o]

Z
Jf«’/’/,dﬁi

PRV

Jyymu»&g{u’w —39:(@ inl. fedl Jugr"’)fw!u»g—gp S e
%;l@f&?fu)!]




oz
Sasgts

Ew St ufc; (}%/ J@/}’u! U‘/J/L‘ N7 o
AEUASEC o S FL Y it
_‘Lﬁléé@wg@g:%ﬁ

(Ecology) /sl
e &S QUrim Jrt ot flos s T

w&tg.@ (Ecology) { kb~ J@yyu
AUFL S FE1 (Oikos) okar
sk AL (Logy) §.9 5 = I (House)
4 /}bﬁ.‘a;@"g ‘Ll gf‘a
(}f}/ﬂ)!u;/ﬂg:u;}wcu»{b‘«ﬂ?/‘ﬁuyil.
FOIP== g,;’»?d/ (House) /L Uy v
J&/}'L!ZW/’QG/»VQ@;-%UQW
O PP L Y, P27 P S
(Oekologie) J.),fnut 18692.&%4%&1
SUWAL = Yibos L AU 116
JQJ&/-ZJUJ&” i S
s (Jlg/j) Jot & () U
AT b S Pl f6
I SN A R P S
Lol GEL m AL s LK

—e I LS

-

L L 4

185

UENE AU b Sl L T
ST slise ;ﬁ}s/&’fﬁm;z EL P ST
Mo tse sy S (2T f o
a&yihg/ﬁ;o;cb-&ndf.@d/a?o//c;u%éﬁ
b gt b S S e
uuj,t‘Q&uui(gulu,;g(&,_ugdb‘-«qgjulg
i\ P2 LTS b Uneil
Soli-Ut L/J‘Lﬁqugditiﬂ,;fzru/,ﬂw

e ibe Qb byl Fiig et
T ponn Fris Sl o
w@/z_a&gﬁjég,lu%‘ﬂ&fjﬁm
S Lt i//L;éL/w:jugm

Y. AR SS

LSS SR L nnr TR B3 e
rﬁd/,;aﬁugzug@;ﬂ;/vw_uﬂ.@
SR BAE ST
Al G end JoL ol Jisleloi)
&g@“z.mi }V&JJJJL/)J/V}('U’?/V
Al S LSS AL u"”m&g (o



el gi2GE

u:‘ﬁ J(wj[}yil.

(Types of Ecosystems)

S8 QYL Tz S S B
2t 3 (P e i (Biomes) Ut (o
4 iwdpi ey LR on LTE UL ssl Ussy
s T b P o St Ol et
S St 2t U1our Qb d 2l
K (Species){ 11 J uuilp;!;)g,f < GC b J v/
ot L SIES e e oS oA M
g;-ugLﬂJlﬁautpiéﬁ,uf:uv;?mf/wté
Atebuupd JE LUt doc AL
&g ém@wgdﬁ)}t&'}&yytQT_ugr,;’géuiﬁ’
8 Qb e (P Wk o Ut 5 QUL £
ub«@&@ 1 (Estuaries) Lwdfzud’ Cewe
‘ﬁutrtbj 3&1}%1&5 Z2_ g JE (Coral reeps)
—urd_T(Bogs) fgj,u,dxgjwwx:.,w

144

e Yelrl/e lg/d"jL STz 2y
/JL&'}L’Z’&ij}’&?walg*ffbfde
J(ééLUquiK(:’VQIKnY{;%M;_%&
u’(éuguJ!;,:“at‘lguj/l/“/,f/f{uﬁd/di’iﬁ//
L&C’Luz@gjﬂ@?ﬂ%rtg%ﬁwﬁqtﬁ
_LL/djl?J‘@ﬂ&fsfgu&"/}
FESAL N SL et A5 S s
u:mm&gfgj:)/?ub51;&;3;1‘)‘&7&@9&1’
(Uﬁ JEJYL S (Cycles) s Solb sl &iu d/ét!i
Ll }f’;b,‘il &l{'il,_‘a t'LaL[ (Ecological System)
(OB S FL S U AU s S
12186 o dpoe e/ IE st bz o
e L‘-J/(Ecosystem)(Uz‘] 3&)}7(.[(@(}?2&6’
..,gulb}f/c;/»ugu?f}"g'flﬂ?d: e Url
Jﬁ;uﬁy)_uj LMLUL/J‘@O‘ZQJVLL/M
Pzl b QU S AYr LA
@1 _ (Species){, 14l d/u”}j bl U2y z (ﬁbﬂyﬁ
c«/ﬁ/:i"’,:-u;‘i Jlep cﬁ{lk/‘,gu’é:

e bblbe ¢ tL (Ecological Adaptation) &yi "

[O4
|
35
/{l& ‘jé/&‘aéi,&! U"”JUJ{V J‘iu:éjlfg/u&
s iy e i el
3
\ ' !
=Pl

A 4

I LS L T

(&,u&v&lﬁi@yytzls.uﬁ




145

- ek (Food-chain) 44§ i57¢s J}” /“ i/u’ (s
L3It Cme §livumd SLAL§
Pbbbe b (Flow of energy) (in§ Se15¥dstr
/fid@.&ﬂdﬁg;g/»vgg’gﬁfﬂb-‘a
LA §ie e bW b2 5 Ly
Ny 31)1"’@/5} uf/fcj’:’zu!‘a L'ﬁlg.l:l@‘/,gu'
el Ut e s L (Pt 5
é’éiu’i-‘a(}’c/;ﬁgfﬁug)c—ugfg vgﬂd/uyfof‘f
by SN AL L ST
Jo 850\ e FstTn L (Species)Eis
LU trytprl-c bbbt L (Food Web)
e dwdizie Flese Surtds
Detritus) -+ Jﬂcﬁéu;!(Grazing food-chain)
Uy &t 335 317 (food-chain
S S e S e e dntyf
(OO re (nfe e S TSP TSS
K e dndwduiy byt s s
0o G e S S e (il
275k d/,lrlf é/ayof./ -~ &n él}a &L‘!f/v 5/5 2l
L A Gz /é‘“u(étri:, (Autotrophs)Jy 57
éf&ﬂ(j!{,uﬁﬁm%‘}néﬁ/&cu;/jlgLuZ_Z:

_UdnSEY g e WS (s s o

(Types of Biomes)_(§ Uzt dLo
£ (Biome) ot Q> Ulleor & T ud g2
Surtdpe sz L a T (Uil
vdwelefe e tdoe bl oy
w2 L et Qb o -2t A 6 $Tepier £

L e t15.1 e Al

p
Jﬁi/,dﬁ/'

rm1_~,>~erwdyyu
(Structure and Functions of
Ecosystems)

&m}:"‘{f@'iuJuu)w!u»guﬁ&vd}wﬁyﬂ
Qo i Qo B el s e Pl est e
S Cusremi7ian AN Qo Foup Zs i
330 et ol e b & Fee s Q5 5o
S Ly b B L eI T
&mn dje‘éw,; (Producers) /K lx, & JI¥ 39
& (Decomposers) /6t (Consumers) /Lo
RT3 10 -V PR PR PNTY- I (YOS
Sueoo 2 kes# 0 1 23 L (Photosynthesis)
oy $ e oSk B P Srell e
2P LU bl el i W
(Top Carnivores),Fedf ¥t &b WSSH s
Z_stos(Decomposers) ¥4y il <2 2
stos il b St TP 2 U
L2t SR 0 g S (S
VR VA Y L)) (PR S
bl S Cte Qe S G
St sz E st o Ll K
L LG58 (Nutrients) 71 QLT I p 2 s
R T NN S P I
_(15. 14%)(,}3&}74.7:;4./»@4{/55%
/’y/,:ﬂ’d/uw:?:g/"i?_!;'gu/@){/?/}bédff
Flbdmrrlb e sl S s
b VLT b WL
éig KJtliui’éL Sz Wi W



2oL ji2GE

i) u"‘f 1] Enl Z//»/!»! &l‘,{,'/(j‘}! &Lg
JGL!Z!&ﬂuﬁ(Gaseous cycle).ss lf'{/’%}”/
Sedimentary) s (}f/,g P Nl u//(t)f
/51@// Ju.’)!/"’;/)!(j“ufuﬂléililBgﬂuﬁ(cycle
~UE G

(The Water Cycle)/})dT

AL Y SERTE i e i ST
D m ez 2 fe st PSUAL S
(U513 L6l

(The Carbon Cycle)/;)ﬁ'./(
Bt T - AT S0 LK UL sl T
e AL et e b2 Gkl
Sy b PomGb b i el i
e i 5L e QL &/‘:fjg - &,/‘?va/bff
SoSepure dnlsfe e TSk
.:«l///&l(L’L/»ﬁuj&/}%;lq/i’p{/(uﬁéﬁ
A E oL St b ik gt o f s
-t EeTUr Jetertyols & Ung e sy 86
Ung e Gt AU T8l somd J 34
& Qo$bntomnl sl uszlugd
Kedl Qbas &S sy S8R X\ KL
QW25 Unidesb ST b Sl ers
ASr-a QeI L Ugri A e Jb
S ITI b e A L s
u»itg_w“g_;dtﬁuﬁm,g/siJ'“’Lw“(r;/d/;
S S e A e g e A L L pL

e

146

/!»!é&{@!c«?
(Biogeochemical Cycles)
g-uz/uiﬁrﬁtffﬁf,aﬁ‘adu‘d)&%KJL"%N
VL St elpat 2L Ledisdud
Jgé-c‘_,g/}u”u Két¢ylné_uf;£u»g;/;£§_
uﬁu?{mmtf/&yti’ 101k oml e
e (5t £ o4z msolation f_c Qb $r /Lt 47
@f'uf—é%“@yw(ﬂéo-l)ydﬁ”@wung
JW!uﬁqu»{j,ﬂupgﬂKéti]u’!‘c‘-t’n
Lttt oL Gy bk 2§l st
b s TR

_‘aﬂ fuuff&wug%m?&u’ o
St st uskd L U e e
S BBUEBS U I Ut 2 FBsas b Ut = 1)
§ (Nutrients) 1721 35 3 « B9 < di 3L
L et us? SEL o(Flows) et U7 1ss
BJ}U;’J@ML e b GG ol Ut Usrr
Ul u.’%g:ﬁxff% dst f6 =l s Ukt
o QL S Ll P T 5 s S
L undbniesy uitin 6l _ure e
b (6 223 & Sty & n (Tissues) U3
dree & iod ot 3Ll 5L U1 S
:Cu;uf-/ui-wLTuéu/}‘_}ﬁutu”‘},un/b@m‘a
g S S L oo e BTt
13 Ut G s L Jrt sl r# 7 =67
—< bl | (Biogeochemical ~ cycles) sl (e
(LUt K "Geo' sl s kb K Bio!
_u:z&gmmd”



147

(Biomes)*&t&pﬁg; : 15. 1&;[5

z
J»'J/,dﬁi

Sl el

i

1 -

£

,'L5!UE5

T

sy & A1
<z »l ;i,l
=3
dedpnd a2
Jc&/} P
Ao ur”
- &Y e
PR £ )
e UG sl
-
Sz & [}gm. B
ce=3nd_Usk
SIS Usy
Eas tif
(b oods ol
S
W § 7
I ol by
E RV
gl p s
ek k<o
QO R
rl&/";é:ulj}’?
sl

mr@g,&l@fj.m
i
ST A2
b

HE B
shlesS
17,13&,257,,@1);“‘0

R At

20-250 Cel 770 Al
a}ﬁ“@/}u%
25-300C /17515 A2
$1000 LK i 2ol
SroH
20-300 Ceel%p B
=750 ,,&,»:7”“ ULE U
Suswe 21500
€63 CrnSin
‘r
(rr/@,cwn('@&;.c
Bl
el s e dy
A i Fasls Sk
¢1000- 400 F*
P

- J¢10°.A1

—#-J¥100-250.A2
Je L 0Ed . B
il Fd

—yy14

EIdL A1 EIELy C
2 L L FE
Lox RIS Ul

u?vu".A
éli“l.l
A2
Ji B

d%g.c

L=

Sdetrac
Gk
(ﬁw;&'/:}?
B x7
A

7 JI7 D

S }&J/;i@/%

AV NP
Ut Bt Ut 2
J)ﬁf 23 Jd/

—eUx

20-45°C w750 A
21-38° C .B
15-35° C .C
2-25° C .D

de b0 DA

& AL A

de

deelusele/ B

2k
(6.

& JimsTU2.D

S A
el
ut/f/.,@f(i.B
v .c
el D

¢ l?/:(/




el i 26Y

148

VLRSS A ey L § U Al s STl A Srdb T A irdisa Ul o
ey Gz S mpleBL 4500-1,250  |gbas sl L1 || (Grassland)
95@5’92%2;;% FG bl 68 Bl o e/ Bl Lwenl

o 5 .?jk/ul)g BV #23500-000 50 | L £ A10EmELy B

Lt &
Lt?z.g/wu‘{:uu?.B
baklas S =3l s
il i
‘gxgéf:’ ﬁﬁgi;{
Ll
il
uugd/m,@;’fw;ﬁ s dL A | e nbine # aB|ubse ot A dLua g
LB Pk |Gzl Bl on AL S il G- B|  (Aquatic
S Lty 2t QL sl ce b Uz |weF Qb pune B
22 $za o gl

Ll,)

K4

- ijﬂ bl sak LUAes Jf&/‘:/ﬁ’&/’]fqﬂ u}/"u’/"gg é_n S
e bbliie A P (Sl U |t s § (Altitudinal)

_u:!(:dg Jl//;i'/“,'i?l o

cox il r‘iu

ﬂ

B i
D
E1S o
)~ .x\‘:\ ,;E‘ g%'g:’
v 7 N

A 3
4.){

=Pl

R
—{[ ki T

el BdYrLi15.2 09

L/{éfq;fﬂl}{/{oy’/g)ﬁt{;’“/}& Ui Zs
Jmuﬁm K/C;lwa“.lgmjjiuﬁi’t/f&ﬁ@/&us
_(15.2,9) 2 T

(The Oxygen Cycle) J})d{?
S KUl e i & e J T
é!ﬁ@%ﬁtl]@&gﬂﬁ+ (W uiﬁd/_a;/i’u/(
< o,g;mg;:,;cwKuf:f!’.ugzﬁ&gmi’w"
oty Gh A A T
e Gl et S e Qe FASSAL



149
v
s
U?J/"/L'
dus det T
ey :é‘” =
v
] Rl 1] L
> i »
I St

({/JI&VL}}WJ&Q}L:IS.S/JJ

A}’d)gtaénfug%lllganﬁd/u%/V&Md-uj
J o (ﬂgmfﬁf&)ﬁwﬁfﬁ&éméwjfv
Jﬂuﬁd’uﬁ/ﬂjandxcﬂ&g‘&i/,_wLn
Lhwje PP Lo gt lbile ok
G 3Tk S ur s Sl b2 g 25
;«WL/»-UJ b g;d:/ﬂjﬂgﬁiw.&ﬂﬂ)
sl v sl gt TR AP B il o
mu,;ggu/&y@éﬁ%wlgf:wi_nﬁ;uﬁ
Sursr it 2o St & S f e Usisl
P23 L sl SE S Qs Fe i & e

-0t

(Ecological Balance)/j/ dyiL
Ll bzttt Qo o3 g dya
U S Mo LTS L Sl Uy
_n(@/ﬁ»ﬁ&fuﬁ UL e &qu:)uJ
S s 09 3055 2 A A Fulk o ot

&J4g:1

S TEASS T et s\ T e ot
5L Gl bmrmd e (eI
A L ff&;!ﬁdk;&’.ﬂdfé s dg
Fsri Sl S e L Ussy sl
< Qe

(The Nitrogen Cycle),ss(5s /1"/[7
w479, Tl St e o1 LKt SR
S B e Fo i LK et i o
A oo (Pigment) 22 e ag L2 B2
JENTI Sl 2L FBe L U
oIt BT A S
B e IOt L oS
=SS SaFlee tw Qo as 90K P Fos )
AV ‘3‘64 G 3L S L2 6l G
yd?‘)d/u%f/téw-ujé//&ci/!bdzﬂw{
S-S ot sje ol i pnedUt

LS K it sy 2098
22 LS AL = WD E st sl sy sy
Vbt iz I w e sl 2%
2l Ui pnur E St e Feaf
Seaftr g FL bt e L St
I resiod St ofonst

(15359l (Denitrification) §; s £l

1831 Jgp»/f)

(Other Mineral Cycles)

u’;;(ni =l Sz e /,uﬁj«’t:ﬁjﬁ 9913
/:lGch«ywd/»ﬁ;}wéUI_UJ&K}'LI'ZI&L:{
dedi e e §izidus, Sed £ G unie



el Ji2EE

_w;;/djj;f&vﬁwmug&lgfﬁ”éwu
-« bl (Succession)Jt1 =t

QUilst e bl (e 15 L E191 Ge ity AUr L
Yoy 2o Qb QU b S 2
SIS Ny Pt B dUrie o
e 28300 S B Gorkbuisied
S le JJ!LJ!_%%UWDJQJ%!?W&Q:’L
u)nirﬁ(}yft_§.lz}ﬂW!KJt4dyL(u/,ﬂ§,g)g4
NI LS SN PN Y S W -
I NSIE TN RN 1y RIS

Us Pl Usid sl Ussg it S
LK St S A e bt S S enopn L
AU CCLFMJW%ML,/L%L Sl S
ML L 5 3L U AL
e Gl

150

LAY e S e s Ut
el U, o u;ii(@/uguﬁ;iﬂ(f@i
,-‘g&@(@/wgn‘utﬂ‘gm,gu'éu,@u"gm,gw
u,?&l;r}uﬁJitf@lil}gf‘at‘n&/?:ﬁg}u’!uﬂ]
ST e /».,Qubw&ffa,g/sidftm
lﬁ&.!aﬂjﬂf:f‘g v o P 5P 11T -t
Lol St uurdn L uymd L
cU) e 8§ Ui < OT B Uk Udler
B et e S (b Heig
UsidosP S En USSR (o s S Dudl
_ugéjd;/%d)gTJutc}wmugz.l&iﬁ@K
&L ok o L b ot ok g
SN STENL JESP S oL L 1 (OT NI
St Pleriles 09 Bt ug o dre

:;«Ul/@[’?’!}f -1
SEV i e Ui )
4.){}&/ (]))

e () b Al §(2)

ety ()

ST (O

:‘at“tgttgfc;(twfuwéuu@glj (i)
100 g (L)
b (2D
:4.3&/1};4.;&/&@6;&5 T (i)
ey KT ()

ik T (5) AFWAT ()



151

v

3

)
Jasgets

‘e Qb gt Ui bz S S e iU T bl el @)

s Xk (@) g (I
s () et (&)

A U0y T2l U J sk

YTl )
_u:”‘qtéur{((wéyﬂz_zLg;?‘agrwéyit (i)
AR § 8 e ISP e AT il
e E VT Jud @)

e (2t )

iU 150l Fin L U S sk
_u:/':“«?l.:ﬂ?‘L&}’id“/s::’?d/d?}/ﬂtu:!}’ZE'/?‘L&-C))J.[({,'/@!&?? Q)
s YR AL LT Qe YT BYa L G

-2

r( K&E?%

LGttt e e U Sur e 0 6

Ut L Sk It sl S sy Nplaessl g\ et S\, Sz G

B E AL i T T L JF12





