growth of a plant is directly related to the amount of food
that the plant is able to produce. Consequently, plants grow best in
environments that are favorable for photosynthesis. The availability of
water also affects plant growth because water pressure inside the plant's
cells provides the force necessary for cell enlargement. Plants grow
more slowly when water is in short supply. If the environment becomes
too dry, the pressure in the plant's cells may become so low that the
plant wilts. Plant- growth is also influenced by other environmental
factors, including temperature and the availability of mineral nutrients
such as nitrogen and phosphorus.

Growth regulators

In addition to light, carbon dioxide, water, and minerals, plants need
certain chemicals in order to grow. These substances are called growth
regulators, or hormones. They are produced in plants in very small
quantities.

The first growth regulators to become known were the auxins. The term
comes from a Greek word meaning “to increase.” The role that auxins
play in the growth of plants was first demonstrated between 1926 and
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1928 by the Dutch plant physiologist Frits W. Went. They play a key
role in the growth of roots, stems, and buds, in the development of fruit,
and in the falling of fruits and leaves.

Auxins are produced at the tips of stems and roots. They diffuse back to
the growing cells of leaves, stems, and roots and stimulate these cells to
grow longer. This function of auxins was proved when botanists stopped
the growth of oat seedlings by cutting off the tips of the plants. Growth
started again when juice from the tips was rubbed into the cut ends of
the plant.

Auxins play a central role in plant-growth patterns called tropisms.
Phototropism (meaning “light turning”) is the growth of plants toward
light. If a plant is exposed to light coming from a certain direction, the
plant will bend in the direction of the light. This response is the result of
the diffusion of auxins to the unlighted side of the plant, speeding up
growth on that side and slowing down growth on the lighted side.

Geotropism (meaning “earth turning) is the growth of plant parts
toward or away from a source of gravity—stems grow up and roots grow
down. If a stem is laying sidewise, the force of gravity causes more
auxins to accumulate on the lower surface of the stem. This accelerates
the growth of the cells on the lower surface, causing the stem to bend
upward. In plant roots, the accumulation of auxins on the lower surfaces
causes the roots to grow down.

Gardeners have long known that if they remove the terminal bud of a
plant, the side buds develop and the plant becomes shorter and
shrubbier. The reason is that the loss of the terminal bud stops the
downward diffusion of auxins. As soon as the side buds develop enough
auxins, they begin to grow and take over the task of checking the growth
of the plant's lower buds. As long as the upper foliage and buds exposed
to light are growing, the lower, shaded buds are arrested in their growth.
The advantage to the plant is that if the upper buds and leaves are
destroyed by frost, insects, or disease, the lower ones can then develop
and take over the work of photosynthesis.

Heredity
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Some plants grow faster than others because of genetic differences. Such
hereditary differences may be caused by many factors. In some plant
species, hereditary differences in growth are due to differences in the
rate of production of hormones called gibberellins. Gibberellins, like
auxins, are growth-regulating chemicals. Dwarf varieties of cultivated
plants produce very little of these hormones. Gibberellins also play a
role in flowering, fruit production, and the breaking of dormancy in
seeds and buds.

Photoperiodism

The rates of plant growth and cell differentiation vary from one season
to the next. Plants seem somehow to know when the seasons are
changing. Actually, plants are sensitive to the relative lengths of
alternating periods of darkness and light. Their reaction is called
photoperiodism. Photoperiodism accounts for the fact that plants grow
better in certain latitudes, because the seasonal lengths of day and night
better meet their needs. Thus plants are divided into spring-, summer-,
and fall-blossoming groups. Skunk cabbage, for example, is one of the
earliest blooming spring plants in the northern United States. It requires
longer nights than does the wild rose, which blooms three months later.
Barley, wheat, and many other small grains blossom in early summer
when the nights are relatively short, whereas corn (maize), soybeans,
and chrysanthemums bloom later, in midsummer and fall, when the
nights are longer.

Plants actually “measure” the duration of darkness rather than of light.
The photoperiodism of plants is caused by changes in a pigment called
phytochrome (from two Greek words: phyton, meaning “plant,” and
chroma, meaning “color”). Phytochrome is a light-sensitive, blue-green
pigment. It occurs in plant tissues in minute quantities—about one part
in 10 million. The pigment acts as an enzyme—that is, it activates
certain life processes without itself being used up. Phytochrome exists in
two forms. In daylight the chemical is converted to its active form, and
in darkness it is converted to its inactive form. When the pigment's
active form reaches a certain level of concentration in the plant, it spurs
changes in the plant's rate of growth.
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Photoperiodism controls many plant growth processes other than
flowering. Germination of many seeds depends upon the amount and
duration of light. In the winter, when the nights are long, the buds of
trees and shrubs become dormant. In the laboratory, dormancy can be
broken by giving the plant short nights. The buds then begin to develop.
(Britannica Student Library. Encyclopadia Britannica. Chicago:
Encyclopadia Britannica, 2015).
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