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('ifi')�ail .............. cfiPf, �--��- ft:vi�h&,01 �f1 
Cw)� q1fta.:sr -q-�wll"fflft'11-nrrT-. ftmfil& ............ llifiR'wt1 
('IT)�� 41ftd.-JI 5 � �qlcfiifi l&mli ................... t1 
( ll) 1IIR° q,ftri.:st q 1'11IPQ' aiQUCilft ................... t1 
(W)�-qt�llif'51!W'1Um ..................... ti 
'3Tlt: (cli) �. (W) �. (11') llifim, (ll) �an, (W) '181-EM< (Oceans)I 
� 2, �'9111' �� fJl..,ft.tftad � ftelfftuta1nlln'��t-
( iii) dNliCcii, ( .. ) Siiitlilcii aqt:c)i:Rfl, ('IT) fifftilcii aqt:c)i:ffll, ('11') 3fQiicciil
offl':(ll')�I
W-:,3. ��-q-ffffltar(tmr)1fflf111'l8"{1ffll't-
( q;) Qii:(Ql(wtqcfi, < w) s11fo11(wtc:1cii, ("') r.taMcta c itim' ), ( ll') quft;.ilf1
� : ( W) SiiNl<Mqcfi (Zooplanktons) I
�v-:r 4. Fllaic.tch aNIGc:6 f-
( en ) ,?llcfiliilfl ( ,nciiit-1t), ( W) dNlc(cfi, ( 11') rdtc1g1:(I ( •dtcit� ) , ( '11') emf 1fl' ';ff 1
'dW{ : ( cfi') .fllcfil81t, (�-1t) I
� 5. 31'1nffil'ltn l'lfth\o, 'illcfiWI ,eAetvllNcii � ftlft,,\01 w�llffl'1n1ffll't�
(iii) 100%,(W) 50%, ('11') 1-5%, (ll) 1-10%.
'3TR': (ll') 50%.
� &. fJta.,ft;.ftaa 'i 3"R'1QI!' �-
< cfi') qRVl''9'flr Jfaffl1{d' 3fWc{ 111'11 Jfaffl 
('IT) &uhidf ( �le<i,1 ) 'cl' 31ei\eldf �<lflli 
(W)11iifra'(ft:ra't)'cl'3NR(�)

(W)�lfln'3fQild➔
(11')'9111' ... 1!1''9111''5l'wl'

('if) Siliffqcfi • 11<-ftttcta dNlctcfidl
a;=rt: ('5) iJRUr WIii ;um trci 3IIIU 9111;um113RR 

.(Differences b•tween Grazing Food Chain and Detritus Food Chain)

ilio -.mu1'Wlll'Jfaffl amc{Wlll'Jfam' 
li'o (Grazing Food Chain) (Detritus Food Chain) 
1. 1l"'1l � -m "ft� (�) 'iAffl ti (� orcr« (detritus) i � "ircft ti

�'TI i JIRlll1 iRft t) I
2. dNlctcfi'i � ltllcfilllO 'ff"1 .flicfiHflft:zi'j 

1tie111n:�· ilft am: � t,
3. � � -q: -a;;rf 'Slcll( ctiT � "qJarq
4. �ctil�Q t, 

� � (lJff cfiiaff.tcfi �) · � 3tq{ct8IO (detritivore) 
"ffllt � "R'lf� ctft am:� t,
��-q:�ll'cflWctiT�� 
�-. l&to;adamct��11<1'ftatRltt1 
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('!) 3NI«;, flln 3tqqt,;, 'al 3RR 
(Differences between Production and Decomposition) 

� (Production) � (Decomposition) 

1. � ,ft� Jrclil'1' fl,lCl .. u, fifilrr $ ib(?'ltq+i4 � �, iliqcfi' � � 1Ja � c:filafHi:6
atc:filafAc:fi �e.if �"@�CO2� c:fil4Hc:fi � �e.if 'c:fi) lfffl � � � � tt i=1 �
'tJGTe.if (�) 'c:fiT��i=1"llfUfilff� llR6qJ -q: �, "@ atll CO2 �� ti �
Jlcfim atll � cfft aq�fd � 1tffl t, 3ic:fitaff.tc:fi 'tJGTtf � 'itff t,

�- lff cfft � � UtUclHc:fi � -� � <1e11.1f.ic:fi � o;an $ � � � ir'ffl ti � 
c:filaff.ic:fi ���lffi:@11;;rnflt1�� UqJ'c:fi)3tqQC:-i �t, '11J�ctftfinirr� 
� Sllilfqcfi � cfiWff t1 cftq; fcmnr t1 

3. 'cfW � � (anabolic) � t, 11W � � (catabolic) � ti 

4. 'cfW � ch1 � (trap) cit � ti � fiF;"irJ � � Wffl ir'ffl t,

<11> 3tcfac\'f <,_1&<h1n 'd 31utatff �<,ftts il 3RR
(Differences b�tw•en Upright and Inverted Pyramid)

lfio a.afadf fqufqg at�cnff fquflig 
1to (Upright Pyramid) (Inverted Pyramid), 

1. � dNl�cfif ifrr � 'll1 � ;h'IIR � 'iii( fcf;lfi llRJ � � dtGlc{cil. cbl � 'lll �
� � llclff"� 1tar t at1T 3ttir $ � m� � f.li.mir 1Tffl t·at11 3ttir � ri 1ff1!lcli m
lfi1m: �, � intrcn � � f.r1:rair 1' -q: 'il9ffl 1a-n � � -m � �� 11
� t llii 'w'ff' 1'l' a:;ii.ifcttff mA "iR'ffT t, � t llii '�' 1'l' � � 'iAffl t,

2. mA 'c:fi1 � � er liM � 'll1 � amm 'tfflffl wt11 lfttf �'lq; � iraT t,
·-mnt,

3. ·-nf cfil' fqufq,1 � � 1RR t � � ��clil ftmfq,1 'll1 � cfiT firofirg
�� l& 1R � ctft -irT5IT qiif 1T \1flffl t, offi 11' lfc6ffl t,

('El') QIU ;ucm 'ft'-11' QM 31R'f 1l 3RR 
(Differences between Food Chain and Food Web) 

150 WIii'� WM� 
1to (Food Chain) (Food Web) 

1. "81V ��cfilcffl'W�, ��•� lllff-litofftlll�ll'RAilllW��-.m
�$11.ifi;;ftcfif �;;ftq�� �wt( '511'RiRRflt1 � ai\c:1€11Rcii� �llft<rtrn'
� � � �1-1,�rta itffl t, $ a:Aci ac:fir�c:fi � 'irff t,

2. liR1 � � � ctft � 1ftfl@ ir'ffl t, l§1II '1f@ � � iffi 1il§!IT �� off€fi:6 "6tlT
amlfim 1T llcfiffl t,

3. ���qij;;ftqf.ri::f�l<lt$�� �•'c:fi1d1P1Pll!Rr����l{cni�
llcfiR � ;;ftcf 'c:fi) ofTffl lFITffl t, llm �an�� mu� Qfl � t, 

4. ��qfl� ��t1 111V���cffta.JNcn��t1 
5. � ;;ftq chi�� � � 1T ;;rnfi ti � ;;ftq chi� -e- oR �c:fifeqc:fi lJJ1f �

.-�-. 
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(ii')� (Consumers)-� 3TCAT � m � aRT � am: 'ffl � � �� 'llT "tm� � � 
i:ftm "ti"( R'R m ti � � (consumer) -m ti -a-er� cft;r JJcnR � ma t-

(i) � wuft' � dQi-t1i.Rli 3111c11 ,11c:filt;l:ft (Herbivores)-� -a-er� 3TCAT � m� 3Nl�i:hY (�
i:rtm) � Jn1<J ffl t1 � ,11ci,1g1f\ 'ffi t �-�, �, iffr, �' �' � �I 

(ii) � 3TO'ft�� 311lcl1 qitllt;l:ft (Carnivores)-� � 'ij; otlcqt'c@J � � � :lllcfilt;Rl
�an cnT 'll� ffl t � qjt41g1f\ � t �-�, mtr �I 

(iii) � 3TO'ft � ��1ckll-� .WJn � � � .WJn * otl'lTicRfT � \ffi � qi"ffl t
�-m, �, � 31Tre:I 

� � t1cdg1:ft (omnivores) -e;m t, � i:ftm ��an� 'ffl Jn1<J � � t �-�, �, 
��I 

('ti')� (Decomposers)-�� Wt cfiliilHcfi "CJGT� ch1' � �cfilci1Hcfi ����ti � �: 
� cf -a-ct,mt � � � cnT � 'cfi'{a ti � &ldJicft (saprotroph) 'TI� �I �: ��cf 
'cncrcn ma�,� 4i�-E-q(a\q � � ��w'ifmUT men wcrr t, 

(2) �lfecn (Abiotic Components)- fcfim \TI�* � � cft;r � � fcr� � ;;rt
�t-

( 31') GIC'lc:iil4c=.ft4 � (Climatic Components)-'ffltf, �,�,��I 
(GI') -'cfiRcn (Edaphic factors)-� pH, �' � � 
('ti') �c:filaff:iq; � (Inorganic Substances)-�,�, 3ll-q;J-�I � fcrf,r-:;r � � lfr'&Jq � 

�-� � Wffl � �, 
(�) cfuaff:iq; � (Organic Substances)-�,� �I����:� �-q 

�;;Jffi�I 
cfil'-4f�cfi � � � � -ey 'qJ1f( � fcr'lJR;@ � � �-
(i) � (Materials)-�, c419f1°s� *"tJGT�;�-�, �, �, C02,02 ,N2 ; �; �-Ca, S,

P, cfiiiilHcfi � �I 
(ii)�(Energy)-fcrf"FJJrc:rn cfft�; *-mt�, cfl'lTI11�, ��' (l�l'-!Hch A �I
� s. q,An.-racffl ftwf'l-s 'c:fi1' � � n?.11' �c:iiq1,11 c:rr � werr lraQT � fq:uf'l&1 w

acUMOI ���. 
'dm : � fil�11¥1s 

(Ecological Pyramid) 

fcnm Wei�(�) -q -qJtfOJ � (trophic structure) a� -qJtfOJ ffl (trophic function) cnT 
� fvluT q1rm.\!f@cfi fqu�s (pyramid)� ti���� cfft �, �'l'R a��� q;) 
� � t, am: � cfi;r J1cnR 'ij; ma t-lR§qJ cnT �, � cnT � 0� � cnT �, � 
����(Elton, 1927) � � �, � � � cnT 'qflft � dt<-IIG4i cnT ffl ta�� om cnT 
,wu��otf�"q;Titfflt1 

(i) '1flc:iicit« cfiT fqufl:lg (Pyramid of Biomass)-�*� (fresh) al�� (dry) 'lR * � �
� 'qflft -m ch1' lITCIT � t1 � Qlfl.d'?I � � cnT .'l'R �� mclT t1 am: � m'tll Wffi �I. 
dlMlifliQ Qlfl.d'?I q�q;r ,m:�q;qmcrr,t1 arcf: fulm�'iRoT'tl �'lRch1' g/m2 'qlITCl'f�tl 
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(ii) � cfiT fiHIF'ls (Pyramid of Numbers)-� � if fcncq;;J 1Jt'fft � � � q,1 � q;)
� � f1 elm cf��� if� q;r�mm (upright) mart,�� "tfJmr-=;r if� q,1 � 
� q;tJ (���)�"ti"{ 31Tf� ctliT q,1 � � � m1ft am: 'lJ6 ��mart,��� 
"tfJmr-=;r if � q;r �'llR � � qR-ft � c6' �'llR � q;tJ mar t am: � � iiF@T t, 

20 

5000 

2 

20 

30000 

� 9. SIIS!tfltcfi dNlc(cfidl lfllTt?�'cfim.filctft�-q��� SIIS!tflicfi dNlc(cfidl 'cfi1'1"tlftm'

�fl 
'dTR': SIIS!tllicfi dNlc(cfidl (Primary Productivity)-� 'tft'ij lJcfim �mu�� q;y <lell4Acfi 

� if (i\qi�fht � � -qey?:il if� cfi{ � �I � fsn?JT �cf��� q,1 aqf�@ � CO2 cf� 
� '$ � mu mm t, � fsn?JT '$ 4,(-,j.(-q(i\q � � if � � q;r � � mar ffilT t, 

>[q;m�mu'tjf,:@�q;) !,iillllicfi� ( primary production)��, �� arcff'EJif'Slffi 
� Pd'r if dNl(i{d � (biomass) <Ii a,1dff.ia, �q;TlffilT'q,1 'llR: (g/m2

) 'lfT � (kcal/m2) ��if 
3lf''q"Sq'c@q;-ra fl� q,1 � � q;) SIIS!tllicfi dNlc(&idl (primary productivity)� ft� kcal/m2/yr 'lfT 
g/m2/yrif 3lf''qo!JcRJ � t, 

SIIS!tflicfi dNlc(chdl 'cfi1' 1"tTftm' � "cl'm cliRcn (Factors Affecting Primary Production} 
(a) qc:ifct<oftc:i cfiT{cf; (Environmental factors)

e Jlcfi'm (Light)_.:.� q,1 'ffis@J, � cf� arcff'EJI
8 crrq,::JA 'Rm (range of temperature)
e � q;r� er�(� pH,��'��)
-�,�
e � q,1 aq�aildi (availability of water)

(b) � q,1 aql-'taildl (availability of nutrients); -dm-C02 , � ffl'OTI
(c) 'tJTG'Cf Jl;"ill@ q,1 Jrcji@ cf�� Jrctim d:t�qoft4 � (photosynthetic capacity)!
w-f 10. �ctft��WllT�cfiT����ctft��I
'dTR': � (Decomposition)-,�NQC:cfal (decomposers)��' cf)c:fcfi' 3Tire: mu��

-qeyeif 'cfiT � �cfilcsff.iq; -qey� � � ��' '1@' ��.�if� cffi' q,1 >lfsl;qy 'cfiT � 
(decomposition)� fl 

� '$ � � � "tffiP:IT, �, � a:nre: cf?;JJ �3TI·'$ � �' � a:nre: 'q,1 amc::
(�-detritus ) �ft �q,1>lfsl;qy� •-tt;�'l_ui ��,'A�,�, �f.mfurn�� 
� q;r ��ft�'�'� 3Tire: 'cfiT a:cq<«gl:f\ (detritivores) � �I � � 'cfiT �-��if 
��ft � >lfsl;qy 'cfiT � (fragmentation)� t, ��if� cfiT l@61 Pd'r � � t � 
�"ti"{��� 3lmA m � t,

� (leaching) >lfsl;qr � � � 'il1.:t:tftl-'t �q;1csfAcfi � � � Ffiffi m if� cfi"{ '11'@ t, ffl 
-qey� q;r � (catabolism) � cf� cf)c:fcfi' mu mart, � >lfsl;qy if �I 'qiqcfi' '$ � � '$ � 
� -qey� 'cfiT � �cfilcsff.tcfi -qey� if�� t1 
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'fffl' � (humification) '$ Qil,-Eq,(M 1Jll �-cilim W cfiJ atGiR.<ffllt (amorphous)� 1Q.1m'· 
(humus) 'iAffl ti�� lftirr 1fflT t � � $ '1V6R $�'it q;pf cfi«IT ti 

&f.i4\au, ( mineralization) � Qil,(,q.(iKq 1flll (humus) 'Q � "ffii:iJ � NH4 +, Mg++, Ca+, K+ 

anft{ � 'Wf ;;w@ ti '1Jlf '6111 � qidlq(Ui � � l(Rfi"llJ liffl 1'cft t1 
� 11. � q,RR:afttch 'cAr"q�1lc!lllllil'llVA'�I 
O'fR : q1RRilfttas R 113i3lf � 

(Flow of Energy In Ecosystem) 
ENERGY REDUCED IN RESPIRATION 

fi fi fi fi ----10% ---- 10% ---- 10% ----
c::=:>1 PRODUCER lc:::::::>I HERBIVORE 1c:::>1 CARNIVORE-1 lc:::>!CARNIVORE·21 

SOLAR ENERGY n n n n
'1oEAD PRODUCER '1DEAD HERBIVORE {.}DEAD CARNIVORE {.} DEAD CARNIVORE 

. . 

DETRITIVOREAND DECOMPOSERS 

ENERGY RELEASED IN RESPIRATION 
� 'it o;;rl cfiJ � &1111a1ftlctft tif.ritt:if cnr·'tflwl Cfi{ffl ti �Gt�� t-� chi� 

� cnT (itllclAcih � -q � (<liKqj=tj(Gi) ll'-tT � ifil ltclffl'I o;;rf l1clffl' � 'Q � q �if� 
oq'fli:kll ff i(cfiff«,ftq (unidirectional) 11ffl ti 
. ��q;)111f�l1ili1Wclft�311'1ftmo;;rf'if"Q60%�llcfilWt1:t�qUftq��(PAR)$� 

'it ll11<f lTcft t, � 'Q � 2-10 '5lffl:tffl o;;r1 ca lfcfflf �*�'it� cm t, � $ �'lt � � 
<ltllltAcih � � a1trft oiilf Stiq:tcldhdi( "LU � t1 � � ( dNIGcfi\') � oiilf 'lllifil61Rc41' llT Jrtp:J waft $ 
oft�i:kiiaTI ifil, lf'A � � ol{�tkliaiY � ftffi1r � '$ csqiJli:kliaff (qie1g11\cn') cfiT ll'-tT � Qfflll .wuft '$ 
aqiflifdlaff ifiT l1l1<f 'iRft fl � � +EIMl.fi(Ui ii "§if � ifft l1R "o;SJJ � � 'if lTcft t1 � la( 'Q � 
10 ��'it af1ffl � la( ifiT JIT1<r � t, 

� l§11I ffl l(( � � .r 90% � 11ft � filitffaff ii� 11 '1flffl t, � 10% � � 
'gt af1ffi WIil 'ffl cfif @tdi=ttftd '8)at t1 8Qll;a(Uj � 1Pl1J ,ft ¥if� cfiT 1fff 11ffl ti� llcf;R � l§111 :m °Q � 
l§11I ffl 'it� 10% � ltdl.aRd \ffilt t1 

ic(lij(UI � '{IIV �-q lift{�� 'tfm 100% � t 'ffl Jrtp:J wuft � aq'iflSkfl ( ,nifiltU:0) qi)� 
10% -a;;n ftRMI � � tuft� dQifli!fdl (qi\1181<1) cir� 1% 'R ftmift1 � llcf;R aFR'ff ivft � 
aqqijij1 q,1· 0.1% ff filffift ti� 1lcli1t � � � ivft �•cir� 10% � � ivft 1t ll'll(f ll 
Vcfi'ffl t1 aqtili:kii �- tiqffiidh � � lflidhlliR4f � 'snaf t1 . 

� 12. 1{cli QIRR:lifttch lAr f 'i(lli 3icitil�li 'llili lift' qgM\Of ftt�IEriiaff cliT 'itVA' �I 
om: 3ia+mtl 'fTslSU1 ull fa't)E1a1i 

(a) � � � � cfiT "1ffl (source of nutrient) � (earth crust) 'fflffl t (qi!qogl, �) I
q,fwa)<e 'cl' � � arcRmft � � � t, 

(b) � "G cfb' 'S1111Fcm � qffl' clirofi' t-� (erosion),� (sedimentation),�� 
(mountain building), � 'qftq;f (biological transport) N "61lc.wll!llfitt 1IRlfcniT (volcanic activity) I 

(c) l1W � � i5l �-« 'iifi1r i{Uf (perfect) 'irff ti
(d) � 'Qi ¥iJ � 3'lloZ 1lllffl (fall out tendency) lltdfm c6ffl t ol'-ffil 'ltwf � ft$ �-q 1'Jftr1
(e) � ;;ftcr cf � � � � $ �-'it � -;pJU"q 1B 3t:[qRl!4a 1fflT t1
(f) 4il'wi1<e � mer � � � 4lq1cfi1:tl w t,
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