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O In addition, the roots may be physically supported
by an inert medium such as perlite, gravel, or other

substrates. sjsa@é m@@qp:o% Goqporsg@u (per-
lite) 06 (gravel) (a3) =agotezao0ddagoeozcdqje
3200060010} (030:503 3203:(g|eqjed ceoandmco:
&Eondbi

Despite inert media, roots can cause changes of the
rhizosphere pH and root exudates can affect rhizos-
phere biology and physiological balance of the nutri-
ent solution by secondary metabolites.saowoqed]or}
@385@5G0§} 39@\5:;03033 rhizosphere pH o%
c[goé:codE(G: =(gd86ogadeapS (root exudates)
qp:oo rhizosphere &oog:oé (:2(g01 c[g(03:4,
microbes 030§:qC) §, R0 gp23, Sigoiqpiad
00y §agad ooy secondary metabolites
Fo00qeqRapdep:d, 9oomggoregpiaedl
20056apade§&Eomudi (secondary metabolites
Bom [36edlE:0ndj{gdonudn axes(adiogo:ges
q:go2(8¢:qpiae0305 ofe[gdecdaadon: mols
oodo§:oyEacgmese(n3og ogndauoomgdonudel
90500068 800§:320205 apecoonddlonudi

The nutrients used in hydroponic systems /can
come / from many different sources, including fish
excrement,duck manure,purchased chemical fer-
tilizers, or artificial nutrient solutions. hydroponic
Bodf:4p5:080qp:92 2%:[gjo3 Po0gE0RU
clegp 9degp e20d6(gbyen 6oy Aleewod vsod:
[Giopdo0o:03 souooqeqBapdecy 33008 swqfig:
§ordSi

Plants / are commonly grown hydroponically /in
a greenhouse, on inert media,/ including toma-
toes, peppers, cucumbers, strawberries, lettuces,
and cannabis, usually for commercial use, and
Arabidopsis, which serves as a model organism in
plant science and genetics. 30860303 ©§c3336!
@ozée@m:cgooﬁca?o %cﬁcﬁp: S:go:@«%aaeq@_
2q823J91 cqOdYI 20g0el 865DV ©§c0aodI
ca0:e(gadadnd  8oddjogonudn e qopevas,
s Seccpaogaen doonieapcuoa) Arabidopsis
(thale cress) o€copSscloConudi (9§pol:qjseEscd
20g05¢05&E0nW))

Hydroponics offers many advantages, notably a
decrease in water usage in agriculture. Hydroponics
3 20:(g3E:(5¢ §o3renrgreqoyggoecyna
8E(g¢: m0la0l mfgnrmadjieape:qpigogorudi

Since hydroponics takes much less water to grow
and produce, it could be possible in the future for
people in harsh environments with little acces-
sible water to grow their own food. Hydroponics
seSrcmnsmoSFicgori, o3l woged aqmased:
cuS 03000 322%:(g|om06(03¢ 6§23 §200590
cq@4p5:c052006§0p By(gEieanogpigd cHDE
(03994qp:32684, 88000000803 (:@0:6000058E 00
2 [§Sonudi

*Briefly explain the nature of hydroponic culture.

co:g§ie00:4, 6apayE&Edlonudi

1.2.2 Aquaculture and Livestock

cqes0Qolgpiegi(geqiupops ®oiad:al
§9:00p3c06$4¢ 00360, pdesooes(ean oy
[GleqepScd:mdjqime(ozoé:al Beoqsss

38m cg:(g|e(0320p3 caegoogalgpia gé:aden
B:gorearane 3weq:clnd Beoq§o(gdorad
S06peoR&EEUm Mé:§rondiqpSagpioy §C&i (o
egpl:eclyp:o3&ée [gdodmmenypad eqq]l eqa]
cqeod eqé 00[gé caaaqj:arenancopd: $ooudi
8co%p ckmgjimonezps: dovuSeqli wes,
MS08: crdicq 300§ gteee(3o¢
02240800603 Gcdcononud mga[0d: pegicoog
cowosdeay qodugliamny FBogomeoze(oé
§[Bs002: j:805e0303 08§:086:3) BgoreanEyd
BaoomnuSn gazeqeqeoném [ [l
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005003340 om60R0led [03p3(03qea29¢E...

Aquaculture {cchmg?tﬂqp:cg:@lcq:}

- Aquaculture, also known as aquafarming, is the
farming of aquatic organisms such as fish, crusta-
ceans, molluses, algae and other aquatic plants.

Aquafarming c3copS: cpadepiodeqesoogrdl egi(g)

c[03ed@00pSi3g,

eeen fish Cli 9g§ae0§ 0 :§cleqesoogrdl crus-
taceansi aq emrﬁogo:eﬁl: mollusesi eqé algae
§3a[g0: cees30EE0y caE§0g0leoRn? ayeg)(ge:
[gSon0du

Aquaculture involves cultivating freshwater, brackish
water and saltwater populations/ undercontrolled
or semi-natural conditions, and can be contrasted
with commercial fishing, which is the harvesting of
wild fish. eqegoogpdleg:(glea:eo cagjl cagjesd
od4eedes qf:Bodopoogrolameasg, (population)
0303 aB%:q)6eg:(g|[3€: slpewrod B§:qSordoad
20900008003 eg:(g|[gE:030loéonud 338 eyig)
[3E:4p5203m 0EcoLdalE:s§ s0omockepiad Bxgo:
[§® 6S20p[ge:038, o(gosclonudi

Farming implies some sort of intervention in the
rearing process to enhance production, such as
stocking, deeding, protection from predators,
ete. ogilgjeqisfor o3m§BepoieGamagod
egi{gormsotened ope, B4:q)5[gE:rdqfq:
0losoSed B80S goesma(gé desadeapol
B §:38:(3¢x movcop(gcn godaBiepd 59,
BgaPud0de 1o0g05(gE: 30§003edli

*What do you know about aquaculture? (aquaculture,
also known as aquafarming....... production from preda-
tors. Particular kinds of aquaculture are pisciculture,
mariculutre, shrimp farming, oyster farming, algaculture,
integrated fish farming.)

N S O

et

9 -0 - Jo G §0568 9O~

ouScBamn:el olegmenypaecnd: (00 ¢03)

ouScBael oegameaqpa@onciangs ©2:03:
o3&l ofega(goéiadpmaol m§opdel oudadaan: epdy)
0%(ge[gozado0p50d oBE:omo0pdi

poed = 0eg M0 20000 ¢ WP cliouduronpd
BeqEo30520p5 0 8200o[gd(§: ofeg aqid o jooo
23 oBogoiopdmal cl: 08 Bax0omad oudupaaclm
cliaogo’ oudadamnieal oegmaenypanonéo? eanaddl

303&:03059/05&Elaopdi
ooScdmniel ofeg  0udupaopd @era@ognd elgolicdnepdad:
BeaypBOE: - oéeg e[gnd:cdgepdiad:

E, = (AQ/Q) xo00 _ AQ . Y
(AY/Y)xo00  AY " Q

ckouSupaopfaseeaeoyod | B
a[god:cdeqdcas: °J

=J9%

olege[gol:ade pdLas: 2 2JPO0m00R00 566

20000
= Jo %

Ey __J% _

Jo % 048 =

oleg o q8sd: 03:con0lon ckowdupaopd aacq
30305 .J9) 6p§E4d: oBiogosepdad sfefoopl

ouSc3aa0zal o€egamenqpaacé: () gf§oopd
Ge:og -

(0) @@e0lE:comamesonéearn ouSadmoiel ofeg

ZeaypRaeontsl
() 39§03cOMIE800Ee00 005N olegaenyp

woréiaé
(2) 29po0§8:§eo0o ouScaeniel ofegavenypaponts

oB[gd2005m

32232090380 08660306003 206§I:E(YE
n§opSmgpipal 005cdm0:20p5 cB05¢)03ton05a
0p5(g20p51 Belogoé popSmgpigal olegmenyy
3028:00p5 360lC:00ma06500E600 FBEagRERNC:
[§8(G: cooe§mpgepSupeslonpSi

Repogé e mgopSqp: (cB8§0i g4
B 020p503) MpBeaon MEpdgP:ere ©2:03:0903EN
o€egoBiconeamaes] wéiodel oudedae: ayeodiogo:
o20520p51 Befoé MEpdgp:el ofegmenypmond:
208 240500MR@E00E6200 BeagRa0E: [§da0pSH

0 63lond§ eotadianadel oega(gol:adgonpd
méopSouscdaenimed] Bogjoo0decapadgeqopiad
60R,620051

R0ED =

200:0538 6§e(gdcdmbeon :2e[gdmpsend ¢:el
005 c83e0:20p5 022031390360 olege(goc:adeomme
deanoudedameni§epd(gdep cdmsopddj:en olegareayp
308:00p5 200 @EayRF@oE:epS(gdaopdi




o5 B Joys

9@ - © - JOJG 056493005~

Grammar

Grammar m$8:99 (o) participle phrases qus () tisfit

was (noun/noun phrase/adverbial phrase) who/that

QoS () not only but also o3 dlo&dlonadi

1, participle phrases
participle phrases o (9) ¢j:$.8,0p5:c00:00051

(a) present participles goeo V-ing %cq:ooo:o:oeﬂlz
reading, seeing, walking, etc

(b) past participles Qoo V-ed/en %@:mmeﬁp dis-
appointed, filled, worried, etc

(c) perfect participles Qoed having+ V-ed/en i..eq:ooo:
o‘x‘uﬁ: having finished, having read, having seen, etc

Study the example sentences. participle phrases qp:o%

©00%26p5:4, (Joonionudi participle phrases cogon ad-

jective 32684,00p5: apSesoo&eoionudadeopS: godoon:

qeoSH

Peering over the top of his glasses, her tutor shook his

head.

(The participle phrase describes "her tutor.")

Cracked from top to bottom, the mirror was now ruined.

(The participle phrase describes "the mirror.")

Look at the panther climbing the tree.

(The participle phrase describes "the panther.")

Sebastian reached across for the pipe, signalling his

agreement with the chief's proposal.

(The participle phrase describes "Sebastian.")

Exercise 1
Rewrite the sentences using participle phrases.
1. She was talking to her friend and forgot everything
around her.
. Since we watch the news every day we know what's
going on in the world.
3. They are vegetarians and don't eat meat.
. The dog wagged its tail and bit the postman.
5. While she was tidying up her room, she found some
old photos.
. He was a good boy and helped his mother in the
kitchen.
. As they didn't have enough money they spent their
holidays at home last year.
8. The man sat in the cafe. He was reading a paper.
. Since | didn't feel well | didn't go to the cinema.
. She walked home and met an old friend on the way.

It is/it was (noun/noun phrase/adverbial phrase)
who/that
grammar 3263]3260| 34 cleft sentences c3ealooudi
Emphasis - Focussing with cleft sentences o’lqm&;ﬁ
280530E:0009903 3a600:000:6(gocdaE 0dadeqe0y
§oo0di Gozoonzo} tense o3(a3p3(G: present tense 36 € it
is 93¢ past tense 3qC it was 23:q 005N FeC0I000:6(g0
Bo3emntad:a? 36p5:4[gootonudi 3leeunod gSiooo:
0021020502051 el E Who cpepodeg that § soodeo:
qo20Si
e.g Warsaw Will writes this blog. (normal sentence)
clesoadm 8orec0pa} eqzonoil (a00ede(go)
e.g 1 Itis Warsaw Will who writes this blog. (emphasis on
Warsaw Will) SooecopaBeezom dleson8dli (Sleson
803 mec0i000:6(goool 0o[goiapes:on wuposi)
e.g 2 It is this blog that Warsaw Will writes. (emphasis
on this blog) clesoo8egzom Sonecopi (Soneary

S

@[goioneanp upodopiadodooconoi)

e.g 3 What Warsaw Will does is write this blog. (empha-
sis on write) 6]6:0080?5030503003 gmcco;m%
260001 (093020200307 6wRodon: Sonearpadd
G612070) RUED () GO Podc:a§00 ea(g(gc:
[g8cloncdi ([Ggo§:eomS0d¢9a6027 edlodali)

Exercise 2

Rewrite each sentence to emphasise the underlined

phrase, starting with It was ... You will need to add that

to each sentence. Look carefully at the underlined words
in the last two questions.

e.g. She liked the smell of hyacinths the best.

It was the smell of hyacinths that she liked the
best.
. He found studying maths most difficult at school.

. He first heard about it from Pamela.
. She got the job because she was the best qualified.

. Mike first met Susie when they were both studying

in London.

. lonly realised who he was when he started speaking.

6. |didn't hear about it until yesterday. (Use negative)
It wasn't until yesterday that | heard about it. {330%
aapqoroScdgodooniqd)

7. 1love the French fries in this restaurant.

8. My bother has to wear a uniform and check every-
one's identity.

9. They need to tell their teacher.

10. | like the special effects in this movie.

Answer Keys
Exercise 1
1. Talking to her friend she forgot everything around

wmepwmwtssin |

her.

. Watching the news every day we know what's going
on in the world.

. Being vegetarians they don't eat meat.

. Wagging its tail the dog bit the postman.

. Tidying up her room she found some old photos.

. Being a good boy he helped his mother in the
kitchen.

. Not having enough money they spent their holidays
at home last year.

. The man was sitting in the cafe reading a paper.

9. Not feeling well | didn't go to the cinema.
10. Walking home she met an old friend.

Exercise 2
1. It was studying maths that he found most difficult
at school.
. It was from Pamela that he first heard about it.
that o §eomo&:0n0Si
. It was because she was the best qualified that she
got the job.
. It was when they were both studying in London that
Mike first met Susie.
. It was only when he started speaking that | realised
who he was.
. It wasn't until yesterday that | heard about it.
(3cSeqeqorudadpodoon:s)
. Itis in this restaurant that (where) | love the French
fries.
. Itis my bother who has to wear a uniform and check
everyone's identity.
. Itis their teacher who(m) they need to tell.
. Itis the special effects that | like in this movie.

T~
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Example 6.
Use the mathematical induction principle to prove
that is a factor of for all natural numbers

mathematical induction principle o 3205:(gjg) 209700
B§:  Biwoyad  20pS
[g6[o308: 2005eo0(gah

Solution
Let P(n) denote the statement @ —b is a factor of
a"-b".
(1) For n=1, ¢'=p' =q—b So, a—b is a factor of
a' -b'.

The statement is true for n=1.

@ 0303§:008%

Assume that the statement is true for n =k, that
a—-b isafactorof a‘—b".
We will show that the statement is truefor n =k +1,
that is we have to show that @ — bis a factor of ¢**' —p**!.
It is proved that
a*' —-p*" ="' —a*b+a*b - b
=a"(a—b)+b(a* -b")
Since a—b is a factor of a*(a—b) and a—b is a factor
of a* —b*, a—b is afactor of a*(a—b)+b(a" —b").
So, a—b is a factor of a**' —b*"".
Therefore, the statement is true for n =k +1.
(3) By principle of mathematical induction, the state-
ment P(n) is true for all natural numbers n.

Example 7.
Use the mathematical induction principle to prove
that 4n < 2" for all natural numbers n>5.
mathematical induction principle 03 32a3:(g|s)
20000003§: 125 FwoR0d 4n < 2" 9§60zl 2005620

G

Solution
Let P(n) denote the statement 4n <2".

(1) For n=5, L.H.S=4(5)=20,
RHS=2°=32,
LHS<RH.S .

The statement is true for n =35,

(2) Assume that the statement is true for n=k =5,
that is 4k < 2*.
We will show that the statementis truefor n =k +1,

that is we have to show that 4(k +1) < 2",

It is proved that 4(k+1)=4k+4

<2F44
<2k + 4k
<DF 0t

:z.zk :zki—l

(since 4 < 4k)

Hence 4(k +1) < 2",
Therefore, the statement is true for n =k +1.

(3) By principle of mathematical induction, the state-
ment P(n) is true for all natural numbers n=>5.
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