


~ * W ~ ~ m 4 ? + 9 ~ 4 T T e q q $ T r ~ , m ~ u ~ i m r n T  
~ h ~ n a r i t ~ f m & ~ ~ ~ m 3 ~ ~ A 1  @ 
~ ~ T ~ Q ~ ~ J T ~ I  w@?msstscdr?md&kwir y - 7 9 ~  
(landscape) ;Hf-m, m;Cf, ?hFfFT 4T vR3 W ?lVF4 W j q f r ~  T??iT 
8 1  m*.iiffin:~*-;rcff,irms~;r,w7f~~**shr 
~ - R w ? + F ; v ~ ~ w * & ~ ~ ~ ? T ~ $ I  ' ; ~ ~ m w k m r h  
( ~ ) 3 7 n * ( r n ) ~ * M * * m - ~ * ~ , ~ m  
& WTsiT V;T W ? h T  8 I -;Rfim % (biotic) 8, TW 
1 + (abiotic) w 8 I 

* * * & - ; P ~ ~ ~ T I T P ~ ~ ~ ~ ~ * * ~ M I  9 
masy5-*( i tWfwJTmj~~f tM*1 m r n $ h ~ m O R m w  
4 ~ m m w m ~ i ; t ~ e i t r n f + h i $ t A 1 4 f m ~ ~ ~ 8 ~ W  
3 9  sit mfqi? TT R* 8, M-w TT (pollination) * $Tjit m 
T7? W J d P h  (dispersal) I 



- ; f b ~ , ~ W J h T ~ m ~ ~ ~ 8 1 ~ ~ 3  
~ * ~ J h T m * ~ * - * * a m ~ * ~ l  * 9 m  
FTR & M 8, * -TCTT?F (phyto lankton) FT 3 m 39 
* r n & r n a r i i * ~ i r ~ * i I  mt5Trfmvm 
zooplankton), m @% (insects & worm), - 
mo~~uses), *, TS d % G  * 8 I + 

~ m w 3 S f M # k m , m 3 S f # , m , w f 1 3 S f ~  
J l h = H ~ m % @ f m ~ & f m m ~ m f + k ~ ~  

~ y 4 i 3 S f m 3 ~ ~ % H m m w # ~ 3 ~ k M r m m  
mt%1 y ~ 3 S f n m ; r n * a f w a r r ; f h r w i l m V r " m ~ "  
(skin) * VAT % I V$ (biosphere) WFilTh % I * W7 WfWJ?PT sjtfvmi T 3W4RT (habitats) WfJW 8 I 3 

(estuarines), m 3hi f&4 3 I * 
m ~ i f ~ ~ m 6 , ~ ~ ; f m a n 3 S f  

?FmPiT**l 













d ~ ~ ~ b i ~ f & ~ ~ - ~ ~ Q ~ ~ ~ ~ ~ m  ~ m d m ~ ~ r 9 f i a 9  
(biological heritage) 8 I & bi q-fb& k bi m, 

in:-*%~~Jfagmtr,m,~,q?,M 
4 i m m & m @ a q q h 4 w r b m 8 W 9 ; 5 6 9 m m  

y m T c F 4 * b i m * m * 1 " m * * ~ ~  
~ , ~ 3 i f J ~ * u r F F z l i * ~ * ~ ; i P i ~  
r n I  



FT * FRW h - M  8: ( i ) ~ ~ k ~ - m  (ii)Vlfiff&dh 
M; 3hC ( i i i ) F k T ~  WfEm I TT$ * W h  ;JT.ltbYull4 (irreversible) ?! 3~e 
z&~ra;rAf%4rmm1 m d ~ ~ r n l ' ~ m "  
dm *WJT 8 * TFT 
~-w*m~m~Oi3nvr1;rrforJ; 
d w ~ 8 1  





fWllW -(MIC) 
*wderJifaB?;ff, 
WW?%T (volatile) & 
WTtTfh  (inflammable) 
T i m B l * r n  
& (metalic impurities) 
*TJ+53lf**mflB 
*m:**& 
ddfm(rn*) 
304 3fk 3167VWTifTV)Tfh 

.n?Ct $ l WfTdfW (highly 
parified) hVlW 
xmiimww a - a m  * 
& & 3 l f * d B  
3 i k ~ a l l d ~ d b l  
'h;~&erJi37fmfl3 
m&-hmFH 
* s n m r , m m -  
mFlTww-dpft 
$ I  m : T i m ~ m  
*m+mT?Tt* 
*ifmym$l 

F r m e ~ * m - m d , & m w % i f w d a  
~ ~ ~ @ T T & d ~ , ~ ~ T T 6 1 0 ,  611 shT619 $TI 57% 
d ~ITIWT (refrigeration) m;tf Y ~ F V T  irm & 0" m w 
mrnI %+r,v&~~-~mdfms*m&@*~ mmw 
~ ~ l q ~ m % ' h ~ f ; r ; % ' 6 1 0 . ; f . m ~ ~ b 1  m:*%z*hm 
miwm~f+mtt~ %+rvdd*m;rfthwr~ 
~.,tR.,tR.irn;R~~rnm&t8 kh3mh 6 1 0 $ 4 2 m  
hmrn-k*~ m t l ~ a y i ~ s r r w @ ~ f s h T 2 0 m  
* r R ~ h ~ ~ i w s h T ~ w * m ~ ~ & w *  
m*,*-~,~~~r-s.rlasshTT.c;r;d;rm3ifscrm3ml 
* + m * h w ~ m 5 ; d w m J i t ~ * d + ~  
m f i m h f a % r R s m ; r f t h ~  ~ ~ * w M s h T & m *  
( $ n r h d f 3 k r ~ ~ r n ~ m i : & ~ & T r n ~ ) d i m  
(condensed) T?i T! shT u ( r u ~ ~ ~  (inversion) d * 
madft-tmmm;rm&fiftrmftift.lFam$~ 

~ ~ w ~ m ~ ~ $ f a ~ m ~ ~ * o f t ~ w q s r r Q ~  
~ ~ & ~ % m h 8 ~ m ; r n m * ~ ( m s o o -  
1000 T;Ph) 3fbT WiTki (corroded) h * arurrl* * (catalyst) 5r 
~ J r ; r n T F r h r l m , m m F r m ~ * ~ - ~ ,  
$mf&Z*JrfwmnKrcrftir&d*1 m ; R & m r n F T m  
~ ~ * ~ & m w * J r f w * , * o . 5 ~ * ,  shT 
m;&mw+2;*amm*1 



* r n S ~ r n d W t m 9 * ~ 8 , ~ ~ W * 3 i t  
~ ~ ~ & k m 3 m * ~ ~ ~ . m ~ a i m * J a r n r * l *  
v m w 8 f 3 i - ~ 3 i t & b ~ a m t ~ ~ ~  
(emergency response system) * & & h 3 gaff TKFR 3 

m m + ~ g t a ~ 3 ~ q - m q m a & k  
r n m m * W h ; P t f a 5 v . r n d & & M b *  
m*=jhi**mmcr81 



i i )  3T$ & Sd +Ff (half life) & TTW W ' d  3 T h  

~ ~ & ~ m 8 1  ( ) 

i i i )  d* (fallout) m iiFJ F-F rn 3 W 
m e 1  ( ) 



V) (vegetative cover) & h6l Pi h 9 ~  



... 
8) 1) % ii) x I )  iv) 4 

2) i) s ii) v iii) v iv) Y 

3 )  i) 3RWI ii) FlW iii) iv )  FW7 

6)  i )  d i i )  iii) iv) V) x 



w&wd l t q i ~ b m & + m ~ ~ ~ ; . r m ; . r h i I m  
P*T t m =fir 3Tw-47 h7-r * 1 y& + fm-fm T r n  n fm-fm 

T ~ m ~ ~ f l  ~ , ~ f ; r F ~ ~ ~ * b M T p m  
fa nm;.rkm?bmmmw-pmm+b-rr?~mm 
M - ~ ; r ~ m $ m ~ i f m m ~  M s f t ~ ~ p m r n m r f % h ,  
@ m J l h m f i f t + ~ h t r i h & i f m ~ p m & ~ & ~  
*m$l ~ r n ~ ~ f m w m m ~ * l  w m  
d ~ ~ r n d + m ~ b ~ r l T ; r n ~ ~ a . / r r f a a ~ ~ ~  3;ravrkr++t 
d&*&$f i ; rp&wmMb*-&*wfa fm 
a ; m * m J d i f f r n T r m ; * O J l h M p T p m * m *  * 
ai.t~mmTp-qlfjt~mrmm-~a;m&ph-hatmf.t~ 
r n M & O l  3 ~ m ? ~ , ~ ~ , ~ $ ~ ~ z d ? n ~ J i h  
~ r n ~ q ~ h r n 2 1  ? & m ~ i f m  
~ J i h w n v r t m r n 3 i f $ ~ m ~ c r r n s f t w m y n ~ d e r ~ ;  
noTrnm$~ m m 3 i f ~ ~ w m r n h ~ m 8 b h  
~ m m h m $ q d 9 ~ * ? ~ ~ M m m h m * q ~ ? ~ *  
T ~ * m ? $ l  q T r f ? T r i t * d n a m ~ * , a i % ~ ~ f a m  
y - ~ T A ~ * ~ r n d * l  



~ ~ ~ T * * J ; F M w ~ & ~ ~ T ~ J ; ~ Z T * * * ~ P  
~ m ; r r ~ ; r h m ~ $ ~  m : m & m i : ~ d b p v d t k m ~  
WMI m : e d ~ * ~ m * f m ~ - m ~ & & p z s f t  1690 
~ / ~ e ~ ~ i t ~ ~ a ~ z i ~ ~ ~ r 2 ~  - 2 4 m  
~ m * d * S i t T ~ m s h T f Z ; T T h h e 8 , ~ m ~ 8 ~  
m3itshTp.~~sitwofthhd**rhKs3;rMd8~ 

f w f%& WRFT (equatorial lane), @ * * &T 
m p * f ~ r e f t g ~ r n r n 2 3 ~  2 7 ' * & m v g J r r i t m q  
. m r a i ~ ~ * & m m * f Z ; T * ~ d m f t 8 1 ~ ~ ~ 1 m r r d , m i t  
~ t ; r P 4 * ~ i h 3 ~ * $ T m n m ~ v m m ~ P m ~ m  
&dm*t;7imdlt y * F # f * & T ~ m g r l ~ m t s *  
3 6 5 1 / 4 h ; f ~ ' T k V l T f l ~ * l  K d f m i f & T T P s d t f ~ w W f  
w i - r ~ ~ e 7 1 ~ - m d f % + t $ i r ~ ~ f d v v k r n A 1  M 
im f FZFF~ T&T &TRIT (eccentricity) * TFJT M tR r;A. d 
6 I P ;Ra (perihelion) (3-4 M) P Y* qdf d WT 
# ? $ s h c & 3 = T ( ~  helion) (34d)if@*&7m$l 5 f T  
m ~ ~ ~ ~ a $ m ~ r m r 3 . 4 % d ( ~ ~ 2 . 1 ) I  

d 3 * & 3 ~ p ~ - t r @ l ~ h i m 3 5 f m ~ * d m 8 ,  ~TT 
& si: w 4 d k ~3 f fl* .piarrr d (inverse s uare) * w PI 
p ~ * K ( m v m ~ ~ ~ + r ~ ( ~ o ? F i m ) X + r m  
( ~ ) f 3 t ~ & a i f K a m ; r j : m 7 a ~ i m a ~ ~ 8 1  mrn 
TW & Jrrm v 8 k y* W f%db7 M (equatorial plane) W h  



a &?ll (humidity) 

(cloudiness) J;r W f R  d7 



~ , m w , 3 i f " J i t ; r 3 h C ~ * m y a ~ m f F m r m 8 ~ ~  
Whjrmr81 m i t r n 3 h C % r n ~ ~ " 1 & ~ 8 1 ~ ~ 9 i t ~ h f m i l 2 0  
nfamm*&mmm3-mfT;mTW*m 
3 % ~ \ ~ ~ & 3 k T 3 m ? k ~ * f l  d 7 ~ W ~ ; m s m 6 f i ? W  
~ - ~ 3 i f  Z l T  WW !dbf (scattered) VT f5FJ fV7T 3lTlT 8 I '?h 55 f i ? T t T  
w h r m f $ % m ~ m w w m m ~ 8 1  m 4 f i m m  
RT?f87 8 W 8  3hC ?h TTi (conduction) 3hC ti-, 3 mJ.lris?;f * 
f m * r n R f V 7 T W 8  ( * h 2 . 2 ) 1  

y+tm~PR.&mw31~mfir/ifmmfitfi!1 & m m d &  
~ ? l ~ ~ ~ ~ W ~ l i f ~ ~ ? l  B T T ~ ~ ~ ~ F $ ~ ~ ? T  
a ~ m 8 m ~ ~ m a r r i f m m w * - m m w ~ ~ ~ i t ~  
& ? I  M**m**mf*mfiaTmw*$*& 
h?h T ; T ~ ,  d (fauna) 3itT (flora) m R **I ~ m 3 m m T i h F a F F n m m ~ r + * ? l ~  

(ultra violet rays) 8, 3 M ;limr;T & 8 I W 
~ d s m ~ m f t 8 3 h C m m i : ~ ; a m ~ m 3 ~ m f t 8 1  



I m * s i m * m m d * 1  m r n m m M * h r n M  
I 
I ~ & & A I  v r ; ~ w ~ 6 h ~ 3 3 i m ~ m ~ B 1  m 

W : p * & m * ~ w * s r m ~ * m l ~ ~ m m v r ; ~  
I wq$~hye$t*m mT&em+tlhm*mmft~ 

& m s f t q w m h *  i!? ~ m f ~ T m m m m * *  
8 I ?lT@?f ZTV d * V4YhJT (absorption), (scattering) 

h, Jm (reflection) * FWT eM Yit &ZF #IT & F9ir41 
i t ,&-@M&mdhmfMi t .~  w $ d d 3 s m & * f i  
T 7 4 t v ; r i R b H a - ~ U ; T ; m a h ~ t d i t l  mif t3  

i ~ w * p * * B ~ , ~ ~ ~ f f f T * m m * * ~  
kf%TT VF&T (right angle &?I 8 J;T 4% * WT h f k T  zFT 

I ~ q ~ ; r ~ w m h m M  4 ,mam&?IB~ w $ h p e $ k y - ~ n  
m m m m - m M * l  '~r~i:*rnrnrn~d*;lft 
e l ~ * m * * m J m i j j r & w * l  *TR?JT*kh 
.if*3;m*msrm*h7fi*~qz3;m*m*mRT 
-*MI * g f U ; T ; ~ m & 3 ; ~ l m * m q z * m  
q z f t A , ~ ~ ~ j : ~ m X m f r n q c ~ M m m - r ~ m  
W h  a & WSl ft I htr W p ?TTK (circulation) fh 
& m T % * ~ m * m ~ * j r 4 h 3 S t * m ~ m ~ m  
* * r n * * r n * l  w n z m m * T m ~ w * A  
~ - h ~ i i f f r r ~ * i t w m * ~  14tlpeRbfqfmatifm 
~ ~ v * m ~ p ~ ~ ~ h * f 3 m i t y - * ~ n  
m q ~ s 3 m w A 1  
m q * y - m f m k m T * m * M J i f m ~ ~ ~ B l 3 C r  
m, * W h  Mcf (hemisphere) * m ?fh &IT 
(three cell circulation model) 8 W7T W3T 8 *€VF'fR 
~ s i t d M * m m k & A ( ~ h 2 . 3 ) 1  ~ w t w *  
~ w T ~ o O ~ T * ? ~ : * W ~ ~ T * I  3~rWt~.ifif3;w&*m 
y J T m t w * & q z f t * a h ~ * m m * m q ~ * * e  
A I  T & I + ? X U ~ ~ T ~ ~ ~ ~ ~ ~ ! I  &mihsf t~; r~t j f&  
~ ~ k w ~ B m ~ m * ~ l  









o m a ~ h ~ * m f m - f m * 3 f m - f ~ m * ~  
$ 1  ~ m w * - * * H m h e :  
i) k& (location) 
ii) (altitude) L 

iii) m * 3 T8 (distance from sea and mountains) 
iv) FiWFT 3=3FM (the general relief or topography) 

* ~ 3 w ? ? ~ m d m ~ w W m * , m ~ ~ ~ h 3 ~ m  
m W m 8 I I ' t  wr d m - b ~ a s  h - w x  m, d m - *  

h--diTTTT;r*dt13Ta~mw*~f *Mmym~-(*  
81 mm~Twl-i?t=mh**W*";Tthmh*3iti **I i r ~ d m & u f ~ m 3 * i ; m * J m 3 ~ *  
p m ~ ~ ~ f ~ 4 ~ ~ ~ ~ , m ~ m ? - T m 8 ~  m w *  
&*Jih*Wftm~rnmt**3&mfidbI-&m 

I & h 3  rrrffwf (300400 c m ) m 8 ,  ~ ~ % T W W T W W ~ *  
m5;5wTR**&mma&*mmwm&m* 
f ~ ~ d ~ d ~ m v u f ~ ~ t ~ ~ w w f ( 2 0 4 0  cm) 
m 8 I 'F&'Tq *h 5WC%T "$ZVT4Tu ( ~ a i n  shadow) h M 
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*Sivm7 
1) i) q T T a l q q l . l  

ii) T & 
iii) * WFK $k m 
iv) w 
v) ?r4T&m- 
vi) ~ $ 9  



UAE II'C 
~n&p+ orx 

l-hw 6'C 
n* k&lZp&-llml+J 

-*m4%!* 
mwww*w 8.C 

lcVYlhw 
wm 

kkLh $? UU H&J L'E 
!4Luk l&kb# 9'C 

qrw-e 
=4v4 
~~ 

uuqe Md-6 u S'C 
-w*w P'C 

-*m C'C 
-*klbl~ 
- i$ lcYYLh Z'C 
u* 

IC.blPSK 1'E 



t M t m & * & * & & * m h 3 * & m m $ d  
3hC ~ e i f  TT MV %FFT (transfer) sftr M~T (m) $TIT 
2 1  . ; t - c r s f f ~ & m ~ p ; m ~ l  r n * M h $ & m  
T f m * m m & ~ ~ * ~ 2 J h T ~ m m ~  

~ ~ ~ ~ ~ r P y i ~ ; n r w r ~ ~ i m r w h  
$ TRsrnft (limiting) 6 $ & 4 nfiT-@ (feedback) 

$ W m  Vil m: hFWH%(self-regulator) 8 I 



(atmosphere) Jih T- (lithosphere) $' *.if 3 dk4T?7 d ??TfsT 
% I  s ;rdd*~&&JihJTmrffFirnrrRm3*&@ 
~ % r n * ~ * % ~ + F r & r n W 3 m r ? ~ T i *  
(photosynthesis) & .- * W t l R T  rn $?i 8 I 

+ - v s i & ~ J 9 m * * & ~ m ; r ~ m ? ~ ~ ; % * - ~ *  
43dh3 3TFTFT (metabolites) T& * d%i & * 
TrFmfTFm1 *~mm**3hid*TTfmd** 
'JFT d fafe~ & TFT% 3 +m fd-@ 3 * 7 4 T V 4 ' &  (metabolic) 
Merdt*TTr&81 





w h w ~ w m f m j r m m m 8 , * y q T R j r F n a r s i h * ~  
+ w r n v w m * ~ * ~ m * f 9 r ; ; r 8  1 m m + l  
.?@Wft & (coniferous tiaga biorne) w W TkFf 8  * 
~ m ~ & m d m m , i T F ; T i T F ; T s i h ~ m f m ? r ~ * d  
m f 1  m M * w i g r h q 3 M m F m 3 f m m 8 1  

+l-vEi;T~mm*-**msihM** 
a w b ~  * 3 d s f l w m C t d 1  ~ a J i l 3 m s ~ j m i ? m ; ~ ~ ; l ; m  
f d WQl7 m 3  & ?TT 3n d  : (i)  FWlT?%   uph he tic zone) 
3mE=F*bm-*-*dl w m & m *  
m ~ h ~ f  m W T m R & 8 * a d ~ & * 6 0 0 *  
m thT 6 1 (ii) h ( ~ p h o t i c  zorie) j*Ff ;rft I 



~ m s F T ~ p i ~ h 8 k . m & ~ a m & $ m ~ ; r 3 1  
*Pft&***&%8fi~hr**$(m3him 
H) T6 &377 w?TV* T 37 fclf?TFm+T WWFi (habitat) 'TVllT 
$ 1  wmme~-m3~hfl&dmq~mrm*m** 
~ a m ; r + m i f ~ * r r j r r a ~ ~ ~  I m m q r n ~ r d a  
* & w w 3 h & d ~ + ? l  

ii) m~Pft**mm~*m&mm~&* 
i%-yrnmf&%fl4i+wh*hh81 I M  
(heterotrophic) T TFFK?i 8 I 

m 4 m - 4  r n * 3 m ; r r ~ k - 3 e i f + p 1 3 , ~ m m W ~ 3 m & 8 ~  ~ v f % m p y l m ~ ~ m m ~ ~ $ ~ ~ ~ ~  
3 h i d t & 3 ~ 7 f m a m n e m , . ~ , ~ f i ~ f  Mrm(mm) 

I ara (trophic levels) - 8 1 MP 4 m m m  </? 
"3 45,  i $ 3 $ ( m ) ; M m 1  

- 3 . 2 : - * * ~  ~ 9 i T ; F ; f l f i ~ ~ $ i f f ~ ~ ~ & 8 1  I~TT~~PI'WP?~ 
m ~ r n $ k m ; r ; i m ; A - ~ ~ $ ~  MW&+W>& 
k&mTirw~sr*&1 mfm.j r* ' -crPf tw~*-WPfmm 
3lTFFT (decomposition) & T$Ttl?' I %T 'd%W * d7Ff 3 & F T  
~ ~ * m ~ 8 1 3 f ~ 3 T T W ~ m ~ ~ ~ ~ $ l  

& i%-y fi WWZT (decomposers) T  WFXW6 
(retiucus) 8 I $3 8 I $3 + 

(scavengro) Pft ~3 8 I m, ~ 4 %  m-, * 3hi * 
I 3 , + m m ; A m d r n m ~ * m m - m w  

4 8 F W d T  8 63hfd  & m-FWE (by-products) 8 I 



q ~ ; r W ~ ~ m * m * - ~ w ~ , ~ , ~ ~  
& + a = f w * * i t m j f f a ; r & + f 3 f s m q i s $ m - m  
$ , ~ b ~ ~ ~ ~ m J r j R F i m ~ 8 1  s r r * ~ $  
~ ~ ~ P i t m j i , , 8 m m m m , ; r r ~ , m , n h m ~  
~ ~ 8 1 ~ & - t i r n ~ ~ A ~ ~ ~ 3 t - ~ ~ Q ~ , ~  
$7 ?& (microbes) d - d m  W  ;f i4T& 8 I 

h d 7  (development) 3hi h (evolution) 5V 

. h - l  





& \jn<c~i(rr.if $ Y T ~  - 4 h  $if% w ~ p T f a m ,  
m h r n r J l h q e r m * ( 3 l . T w 3 ) * f i R ; r ~ ~ d d  
~ 3 w i m 3 ~ - S r p ~ f m ~ d ~ 4 3 m m ~  
a m h 8 1  J l h w ~ m w i m a T & f h i r ~ f m &  
Jrh m: (self regulatory) drqrrvv * FH I 



r 
+ i) ~ ~ ~ ~ a - q m l  

m ~ . ~ & ~ m m , * 8 ~ + * + 9 ~ m ~ j y * e  
w (grazing) am 2- M 8 I rn $8 * 8 

3 i h : ~ m M m ~ . 9 m 8 * 8 1  -+fay, 
rnlfqa--w&jrn I 

i i)  W a - v  
m ; * m w m * . m * , . ~ m ~ 8 1  w w + M ,  
? T m m f r ~ * ~ + h t d i t l  $rn*+mifrr;iR 
8  I 

iii) WKT WIT-- 
m ; r n - " 1 - ~ * m 3 i h + e j f . + * s y p M W & &  
d v a i t * . v h m & d a i t a P r f a m ~ a  
(detrivores) sit 3ih fl it* m & 8  I 



-$ W (pyramid of number), 

Tn. l ~ y r a m i d  of biomass), shi 
d m w (pyramid of energy) 



W~TTT + h w ~ k r ~ * ~ p f t m * F r ; m w ~ & m 8 1  mfiEm3itw 
"4"d- m*dltmm**m-*m1 Ti-Fm3itm A h V w m ? w a ; i ; r f t m ; m r b b F I ~ d t r R m r i f ~ T + i t m ~  

m-m&m*1 ~ & F n i h r f * ~ , * M d l t W r n  
m * ~ * ~ ? m . m m - * & 8 * & m v . ? m a  
w w W m m - * & 8 1  5-ffTmwm?w** 

P C  - \ i f t zT -m*m~m*~mv,W$~fc i tF rJ *m&emv 
gW &, w ~ ~ ' 3 ~ 1 7  Oft * ?WdT ( h 3 . 8 ( * ) )  1 

fTT 3.8 (9) : TiWlJir WT 

~ m m m * m d & m * * * * m d r ? :  
m ~ m : d W & w m * m r n * * * *  
(individuals) dlt jmTm (w) rf h * 'd it 3Ifm M 
~ ~ * ~ m m ; T f t m * l  *m3sm*a*** 
d 7WT .rfa fBim T 7WT (thermodynamics) & f;F9rit J;T 

m m * l  * f a f F r * d i t d a ; i ~ * m m m  
m * ? - r r e m * * * d m w W m d * * * l  d m  
m ~ m m % * ~ m ~ d l t ~ m , ~ *  
~ ~ m ~ d m * , ~ d 3 m f m ~ * ~ ~  
* * r n ~ d ~ * * & * * d 8 3 ; r d * ~ i t  
w***I m * d T i : M g i f * m m ~ m ~  
~ T I - F I T * I  fmhmfma;i@mmdlt*daprrwwm 
~ T ~ I  wq, m m * w m * & 8 1  



iii) pJ; M m 3 rn M m & yd & mf qq TW+N ............ 8 I 

Wf%FT 3 *-~rmef;T (biomagnification) ~ - m  8 f % d  8m 
3 VFd (degrade) ;T d @ TT h%?l FhT 8 I 3 WTVF8'4 

(non-degradable) ?XTT ;T &TT d k  M 8 -.rh; m: 8m 7- ?l% 3 * 
Fr*3l-I=Tf*Md81 ~ d * m J T p f J ; r w $ * 8 *  
4 I i k l 7 r m ; r f f t d l  d ~ m d , ~ m i a r m l  
%& 'GT (*:'G&) (internal combustion) Vrd 3 @-* TdT (m), 
r n - ~ e R - * w T r f T l  mfm?T&*d33;rvw$*;~h 
~ ~ ~ 3 * m + ~ ~ 3 T l f a T T * ~ 8 1 6 ~ , ~  
r n 3 , m ~ ~ ~ d ~ ~ 8 & ~ - ~ m 8 m ~ +  
hm*md&$7*8Mwpif&**d81  

M h m b 3 . 9 f t . f t . 8 . + & 3 a m m 3 m d & ~ 9 - r f a r  
bh+tft.ft.8.wo-iftmrh~~i W F P ~ T $ $ ~ $ ~ ~ T & ~ I  
m h d 8 b * - ~ + ~ ~ + m ~ v 3 ~ 3 f t . f t . 8 .  
& w o . o ~ ~ ~ ~ ( ~ v P T J I ~ ~ T T F T T ; ~ ~ ~ ) ~ I  * w ~ ~ % F w ~ w  
amPlaF;rr*3q+bm-+tFfjt1 ~ p f l  p~rit9ft.ft.8dm 
(contaminated) W * W d 8 & dft J;r $$ * E l l 8  8 ?W 
d * 3 m f i & W + ~ q d 8 1  m * d w W  
~ - s r ; f * W w * & ~ * ~ m ~ * l ~ ~ ~ ~ f t . f t . ~ .  
~ ~ ~ + M ~ 3 ~ m ~ ~ ~ ~ e f ; r + ~ 2 0 0 0 ~ ~ m  
8 1 



I) r f l q h ( l a w  ofminimum) :~mbkjRa*$%& 
m w s i a a : m ~ T m r t r ; r m m ~ m ~ % m ~  
m M * m ; r k m * & d ~ ; r ~ m 3 ~ t ~  
mtr;r-prrsm*l 

2) W W (law of tolerance) : m; $! k  * if 
M m m ~ & m * * & m w ~ & d ~  
* 8 s i t W * m * l  mJ;rFmifjRa**=m 
* I  - & m , m y * m m * m m d A ,  
7 i i M ~ * * 3 i t i ~ m m * A 1  m m y &  
%dm 3 m-m (gastrointestinal) 4, & W h, 
FHT-.sifq (dermatitis) * 'm if & # -*TitfTT I h& * 
~ ~ - m , m f , ~ i a i ~ , ~ , w h ~ , m r n ~ ~ ~  
m r n ~ w F m ~ ~ ~ f t ~ d k ~ ~ * * v %  
*faty!rmi~;~mh*l 



d b  V k h  * 3hi % ff 3 .if rn F R T  8-- (freshwater) +, (estuarine) * shi W@ * I 3i9T 3 
Tmmms**3~~mm~*mm81 T&*** 
~ ~ M $ ~ - a ; r I v r n ~ m 3 h i ~ ~ ~ 3 ~ w r ~ w $ S t h  
pr-qwtar+i;m*qfiFfPTfirzjr3~,mfm3it+i;srremrn 
*dtr;tl ~ ~ & d ~ + ; r r n m a m ~ m r i i r ~  
m?*-mcr, ' j fTfS4i '&*1 

&-* 3mqEfoy (mechanical abrasions), KSFf; f%fT $7 h a 
T l ? m ? & + m * ~ * & * m 8 f 4 9 i B w * * q b q &  
q 4 7 3 ~ r w n ~ * - * * 8 t ~ l ~ r ~ 3 r ? l 3 6 1 a ~ * - t f f i  
*bl  





Wmr mrrJf3a?qW&*meR**m&eff9 
*?-TI rrroCha*mddM*mmm.&Q* 
h e ,  * , f j m v ; , f l ~ & 3 3 T , ~ m f u T r i t * ~ ? ~ , ~ ,  
F, hTT & (rodents) & d 5FilfT@ -9.-rrFi?;r % I 
* * ~ * & d m m m h 8 1  





m f%- +If& a-F, m, ZFVZT (swamps & bog) 
3 h i m & m l ~ 3 i t T m 7 m ~ ~ & ~ d * ~  
f w d 1  m * n & - r f t ; r * * m d 9 -  

h i d t r n  dh (littoral) 
1 y%TFJJ (h 3.17) 1 

' 
~ ~ ~ ~ ; f h ~ ~ i f ? T ; f t ~ & ~ ? 8 ~ ~ W T $ l  W+?T 
3 ~ ~ 8 , ~ ~ , ~ - f i ~ ~ ~ 5 ' f a n ~ ~ m  
(protoroans) 3 * ~ e 9 R f d  (microilrt/ sopocls) d 
(zooplankton) ift dT m 8 1  W+?T* ?Id * M  ?fT f! 
3 aTsp (nekton) -- 8 m, +TW+R $k d-* $k 
.97lfrFi;T 8 I 



p ~ Q m w a m m ? R ; r - * m f m ~ * m b m m ~  
~ * n K s m r ~ i f t  3,750 4kx Jlh $km m 35ppt (WT &T m) b am hmr 27 ern 
m(mamFF)9mt w m u - ( - ) b l  m*mmmm*i:6 
- * 1 * J i t T  
i#+&*lqq(m& mmifW&mm81 Fi-qZ*&rmp~*?T---, 
~ ) * & ? t t f  I -(neritic) (pelagics) $7 M'Q (benthic) i:6 (f%7 3.18) 1 

~ n t . ? - r * ~ ~ m & j : & * ~ l  I * m - m m  
a f m  am-* **3 8i.r b, rn F4t-FB d m  m, =Fft Jth 
m?lm*m3fff&&m~bm~** 
~ ~ W T T  && & M 8 I WIT m 8 Tif WW% T- (sessile) * * fhlT, *, T l W h  '(starfish) 3Td% &EFT * a f ~  & 
3 h i m m ~ b ~ ~ ~ & m m W ~ M + r t a 3 h  
m m t a 3 f w R & & f i T y * & T y ~ 1  

3 f k M t h m a m r h 8 b ~ x t ~ ~ m  
9iul-*T7*1 ~ W d b f b W h ( s h e l f ) 8  
v m $ m G h ~ ~ w b ~  ~ ~ c * m m m m 7 . 5 ~ m ~ 8  
~ l h a m s . r 4 ~ i m ; ~ a w * ~ i t g m ~ ~ ~ & a f M %  
& m w ~ u & - ~ * ~ A a v d . j ~ r 1 ~ + a l 4 t ~ 3 l f m  
-hiR b I a*R 3 & ' k h  rfffmil, m, Jlh (echinoderm) ?$ 

m - w d m m * J l h 3 h i - 6 l - 2 ~ ~ ~ a v ~ w f ? d & ~ - m m ;  
wpTrRmp*i:61 v r c T w m a t h - ~ ~ r n 3 m  
g + r h & m d * M e d M * m - * ~ 3 - f m d  
t~ ~ ~ ~ & m m m & ' d ~ b ~  =mmmm(wdt 



f m w h m * w m m % l  w * ? l e . h * * d *  
d n9ft E l l F h  TT j  & d~rr  % I * (heterotro hic) 8, 3 n9ft 
f + ~ h , n ; l f t ~ m ; r ( s e a f a n ) : ~ b ~ ~ k 8 1  4+t&8if+~T&$@%& 
8, T i f %  ?ildh, Krlft & (sea cucumber) d7 &T VF& V 
@ & 8  (h 3.18)l 





i) M * ~ ~ w * F M F ~ % $ T ~ ~ ~ F . T ~ ~ ~ $ ~  
f%TClT (constancy of numbers) 







4) i)m m i i ) d  ~m 
i i i ) 8 m  iv) 8m TIT 









* W 8 ~ q ~ w n i t 8 w m 8 b M ~ * ~ *  
m ~ ~ ~ m m 3 0 f i ~ r n ~ y ~ & ~ m ~  
(reflected) &TIT 8 I fim;inT TJ '?'IT 70 f i?T?T oTm V& & BlT 
W M & T I T ~ I  3 ~ 3 ; ~ 1 9 f i ~ ~ o ~ m ~ a f t + m ~ ? r n t  
TIT8*.?hp*&pm1 TiiTrn&**rnrn(rn?~: 
400-500 nrn 600-700 nm m) TWfCT ;f 3Tk.4a $? W h ,  T&dfWT 
mWm$*8*&&3-$*81 w m ,  
r n & M & i ; 9 r m ; ? m ; \ S l v l T ~ r n 8 1  

FFh'bFh (autot rqhs)  Wa Ti! d T* oft d * TRT bF& I 
i ; r f t ! m , d d ~ ? n ~ ' i m ~ ~ A , i m ~ $ T m ~  
MI m : , * * ~ m p q ~ f M 3 1  mihe~~mw*b 
~ @ d h ~ m ~ ~ ~ m 8 ~ 1  
~ w = m $ a . ~ s w 8 b ~ i t & m n d m J i ~ ~ w f m w m  
W I FT 8 b q%?4i?FT $t Ti! ?h d ViTTT# (metabolic) fTTT* 
; f m = l - l . a * 3 h i . m & w ; f ~ ~ 8 1  



dUJii?-r yr* m 
3 l R l f c 5 ~ ~ 3 h T m  

(incandescent) m?-r W 
hoii.$,-jitmmifw$ 
f+l%'m d W m?l: 90% 
3th 95'; WPT qPf 8 TZ w 
% t f 1 3 ? i ~ 3 m ~  
J ; j r i ~ T Z ; ~ ~ ~  
3hT3;rj;woTrnTZ;~hnnlW 
jr;rmsm;drn*m 
mmmm%l 



(k cal = 1000 cal.) m m ? r ~ ~ m f ~ t s r ~ ~ ~ , ~ $ k t ~ ~ i ; r ; r ~ m w  
dm&Tj;f+iywwemhm*~ + tMh . ; f h  
M R = ! t & ~ m m ~ & t ~ J l h d m m f ; T h &  
rnsrn&wFI&f ~ . - w m h m t l  

~ ~ 3 w y m m a a P ~ a f a ; m ; ; r r m ~ 1 m ; A - ,  
$df%~ $k & ZIT -9 (fossii) $ ~ ; r  TT d afm WIT 3 
~ f a q d + m d m & m $ k m - & m w ~ ~ ~  
3drnrn+mr*l 



J r f m d r n * m & m i f X l  a%*JrmrMa(ib.tffm)& 
m f + t m m w = d i + k r ~ M i t ~  m m t ~ ~ r ~ 6 m d W ~  
41 0486 bFh m/m2/d 8 (dk d W 410,000 bFh w/*2/d 
& 4 8 6 ~ ~ / ~ 2 / d ~ J f ~ ' ~ W $ $ w J f ) 1  W 
d & & w h * I 407986 bFh %&/*2/d d Td%FZ 
~ ; a i r $ ~ ~ f m ~ ~ * 3 h ~ 2 5 0 0 ~ m ~ 2 / ~ d *  

u ? r r d T i : F T J f a % * r n r n M * l  r n * d - r n & * *  
kmd+wr,wdfwrpm*h-d%rvmi!~ a:MJfd 
~dkd&mJfd-vrM*3hTJ;air&mJfm$3~MQ1 
blTF$ F?W% WTFQTT FF$hT (concentrate) * $Tfm (dispersed) 3mf$T 

JfmM*1 * a d - d * d W f i q * m &  
bdrn&3~t4m~MXl  

. . . . . . .  **dm-* ,- . . . . . . .  dm-&M1 ii) 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  i ii) * *m.&m d & m  
~dtgf~a~.ndJf&M&mdtmTi$t*~ 

I iii) d a 3hi T) &-m 
rn*vkbmshTmwm w v h m  
**m*&m*l 

~ m m 9 7 n r n m z r ~ * ~ ~ ~ a 9 5 ~ * 3 l f ~ ~ ; k t ; r ( ~ l i l  
m,-,.*rl'*~&&~m*mw 
* I  s;r*accrl&m,~eif*~Ti:m*Shi~w~ 
& h q 1 5 * 2 ~ m & & M q M ~ ~ J f m 3 n a g m ; m ~ ~ 1  m@b, 
~ 3 T a P v g r n r n ~ m r i r ? r r J f m w n m ~ ~ 1 ~ &  
b-+tfm* (cells) 3 d & & b m, dfm* & 
m * ~ a m ~ & ~ * m , ~ T i : h q m m , w  
y m v i t a f 8 ; m ? f h a T & b ~ r m n , ~ ~ i h * ~ ~ t 1  

Jf W ?l'X 3FTGF SVJ ?WT & 8 38'7 * W 7  (biomass) Jf 
Fmafm&*ifl f m 3 ; m ; r ~ * 3 : W m & S V J & h  



~ w + i ; a r t 3 m ~ * ~ * i f s r r e m ~ ~ 4 , ~  14 
i f ~ t r n ~ d 1 ~ w m : ~ ~ ~ 8 , ~ ~ i f ~  
~ . ~ ~ ~ = m 3 T r m * ~ ~ ~ m ; ~ ~ w l  h 4 . 4 3  
sm3FffsJ;rd;r~nzf*f;mrrn81 ~ s i s n * & ~ * ~ m  
& ~ k ~ + m . ; f ~ m 8 J h ; f k d m & m ~ j : m 3  
a h ~ i i r i f , ~ ; r i t ~ 8 ~ m 3 t ~ t w 3 3 i h h f ~ m ~  
(bacteria), W (fungi) % FW ?iT t & 3 vrfh if 
**m=th*gitj;~j;*~3mmrmM-81 T q a  
3 ~ 3 t l i m ~ : ~ ~ H * ~ A ~ + 4 M m ~ ~ 8 1  w 
s m ; 9 - m s f f m ~ 3 ; 9 f t s r f ~ , ~ d ~ m w w 8 1  wkhw 
(carboniferous period) 3 % W FTT eTT $7 @ W V d  + 
3 l f & q T w ? b ~ , h & ~ h + m 3 ~ - @ d ~ 1  rn 
w * ? s y $ m * m m m % m m & ~ i f m  
~ ~ ~ j ; w 3 f i 9 ~ w & ~ w i f j r r ; j r m r 3 1 & 7 ) : ~ ~ ~ +  
* ~ ~ * ~ ~ ~ a r m ~ ~ $ ~ ~ 3 l f ~ ~ 1 3 ; r  
kf+~ d M  b h &dk v h  fimr~f%F~ (self-regulating 
feed-back mechanism) 8, %f& W iqqic* 7% 
(homeostatic system) W W I m-m 3 f%bF~ * 9T 
m + ~ s f f ~ ~ + ~ 3 i 9 T ~ 3 7 C t $ A m m r * d % 1  



. . . . . T ) : ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~ ~ 3 a r m r ~ h * l *  w-*mif**T):majT(ol&TAII* . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

4.3.2 . 

~ ~ * 4 - i t * i f * m T ) : ~ 3 * ~ r n m * l  sm;A** 

I 
~~~m~~~~~ 16ahgmm81 mffi* 
w ~ ~ o f f ~ n r r m ; r f t b m , ~ ~ l f 4 ~ ; i 9 ~ j ~ i i l m w m m m r  
* i t # * * ; r f t r n ~ r n l  *m-*&**** 
~ ~ ( 1 ' ( f i x e d ) & @ m ~ m * s i ~ * e i f ~ ~ k * $  
~witi%m,a~zrn~~2i.;fFmafm&;AmmM81 y* 
T TF$FW TT 8h JITK 3 h 8 : ( i )  v - m  (free- 
living) dk 
algae) WJ (i i )  
( i i i ) q 4 h i m ; M % &  



?lvtm*~$Im~4m&dflm"r~a~, 
&d*tii,~,*m*it*$*F~mJil 
(nodules) rid8 I FF@~%?T~W* d 
~ v . . i t C v 4 m s r ~ J i t m d * ~ * h o ~ ~ * $ l  
TWTW w i l ~ 4  t srit 3 WTFT 8 Jth ".?TR FXI&T" (crop 
rotation) 1 ;Rfa ~m;rr TA 6 J T ~  VZ~TIT w j: wc WIM 4 w Jth 
m ~ m j : m v ; T ; C t m m r ~ ; r m ~ 8 1  



i) b (inert) b 3hi hdt sff d* 3 O T ~  **I ( ) 

I iii) * 8  I 
I 

( ) 

I 
iv) + ~ ~ + ~ ~ & ~ W ~ W ? $ ~ T T W W & ~ I  ( ) 





FTF%k?T,*?m&Mmd~$sms;~fl T W F ~ 4 7 - r  
?v.Fqm*,*&ifmmm*mvm 
mf+wmyfa ; r i fTZj&~f ,m~mm; im 
k Q q m 8 1  w m & m i h m f e m m a . c ~ - w : ~ b i n m  
~9 d & WRFT (erosion), WVTIFT ( ~ ~ O i t n ~ n t a t i o n ) ,  & MI 
~ ~ * ~ ~ ~ w ~ h T F q f t ~ ~ + w * r n ~  
w ~ ~ ~ . ~ 1  T 4 , m * p 7 - d f * * + * * T a d M $  
h - y i m r n a i h ~ m J ~ r ~ ~  & ~ ~ ( m w d m + 4 H  
h T4-r 8 I 





& & ~ & ~ r n r r a m ~ m f & i & i $ ~  & 4 M 3 d $ * m  
~ 1 @ i f t ~ m ~ w ~ $ 4 - k m M P R . ~ r n a ~ ~ & ; r f t m  
& I  Gnr4t ;ny&wmm8mm,a~-Jr i f f s i l r*u$k 
PR.rnrn.ff&$l *,W*q~**** 
&m3if~wTf%*ms~m*l  

4.4.1 FkfTm if- $k 
M m t a * m * * d e , * w * m  
(immigration) $k * & d 6 * $k XTRR 
(emigration) J;T TG& it TF~WTT $ FM d Jmr-W W ~EII%JT h 
. j r r m Q  (* r n 4 . 1 )  I 

arRaT4.1 : u O f t f 3 y i g d B ~ v m ~ ~ ~ ~ 1  
q i * ~ T a c j m f w * ~ w s 3 h T V R f C ~ * ~ P 1  

m7T FRiWTt* ~t~ 
br 
im 

w m 
4. m T o m  mu T P m  m u  ;rft 

VF mwi 
6. Xl'WfrU W brm 

h 7-T 
h Ti=T 
h v=T 

- 

m * b m w ~ * ~ 8 * & ~ 9 f f * ? d * f a ; F T m  
* u + f a ; m r & * w W m * $ l  p w & r n $ t r n  
~ , r n ~ ~ ~ ~ b @ ~ & ~ ~ ~ r l ~ m m a y i r p ~ d ~  
3 8 Tirr &IT I TT* * * ?FFPT hTf f  (optimal growth 
conditions) & & $% &t F T P T ~  8 wV+ FITIT q@ 
rn*rnh~;i.d$l 

w ~ i f t m ~ ~ ~ * J r f u T ~ 8 m ~ a : ~ m Q l  
~ & F F ; T P , ~ ~ ~ ~ ( N ) ~  1000 * Q ,  Jr* 
N = 1000, 4 0 5 h d & ~ - ~ ~ ( b )  * 1 0 F l f T T d $ t w a T f ( d ) 8 1  JFT 
~ * ~ $ g ~ $ t * ~ ( r ) & ' i t :  

b - d  - 40-10 0 . 0 3 = 3 f i s m  - - - 
N 1000 

~ ~ ~ ~ " m r n m J 1 ~ m ~ t M @ ~  
$ t ' & T 8 f m m m % 1  ~mW=daafj :M$ttr; i tmfiwr 
8 1  ~ * * ~ ~ m ~ q S h ~ ~ ~ ~ l  
& & ( I ) + @ & R ( ~ ) & ~ ~ ~ ( N ) ) ~  

I 
& v t m * m r n W :  

l = r N  

W * TXT 3 fB; TR&IT $k W (exponential) 3 : ! d ~  d 
& & ~ - ; ~ @ N ~ ~ ~ ~ I I ~ & I T I I ~ ~ ~ ~ ~ ~  
e P r C r n i t ~ ~ ~ d ~ ~ * * P R . ~ ~ ~ ~ l  @ 
~ ~ ~ ~ d f a r ~ ~ ~ ~ ~ ~ F f ~ ~ ~ 4 . 8 ~  
~ m ~ l w ~ * ~  hdIfwmTel-;if.Ti;&8 
$t&A~*%m& &**Me-*@& 
j : 3 T t f t f r T a T m T ~ ; r f t h d l  



w%=wm~*m?f~mm****3ifer~;rrsT * Fi%l7 * rn b I '& * *WW7T (biotic potential) & 8 I 
;JRmol,~**;Xcff**&m+sftm~~8m~ 
~ & m d 8 1  ?F&*-fim(mUd)3ifmMb1 Glfyrit, 
& 3 h i ~ m s M ~ m m $ m : ~ m m r n & 8 1  
* m m - f i m m M b l  



I 
1 I = r  

t K -  N)  

K 
m;wthmmer;r~$3n&wn~~n+tlclrclnf%ofT 
~ + m ~ * m * ~ s i a m 8 , 3 ~ * ~ ~ ~  
tlclrcl&mwi;m3&shiyqn3*mfsiam$1 TiTwr 
- (N)m$ tW ( K - N )  T T W 1  & F % s ~ ~ W $ s h i ~ r N  

I m a m w $ t m 2 1  W , ~ * - * w ~ $ J i h m 9 r ; r m  
m ( ~ ) + ~ ~ ~ m a r $ f h m + m ~ h m $ J i h ~ a m r N  
( * 3 m - ) n w m 2 1 * 3 m m ~ $ t  
ma-r$(avfq~ = K)TW ( K - N )  m ~ m . ? ~ $ t s r r ~ ~ ~ J i h  ( K - N )  

r N 
K K 

? P r . ? ~ $ t ~ ~ ~ & m k m m 3 d - $ ~ ; r f t $ T 1  *rn@$m 
$ ~ ~ ~ w W ~ ~ % I ~ J ; T ~ ( N >  K)W?TTIT@IT&&* 



- - ~  p-p-..---p-- ---p--pp--p-p..- - * (a) * (8) 
-p----p--pp--p- 

m m w m  
.. - .- 

+ + - T h W k l T  ( ~ u t u a l i h m )  
0 0 - hh (Seutral ism) 
+ 0 - %* (Con~mensa l i sm)  
+ - - TVtfJT, (I'reciation. ~ a r a s i t i s m )  
- - - M'Ti (Competition) 
0 - - 5W'w ( ~ l n e n  salibm) 

-p-p---.p-------p---. ~ 



m**TiFFTeT;it&&&m~**eTFwmm*rn 
M ; r f t * l  mmm*ii;-meri"dtrsa9f- 
$7 3TR$f%T1' (existence and survival of the fittest) & fT;Tp FFd fi 
+ M M T & z T % I  T m r e r ; r d l f w ; r 8 % r n s f f ~ e T i 8 & 8 , ~  
*w*nm;rf tm*l  ~ o ~ & f T ; T p , M ~ * ~ n r n  
~ * & ~ & f T ; T p M h ? h r n e r ; r v ~ h * ; r f t * ~ f m s f f B  
d i r , W m m m ~ m ? m ~ , & d v r 3 3 ~ ~ 1  p3m 
F W * T & T & * & ~ T W ~ ~ ~ $ ~ Z ~ ~ ~ ~ * T W T W ~  
8 I & "-W T T ~ "  (interference competition) W '$ shi W 
nrvffa7f**dwm*1 m-fwkrRddm*wM*m 
rn@jrrfas?mww3wd%8df%J;Tiftm?~~--cff-M 
$ 1  ~f*3m'q*&~ammeTfsffmM*1 TGnTJT 
&fiTq,d~or&iffm'jff~it*m*tif*m*td 
~ & n r ~ r m * ~ ~ ~ & ~ a m m e T i ~ $ , ~ v & s h i  
mftM&fa-y&moih;rmm*l w k m * b ~ ; r M * d  
m ~ ~ T P r m d w M * , ~ T P r ~ ~ i q ~ & * ~  



n hdh Merf (reverse competition) + 
~ T h ~ ,  Fmlf% X f f E W T * T T W  " 5 T v T t T f 1  (peck 
order )$M&!TF?fSTJ; rn *Wf f%hTe~~  3 k F F T K h ~ W ~ .  
w 3 V i F * ~ M 8 ~ , m ~ * & ~ ~ f a ? ~ w  
Tl-Q$&J*js'm W*l 

r ; r r f a d + m m m m * * + ~ m ; m ~ * b T  
+% -8 8-V@ 3WlR f % k  (habitat niche) Jm $? kf7 * $ m; 
a r ? P r $ m f m m m ~ 8 1 h m f + i t 3 m ; m e r f ~ 8 ( ~ d q m  
oit;jn (Eooc! niche) WT $? ?iWFl WFTGF kh (reproductive niche) 
m8?&&hm?*mqr(r;lf&&Jr;4&V*m* 
$I7 TWlTf%3 f;TTh (physical and chcmic;ll niche) W-T4T $? 

~ % ~ W ~ ~ * T ~ I G W R & W ~ $ ~ ~ ~ ~ * * * -  

sm;r * e f t  d h$mTq m 8 I 3T33 m, ?TCtl fwn h (pllyslology) 
& Tlf%W (life history WT. WFiTRT k  W MWT$ * 
v & e r ~ ; + M b ~  ~ ~ , ~ ~ ( t a p e w o r m )  3iic 
* + m f l f F g h T T 8 , & . m - . m a ; r T i ; m w ~ ~ l  m k  
~ & m j ~ 4 t ~ M ? ~ & ~ + ~ + ~ ~ ~ ~ ' ~ ~ m t & h  
P . ~ * T ~ I G ~  3 h  T- iT q r n  d Tj; f+Ty + ~ Y - V Y  i ivmm 
(vector) rft FH b I * M ? m  +- k v i t  T&% h 



rn?f *m $, f ? r n  $7 n v m  wlf&TT m j; mq57mv "ybm 
k'' (couplcc! oscillations) Snf?h d 8 I 



~ b m ~ ~ & ~ b ~ f m * ~ d f ; m f ? r a ~ ~  
e m m r m d d 1  & * r n d f ? d & r n $ * 8 * *  
Fk I -WTQT & m, 9, TiZ% * (wildebeest) WITk & WV$$ I 
m m f 9 r ; m r % h ~ , ~ ~ ~ ~ * ~ f ? m *  
+wJ;rj;rn~dtinF;mha&m4t$?t ~ m ~ $ ~ r n v f d t d w m r  
m f m r ~ m f m ~ w * r n ' ~ m m ~ i 5 m $ 3 h i & m 4  
=Ffwm%*Mbl  * m $ h w q r ~ m W * d + M  
h d r ; i - ~ ~ ~ f ~ d 8 $ i r a & m t  
-3hiar;r;las*M$l 

i i )  ~ T T *  a) v f % m * q f t m ~ ~ * ~ &  
f i ~ ~ & f F ; T p ~ ~ 8 1  

iii) TGWRT T) ~ ~ ~ ~ ~ u f i r c i t ~ ~ ~  

i v )  WFTGZ 









i i a  Yaq 
I )  8) i) WFI7, 9 = i $  ii) -, ?-$ iii) 'M, 

iv) d, dfgt 

8) (i) (8) 3 h w $ (ii) (T) 3 h 8, 3hi (iii) (T) 3 h 
8 1 

3) T) ( i i )  q) (4 q) (4 

7)  i) (q) ii) (T) iii) (T) iv) (q) 

ii) WXW * & @ (rodent) W T W  Efl?-Efl? 
m*M*mdm***fT;Trn$l 



6) 7 )  i )  & r i T m d r W m  
i i )  6~ it 
i i i )  d & d 









I ~ : ~ ' s l ~ ~ ~ 3 i f m ~ 3 f ~ ~ * t i f $ ~ ~ ~ ~ r f  
dd*l m m c r s r h m f - & 3 i f i f t ~ m ~  
m g m ; m m h m m * * l  m m 3 d * & 3  
~ m i f t * w & d s h i ~ 3 m m * l ~ ~  
r n + 3 d 3 8 r n s i m 8 1  I s i t - 8 :  ( * ) v r n q w ,  shi 
(a) hm am I 













" e - f W k "  ( opulation explosion) w M a FI%T 3 FVFF dk 
~ ~ s r m d @ & & m $ ,  t rn&i l$ f * rnFR81 ~ ~ ~ ~ ~ i f i l w i h  \ 

~ r n ~ $ ? * f + f q ~ T ~ w m ~ :  

o-1500 f. 
Isoo-lsso f. 
1850-1925 f. 
1925-1960 if. 
1960-1975 f. 
1975-1985 d .  



m - i f t * w - m * + ~ m m , m  
m ~ . ? m 3 m W m m m ~ ~ * ~ , m m  
' ~ r f * * ~ h W l  ~ T m s ~ ~ d r n & r n  
~ , m m & ~ ~ ' + m d w - s - G b m & ~ s s ~ ? - = m + t r n  
W I  d M  3himmF3~ PTI, mm J C V I G C ~ C I T ~  

$mwd*1 & r n 3 h i 3 T T P ; r n + ~ 4 i i f * ~ * * * F 3  
a u r m y ~ V i ~ @ m ~ M d a s - r 3 & 3 m m & w ~ 1  
k?w7m.~+~~~mfp4~~~3hi3~~~3it$feTdtrfd* 
* r n * ~ m r n * s i f r f m ~ w h m w h G 1  wit 
m h m~ rf k m  (immunisationj 3hi d 
(antibiotics) *-- ift 8 d m;l d $ I dkTlT&W 
f m ? - r h 3 3 m T i * m m ~ r ~ * w e * 3 h i ~ ~ ~ h j f f *  
hdA~ s r r ~ w i f t a J . ; r f a w $ m ~ w ~ ~ ~ i f t ~  
3 h i w k * m r n m M r f ~ m + i : m * l  









(h 5.5 M) f%fh d 4T & 'FIIV; (bar graph) 
~ t , m ~ ~ ~ ~ ~ T i : ~ r n m - a T f ~ m ~ l '  
~ r n ~ i i r * ~ w m - ~ * ~ 7 A ~ d ~ m * ( ~  
~ m ) n ) m * b J i h r n l ~ ~ i f h h d f m ~ ~ 1  w 
3maf+i~&fi78rif+**f.;ilarm~,Xrt- 

1) 7A q-m (age structure) 3 & 3 qprfa WFF@ 3 n s ~ - d  
33fl7iFm*&rnl m*m,*aTf3itflmfl*msmd 
mf;r"rfi&i!m3jitmmT.FT6~;i:w$tf!; 



2) h &!v (sex composition) 3 h - d l  q* d  ~ m + l m h 9 q f V T 1 T  
dkmim 

3) a;f TF& d  W R h  $E WN T h d #  (growth and change) bi 
m 3 h d ; a n  

4) ~ 7 f i r c 7 3 3 1 ~ a * t ~ ~ d ~ & ~ n C m i p r 3  
=rrt dl 



M M TT (h 5.5 T) TWIT f k ~  & (stationary 
histogram) 81 XWFTw ~ W F J T T ~ ~ ~ F T ~ I  m * d A b = m W  

75wf+m)mq9@=d5vT~mjsm6,mm 
T&Fe " "Th  ~ f 0 n q 9 8 1  5wmPtw~3~1f~;*d?m; 
~ r n h m w i * ~ d ~ i f f w A ~  @bmhm 
*m$Mt3~&$1 & w m " k ~ " m m A ~  



;*s m (natality R b t ;*s * #= # I TT (mortality 
I ~ m ~ a ~ $ m h * ~ $ i ; h r i f ? i : d  

( m ) m h * m d ( m ) m h . i f w ~ m * Z K t m w  
* ( m m ) * b l  a r r r ~ r n m * m * f  aTam;rii: 
Mmm*1 m q , ~ m d r f * ~ j : a T P f * l  

W ~ t ~ ~ ~ ~ ~ ~ ~ m ~ m ~ m ~ 8 :  
Nn 

b = 
N A t  

q 8  b =  T W E W * ~ ~  nt=KFrnm=-rf%it* 
arnKFrn-ymmn ml;fufm?f;r 



M (internal migat ion)  "ift & kty $tT 8 I ~m 
m ? ? i f 3 ~ ~ m m & ~ ~ * ? m ; t m ~ % l  %?3m 
~ m t m ; ~ ,  & , F i r n ~ 9 , 7 W I X i f t ~ ~ * m s i r m m m m  
8 1 - 

+ itETrm9 
d - + n ? ~ $ ~ 8 d r m ; m f ? y ~ $ 1  & t m r n ( d ) m f ; r m  
m1 

i) m ~ t t ~ ~ ~ d :  
~)m-m3TF&m*$ 
a ) m - + a r i f m d w w 8 8  
T) mmT3Tq-m.4TTfST;Th8 
rl) m T i m 3 * r n ; ~ h 8 1  

iii) W !WT: h ;jmT 8 ' 
a ) p i b ; t - * M i t  
8 ) q ~ ~ + 3 ~ s f r f F & - 4 ? 3  
s) q-(;rib33m?f*M3 
rl) pib3mwqf7ffm31 





~ $ i i z r n m h i ~ + z i h ~ f w m & ~ v f m ~ t ~  
m- (demogra her) e J1Tm V k f i  * WGT'T 8 I 
~ ~ ~ h = ~ d ) - s i m ~ ~ m t e ~ t + t i  

~ 3 T r b ~ 5 . 7 & d ~ ~ ? ~ t ~ 9 - r F m ~ m r A , ~ w ; r ; ~ .  
b ~ T T W F l 7 ~ 5 . 8 ( ~ ; ) ~ ~ ~ ~ 8 ~  

- 1 ,  w m i ~ 4 ~ + 1 Y t m ~ t b V g f q i o r & ~ d s ~ m ; m ;  
8 & ~ f ; r ; S r ; r n ~ ( T R t k l T ~ ~ ~ ~ ) ~ b ~ 5 . 8  (8)3 
wfmmrrt,~rnd?-mwtjRm$mRt~ 









ii) ~ ~ . ~ T F ~ ~ ~ ~ ~ ~ ~ T T ~ J R ~ ; T ~ F ~ & W  
% , h s ~ $ b & m r f m d k & + $ ~  f%d-y: - 

J r v l 4 ~ O 1  3 $I7 *'@F & hT I iii) h7 5.6 T * 
tfwyt&srft~lmd;t*-*m*%~ 

9) i )  T ii) T i i i )  T 

2) i )  ~ h ~ i t $ i T i s m W d i % ~ & ~ ~ ~ ~ ~ ~  

i i )  ~ ~ ~ ~ ~ r n d w r y m 3 T j : k r y ~ ~ ~ 1  
i i i )  F-* 3 $% i$ % I 
iv)***~~~m3hi~~$Vt8m&i;~it8mqm 

f 1 

vdfftir (bioluminescence) :* W WsT W I  

(desiccation) : k d l  fT3 $ % ~7 % ;jsn J;t rn I 



(equinox) : w ww T fafq fjTTT VT @ YW iar $I TIT ~ ; m  8 4h TW-* 

~ T V ~ R ~ M ~ I  *-;lmiwr 

~ ~ : 2 2 m d ; 3 m r m f ~ 1 m ~ : 2 0 ~ d ; ~ 1  

W!TRfb& $k (exponential growth) : kf'VE KFm Vife~ d; h @ 7VtW 
*f;rmnmpramrn*l 

3IWhFT (W ) dWlT (noncoking coal) : %?4Tr 3 d d; WC oft 
* m h r h l  

(phytoplankton) : F T l %  FT *m &h??W: FWl* $$ I 

~ l r *  J ~ Y I ~ Q W '  prlmary product~vity) : W 37 T RW?l t~m d; 
k~itl 

f%FiTq (sigrnoid curve) :S-WTK W TGF Y l ? o ~  $ a * 37, WC 
; t h @ ~ 4 h k y : a @ ~ ( T ; m P r n s y ; s ) F n F + M 8 1  

.ciaiPir ( so~~st ice)  : I~T T 9-m w w K F ~  @ YW iar * 
S~~UFFF&~T%I 

T- (topography) : k f l  T W 7  T d; T& W b P T ,  h 7 d  
h ? k : M l r n , d m m h 8 l  

( ~ o o ~ l a n k t o n )  : W3 d d; V R  d & 3l'fWT?lT: qe9 
*7q3m;t*~81 

p m i P f t y F d  

I T l f T k ~ T f W 4 ,  s f t ~ ~ ~ f a l ~ ~ ~ ~ ~  1976 

2  eft^^ 2 2 9 , i f f ; r m m e s m d l  
dm- l I0 002 



W 8 k T $  WTMWT @ (landscape) shi @ W h  3 W# Th3Rh ff I 
m;~m-*;Rr~$~~dd~&j:Fsrp~:srrit~ d & r  
shi*&m?;R*-.M~*wmh+~t4by;* 
~ h d * ~ r n d f , ~ d % & i t j r ~ ~ * i ~ ~ ~ d ~  w 
~ - * * , - m t ~ * + Y r n d ~ & + * *  
W W I  * m i f . m * m 3 m i . E m * M * ~ * g l  
~ ~ ~ m * ~ ~ w & $ * * m t ~ O f t * u ; i t * ~ @ ~ ~ , ~  
~ n f i . y i l r n b n w m C r ~ s h i ~ ~ i i i ~ ~ ~ 1  
~ ~ * ~ r n * l  

-&IT& * 'Sf (over-exploitation) shi @% JVcih 3 
(fauna) 3h TK (flora) & fafae~irr shC 3cr1c*al*  fTWZ 

mag1 * T m r e r ; i f ( m F T * ~ 3 h * ) , * m a m * O f t  
f T W Z a b l  









?Y 
WnT- 

F ( M * ~ )  * 
(Fit 3hT. $eif *) 

vqwf ;mi.8m 
=Fmi*(Fit*) 

~ & T ~ * ~ W J T T T  ~v a w - a t ~ ~ m ~  m , m  JttT 
~ * s T ; ~ ~ ~ ~ ; ~ + T ~ I  ~ d ; ~ y c c l d * T i ~  
i h - ~ i t & ~ ~ r m & m r n & d ; m @ m & y e ~ ~ ~ ~ ~ ~ +  3 i t T ~ m - w  

.(additive) Jvrcif @ S r m W  8 I  @ d; ViWbT (degradation) 
4 7 ~ 3 1 7 * ~ m r n ~ d ; i m a & ~ m d ; ; i ~ d  
~ * ~ ~ s ; T ~ & ~ ~ * * ~ ~ ~ I  



d~ - w ~ ~ + I B ~ w $ R M w * * M w ~ w ~ ~  
.;fmeT81 ~ f f * m * ~ : y l M * m # 8 * * m *  
& m & b : B f f f r n w m - r n & h 8 1  w m m  
~ 2 ~ 9 0 f i m 3 @ f t m s i ~ ~ w + t ; $ 8 1 ~ ~  
I .O k 8 FR;il sftr d $ b I ~ & ~ C T T  (soil profile) $ Ftm: 
0 . ~ ~ ~ 8 ~ ~ r n ~ l ; r ~ ~ ~ r n ~ 8 1 ~  

n c r l 1 r n o ~ ~ * s ~ m + i ; h j n ~ ~ m 6 f i m 8 , ~ ~ b  
* a :  1 5 a m p m & ~ m ~ d l J i r * ~ i n m m 8 1  m& 
m - m * ~ m m . a m - m + ~ m s m m 8 , h ~  
m ~ 3 & m $ ~ m * 4 0 ~ 8 ~ m w o m f f a a m  
3 iWFE WTfT #$ am d%3 d% WIT * 3,200 *.*. (m **ha.- 
rn)8.* T f h T  TI% $ 17,500, WTFi 4 6,500 * - TWT &lkW $ 
6,20081 mFbTWK8f+ 2000 f . 1 * h ? T m ! T h d % 7 ~ e ~ W  8k 
~ 2 1 ~ ~ ~ ~ 1 m ; ~ 3 T F ~ ~ * 9 ~ m ~ ~ ~ *  
~ * & ; f ~ ~ a ~ % ~  3 f ~ K Z p f ~ ~ d ; ~ ~ ~ ~  
& f ; r * & m ? - * @ q d 8 1  



W if, d 1984-85 3 hk3 fiTfaFT h 41 7.8 WfiY W I 1984-85 * 1 6 d 3 E f d ~ * ~ 6 8 0 ~ * . $ m ~ - i f t ~ ~ ~  
miwvm-i-61 6 - ~ 3 S f - 5 8 6 r n $ . * . W t  wr 
w w l f + 3 s n a m m r 3 m ~ & * z F R m * ~ i f ~  
-*m.cmrv;r* 1 , 0 5 o m * . * . 6 1 3 K 3 ; m ~ ~  
s t i f h F J i f t ~ * ~ * i f . A * ~ $ a h i f t m Q a  
-81  2OOOf.3h*-$kM3Sfa;Imm*~1flw 
rn %: 





5 , 4 ~ m ~ b i R i T ~ ~ ~ b ~ 7 o o m r ; r m ~ m  
'- dTkj&k &b& 2,060-3,020 ~ ' G T ~ ~ b l  
~ * m d b ~ g l  ~ * r n ~ * 5 , 0 0 0  
m m m & ~ ~ i f h b W m ~ J ; r W 5 0 5 0 m  
m1 ~ e n b ~ ~ ~ a m f s m * w ~ e , ~ h b  
* - ~ ~ p * m d * ~ - * * ~ 3 ~ r n &  
~ r n r n r n t . C f l  I 

5 )  mh~m:maiif;mc*sr;dwd~~ftimt~ 
sr; y& 3 flwrl' m flj, k~ (complex mixture) 8. 

8Fl*?mz*1 1 9 4 7 * e n * ~ m ? n 2 2 . m  
z 7  zit ":= 3 4 m Z T e l  ~WZl*rrncniw~*l 1986-87FF 
~ 3 0 5 m m ~ ~ m 1 m m ~ * ~ w 3 i f T 4 3 4 m m  
&*I m * m * i f M m m M * d ; ~ q l  I M  
~ ~ ~ ~ ~ ~ f ; r r n r ~ ~ ~  19803 3,660?nam* 

1 9 8 7 f f 5 , 8 0 0 ~ F T & m l  m h * e 2 0 0 0 f . ? m ; &  
sh 4,400-12,300 i3RZi W b * ff 8 I it-& f%& rft, W 
q h f m f % M & h * ~ 9 , * m * . t f t f 9 a d # ~  
6) ~ k : ~ n l i 8 F l f l d $ ; i i % r f f * ~ @ f t % t  
f;mmm*el m ~ b m * * w m m m  
~ , ~ n r d i ~ + k r b r r f t f % 9 v ~ ~ h f t ) f % & = 1 + 4 r n ~  
~ l r ~ k & * l  * d k d k m T * f M * z f ; i t i f  m3TTrmm* 
q&ift81 1980-81 b ~ i ; m o m 2 3 , 0 0 0 m v . T r c t E T ( m ~ ~ ) m ~  

dkw*d, 1986-87 *=-f 98,120 me3 
& ~ , * m ~ 3 T f ~ * l  jhtft*b*kbmfifjp.qd* 
8Fl*-& ~ ~ ; r ~ 3 4 , 0 0 , 0 0 0 ~ ~ ~ * 5 4 , 1 0 , 0 0 0 ~ ~ ~ &  
WTI ~ ~ b a 7 ; ~ p r z 2 0 0 0 ~ .  1,5o,000m 
~ 3 ~ ~ 6 , ~ ~ ~ w 2 , s o , o o o m ~ 3 m & ~ ~ ~  fk 
* , - o i s n * m k e ~  

7 ) f 3 d t * : b * * - 4 m m J m  
Vi*&*&-m~*faa;md;gafmW rm m* 

L & ~ d i l i i s r f a m * f a a n h m r m l j i ~ f d i * * a t a  * T 8, * f% *-h (M h biogas), dk dl $q m, w 
jiJf &I 1987 ~ W P T T 8 4 , 8 0 0  & * T b h T q ~ b ~ A l  $fiT 
m g b m  1 , 2 8 0 ~ & * * 2 2 0 ~ ~ ~ a m ; f i d ~  

t gmsv~;mM+krm*p? i ;~*61  wb3dkwrfb&& 
%=m~+mm81 ~ ~ m M m d d ; m m 3 , s o o - 4 . m .  
( ~ m w ) ~ ~ t f t T d T P T ~ ~ # l  ??R?TWk*Fmzrn7,200 
d k * ~ j m * ~ ~ * d l  m , ~ d ~ J P r h r l 3 ~ * *  
9 . f f m ~ ~ * * 1 f m o f f ~ u ~ v ; i t b d k & m * ~  
* * t i r T l B i l l * & ~ ~ * * & m l  qnf%r=&*gt~m 
**rnf l  



~~-1nlblhh4,w~~~~wY@ww@~%~ 
wwJ-P*tr~Mw~JJ-~w+w~~ 
W~&:&#PWWW$+YLU--M'--~ 
PYW~#WW$-~~W*W*PP~~~ 
1J+-~+U;hll.lbCJJ-~bllh-r'-)l.h~~~@~3t~~ 

, e-eww=*w*eb&uwwww- 
l*~(~oll.)hucq~p~.W*@~~w-~ 

-4Ft3b)lh 
#hlh-&latf mg 

-wm 
wJwW*WWW- 

J&U&pE 

-$w~~W*Jw%ww~$w 
hlb~ll~W*w=he*@wabllkl~'w#- 
~4& $WW~@(sl!sOdap)~~ *=* @MW 

r4lnr (~1 

l~~+~w-wMw 
~*pE@-pE#w*~44'@-** Ill&- 

~~**~lzuya 99W w *4bW4h z~~w$w-~u @l2.lwlh'&-**& 1lreP@~-ILh~~09 
M-hd*q@um*w*-*h l$j~~~~ 

u000'09Sw*-ihh l@W@!.jj€ h~000'€~#~ 
JAS I $L@w S'I U?lh@ 8L61 I$ '.I$ JE?2&kS@ 99S61 

I@W~$$-&~W*WWW ~$~~OoO'O1 
JY.& # @Lhh u,hla * 4@h wm # h sy? 000'0€ I$ 
wW*~4i!~#~*~@w~o~'o~~ub 

~O~'O~~~p~~hl~,b~~j~~~~~p~j 
#*~#Cu*(wehtf)~w~Jk~ ~$Wh@W# 

w*&B'plt'-w* IgI,~6.*~01~*~01 
'~~08'~~L~'g~~@~hh~8~@~ 

'o~~&~+$~i.reyhww#p~~w~M 
&-'4rwm*#*#**uI$wa+ 

(6 

SP8'SL6 I 6SO60S 

- 

OZE'EO I 8PO'ZE 

OSL'I 
01 S'9 
OO06S6 







~*sT3TT;TmF?mmerariffa~+~~girifQpmsrrrrr*l 
mifir 45,oodjfimdrif Q 15,ooo m 8  3hi 30,000 ~-*m 
B-fl (non-flowering) rn 8 * b m, '?k rn I d 
7,000 * WTT + m fa?h &8 (endemic) 8 Bd$ 8 h f m  if 
; A m f T & 8 1 ~ ~ , ~ ~ ~ ~ 3 , 0 0 0 f a ~ M ~ f i d a n f t - M  
vFIf3et3hi 2 , 0 o o ~ ~ & * i f ; A m f ~ 8 1  d * f a ? h M  
wfa@m*gir, 4-fEFFa7fm,.mm-~?~3it i&Mifmf 
T& 8 leTTVT 800 TRT * 9r;rn%R-+ld?hWh (rthnobotanical) 
& 3 + ; f a & v r f d 8 B d $ w d * & d 1 ~ F V 3 m 8 3 h i  
b b i , + ~ ; m d t ~ . m r ~ m i f a r r d * l  

mQ~~emTlmnmdt3hiw+m*dfs;Fnr+ 
~ + ~ t & j n F m i t ~ u r f t ~ r n ~ ~ ( ~ ' & d ~ ~  s;rilJlrf-csmM 
m-FFiTh47 (cultivars) 3hi ?& d m  rn 3hi m - m  m 
v r b ~ ~ 8 1  m v r m i f ~ 1 5 0 ~ ~ 3 h i m m r 3 2 o r n j n F m i t +  
r n t 7 F V ~ r n i f r n 8 1  s;rilQdrn~Wrn+m*gir 
3hiMmm-d.3n;it3himifm8awwM&~pnf;n; 
f%b&r+dk~d~ 5 d s ; w j : ~ m M M m w f 8 6  W, 
m, *. w, m, h, mr d 3hi *s-m, 7 4 - d  rn 1 



.*-rrra TJ 4 n i  arfnljrra TVW 75,000 b I d % i $ 3 S f  2,500, ~~ (amphibians) 150, FlfRp? (reptiles) $t 450, $& $t 2.000, 
WTeTTfTrit (mammals) 850 $7 @% *, d ? T W  ~ 9 -  
(invertebrates) $t 69,050 ~~ 8 I 





m f f - i f t e m : * b * d ~ y y $ f ~ ~ ~ q k *  
TIT, MI (infrastructure) * Tmr& & 6 Tff 
-1 4-7 

m & em (Assimilative Capacity) : * V$?ld 
* ~ r n d f h M ~ r n & ~ & ~ * * * T f f  
m I  





el.m,fa?~&marrrrm&&*m*M*sitT 
~ ~ , ~ , ~ , ~ ~ i f r ~ d r f t * ~ ~ ~ ~ ; r j n f a d r * ~ e ~ ~ i i f f b  
k, kGT 3 af&qf W 5  (m) 3fk WTZ (timber) & frm: Jrm 
~ * v m r n W l  m F h r i f & m # & * w m & m w -  
m m ~ w ~ ~ s ~ h & ~ m w v m m 3 i t i m & m m  
* ~ a ; m r * l  w r n m m S b * & * 8 W m  
1 m n y m - r b 1  & j i 9 m ( j : h y 3 h i m w u r J r t 1 ~ 3 ~  
3 a w m M A 1  ~ T W W V T ~ - - ~ % W ~ ~ ~ :  1,20,000 rn 
m M m d 8 1  s m a 3 ~ ~ m w r ~ o , o o o ~ ~ ~ & ~ ~  
T # A, W&TF$bl WTT * * 3  h 15,200 & & ~ W W F j 7  
d m t 8 1  ~ m m m m m e f t M ~ & m + i h t ~  
m * y = F ~ f m T & * 3 ~ - m m ~ T e 8 *  
Y T & - * - ~  (grassy-stunt-virus) f$ $?deft 8 I d b 
6 7 2 3 M @ - s r f & 3 y = F ~ * e f t h m % ~ m a * * l d  

- 3 w x M A 1  

ii) ~ ? - * % d & m m J r t m ~ - 3 8 d ~ m J i i t ~ ~  
* m * h & m F R ~ J r t + ~ 3 ~ f * p l  



- 
- 1  6 2  v s f s t r r l . r ~ c ~ ~ ~ r n  

- - - - -  

3) M!J-??T*wT~ ( i  vsfmvrd~&&m 
hW3m1Tf,9r;m 
JmfiTa;rr*Tmrwfr$ 
gmm~m*#*ml 

a) ~ r r u f t r n m #  ( ) i i )  hpwkrm 
d m  w4fnet*~rnd 

mTaf6T&q*M 
*WEIT1 

T) m ~ f h ~ 8 r n m  ( ) i i i )  m d d v *  
**m **+4Tw* 

a ; r ~ ~ a m h ~ l  



i i )  s r f ~ ~ ~ d t f M : 3 l f ~ ~ ~ & ~ & ~ ~ ~  
~ r v l ~ a n ~  3ifi 3 "iff TATFRJT b# 8 I e 9 ~  3 d 
d @ & ~ m s m ~ 8 3 i f i 3 i h $ . ; f . * 8 5 5 d k ~ h d 3 l f W  
fkmX*&$fjn;twf*M&#rn3***81 
3lfer;r;*&m*m*mmm~**l FmT 
~ m ; 8 b m m * & w & 8 ~ m ~ ~ ~  
m v t i ? k ; ? T m s i m % d r $ ~  & m 3 l f m ~ & f M t &  
m 3 f . T r 3 * ~ s 3 i f i ~ h 3 i t T m ~ ~ ~ w  
mm&T$~ m d i f f ~ 3 w ? 3 i h m m m W i ? t ~ s Y r n m &  
*ycfm?t&~M*&&m&m-m*m**, 
STThN,*Fmry*Sl 3lfmm*m3if-m3~;gmas~Q 
* m & T 8 m 3 i h o r p ~ m 8 m ~ ~ + & m *  
q m T 3 r n w r 8 ~ 6 3 & w ? & a j r r w ~ m ~ 8 1  





i) ~ : ~ ~ ~ ~ & t f t r T T i i $ F ! I + d ~ ~ @ * ~ ~ & 3 1 h y ?  
Pm;i twM~mrT$! l  

i i )  ~ s m : ~ d i ~ i f f n m j r a h d % - 6 t i f t p n , ~ J l h ~ r n d r ~  
W m m ,  m,mahar*+mwf ;mfn l -1  

i i i ) J m f i r a ; r r : W 3 1 h f l + ~ m a m - - M a d & @ m + @  
m w * m 1  

iv) h @ : ~ & ~ v i f ~ i ; m & d & y l M & m ~ ~ W ~ W T  
* b ~ , ~ ~ , ~ , f S T ~ , ~ ~ l  

v) ~ ~ ~ ~ ~ h : r n - * , ~ , m * & ~ m * w l  





2) .-* r n * v m m 8 ?  
(i)  ma : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i i)  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. ' . . . . . . . . . .  2. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i i i)  m-w n * : .':. 



m-JT "v" !'a11 C 

tmm 
1) i) rn & im (m), b, *-~-TIw&w, TWT 

(microbial), ~~ (symbiotic) I 
ii) mi?m~&,yFkrer;r~ 

2) i) W & V T ~ ~ W H W T ~ ~ T ~ & V T ~ + F T * ~ I T ~ ~ ~ ~ *  
w ? i w i h * h m ~ m * m & ~ m d  
3 l w i t f m ~ m ; * ~ * l  

ii) T) iii) 
a) i) 
~ c r )  ii) 

3) i) M ~ ~ , T W R ~ - ~ ~ , Z R T I T I  
ii)  TI^% WF~RTRF, m, #- WITT I 

4) * ~ ~ ~ ~ * ~ ~ * s c M s j ~ ~ ~  
mm;ff*** M,Mrn**m%rn* I 
~ m i t ~ * k m r b m m ; f f d ~ m ~ , m ~ ~ 3 h i ~ ~  
**m*1 







m ; r a 4 + m b J r f ~ m * & @ m ~  

F F l m ~ * ~ ? l ~ & ~ ~ ~ t l  m:**Rbry-#w~VvlTFR 
(slash and burn method) b 6 I str !IT47 M $ if W * 
m 5 ~ a ~ ~ ~ m m t 1  s t r h $ t M ~ i f - = d d h d  
washfkrjrmt*m;*9rf*rR;R4*1 strsrr3$t** 
m ~ ~ 8 J r f ~ M b d b 2 - 3 i f i f t ~ & T F T Q & d k  
*-=dii:m2-3if&m~j:aaa&ts~g1 R 
m * M * d & d * m m & * * -  
s r m r n n t d W * & & ~ *  h e 1  r m c r * m b ~ r r m , m ,  
~ , m , ~ , h r m r , * J i h m t i h m & ~ r f ~ ~ *  
& t l ~ * * * h & m m ; m - m w d  





















i) ~ & d i f r d % r m + t i t i m ~ * m m * ~ a m q  
**?AErnraitif 

i i ) m e ~ m & ~ e  
i i i ) ~ T & W m * ~ $ m ~ # ~ @ f  
i v ) ~ i f F W l * ~ * ~ i f ~ @  

- .. v) w * m C 3 h T q m m m  
vi) rffKq dk m y '  TI WIVIVT 



ii) ~ : ~ ~ @ E * , " T ~ ~ ; " ~ S " " W T V I F ~ % " ~  
= m k d " ' d ; d & B l  r n i m i i d m -  
& m + m d ; m M * e m m w 8 1 & m h  Pm 7.3 : m *-* Wd%(agro-pastoral system) d; @& a % d'k * ( ~ a  * *) 
m 1 i - & m ~ - ~ P f f n m c i t d ; ~ ; m m a * w 8 1 f m *  
*mm*.am9(ild;mtmh~i!fjritw 
& ' W 3 ~ - ; i m r 8 ~ d f ; w r * 3 ; m ; r ~ ~ ~ - ~ h ~ 8 1  dt$& 
700m3nmsl8M*hmTif . *&107+%1 wr$rnWd; 
&rf t&m-d;m ~ r m r e m a r ; r h h = m ~ 8  
b t d - ~ f l l i r * * m * * * t ~ e ~  
w m . & f m 3 m & ~ m , @ ? i : m * * m *  
w * * & & d i f r n w * * h 8 , r n  
i ? m w W T d t $ & ~ - * m ~ t f  8 1  





ibm 
1) i) 

ii) k * 
iii) $+, Ff .- 
iv) ~~TRYM 

r 2) i) 
ii) m, 
iii) kWTf 
iv) C F I W I ~ I ~ K  (M) 

4) i) j ; m ~ ~ ~ % r R ~ i h ~ ~ ~ ~ 6 1  
ii) aj) e a) e T) 









is- 





iii) & & i f t a ~ ~ : @ f  I ~ * * R - * R ~ * F F i T ~ & ,  
-Tq ............... MqTr, -*& *..-.' ........ qq3mfw 

3 v - ~ & ~ ~ w m ~ a m * ~ ~ + m r l  



~ * 3 m - ~ ' ~ 1 1 h * M * . m , * & d m * *  
~ , ~ d ~ , $ t s f * ~ ~ h r ~ ~ ~ w ~ m ~ w m  
*m?dmm**1*MeTat*rnm3im@r*d 
m-YWWT W WET TmB 8 1 W FdTT dVFPl (National Remote 
sensing ~ ~ e n c ; )  m Jmm 34jft m b  df d 8 b VK7 3 
1 9 5 1 - 7 2 d ; ~ 7 1 . 4 n f i r ~ m & 3 d W ~ m ; m r * ~ d * ~ ; r @ r ~ W  
(dk7 8 .1 )  I 





m ~ ~ w i t 3 ~ w v i ? r n d % + t ~ m 3 ~ 8 1  mf%$ 
WFFT * BT;Cf Tfl ?7T d%$i 7FT f%CiFW (leaching) jrmr $ I 
T!mmr*R-**~*m*mm#~8 ,*~  
W R F T  * m =WGl (susceptible) 8, N,P,K,C,H,O 3TfC * &V4Td 
m M * ~ * * ~ m 3 m m r n $ , ~ ~ -  
(macronutrients) 8, * b Zn, Mo, Cu 3TfC k i $ T  
WWFFdT TW m 3 && 8, 3- (micronutrients) & 8 I 



ii) M m M b  Zn, Mo, Cu m m  ~ h " " " '  
........... * M 6 , y y ~ h 5 r n d 1  



F i T m * ~ F m s i f & & m ~ & ~ i l T T m 3 m Q l  
m K r F 9 - K r F 9 w ~ * h e ~ q ~ ~ i l * ~ ~ * ~  
Q I  rn-h3iib@ykit& mfwlJdCvl*mmya&~M 
* 3 ~ 9 ~ * w m ~ , ~ m w ~ * ~ m w ~  
(contamination) 8311 8 1 





m & m i m j l 3 i t m m * r n ; A - * m 8 l  Jjfrn* 
& WAlfUT 3tm * $k d& (predators) $k $lZ & 

TVM (parasites) W T F ~  .W, QIT &T 8 VT ~ - 4 k T 3  q* d 
j n m s i w * K F C ; i f t W * e * m ~ ; r f t m * l  dhm 
if 1960 8k 1961 * ~ ~ * ~ f d d i f & Z F l ' T % ~ ~ $  
? & ~ m w & v b - m & * w h ~ l  *m 
f a a - m T w * m l s ~ * m * ~ w m m *  .s m 
~ 3 h i m ~ , h ~ ~ F J i T h ~ & ~ ~ & ' ~ ; S ; l ~ v ~  
W T G P S ~ ~ T ~ & ~ ~ ~ ~ F T F ? ~ & & ~ ~ ~ ~ O ~ ~  
TmrI VJ53mm*%V$hT;f 1 9 6 7 * ~ ~ ~ & * -  
W$?IFh (oichards) & W d  & rmfrlil d ff 3 hil;R im alh W@Y & 
-srP b awnmfr VPTWT~ (pollinators) 8 dY T& I m d 7 ~ ; r  
$ m $ ~ ~ ~ R r n ~ ~ h W v r n ~ ~  4kMhv~$e 
* t d 2 1 * * 1  . 

. h $ ~ ~ & m - w ~ , ; m t m ~ i i ~ m m j m r , m - q  
@ (beetle) 3 h (mutant strain) kFfkT3 Jit b 8 3 
f m m * q d d * 5 * r l l r ' q T d t & a r n m & * ~  



Ta,~***md%,*-qfrfsi:**md 
3 * ~ w ; r 8 m m ~ ; r d & ~ ~ * * m * * 3 &  
m ~ q * - ~ * ~ ~ m + ~ l i f t ~ ~ & f f 8 m * ~ ; t 1  m 

~ t i i t ~ ~ r n t ~ ~ h m k c n f % ~ k d ~  
d 8 1  ~ & $ k i t & * m % * - * d ( n o n -  

biodegradable) TFllW & W4T * 8 I I sh~( t rophic  level) 
n k 9 n ~ w w ~ e T & i f w j m r m n r n 8 1  wvfmm 
TT TT WTef;r (biological magnification) WWR& 8 I 3Tf 
m + * * m W d  l l * @ t l  

-$kWlTC*-& 1 2 8 4 W $ ~ i f 6 0 ~ ~ d h T & i f ~  
WVI M , ~ , ~ * ~ i f ~ ~ * i f + W $ *  
~ ( ~ ) ~ w ~ ~ m m m - a . a . a .  toif* 
175 sTm !d?f 3Tf W (ppm) Jhi idf.w.*. W 7-87 sTm ppm & 
f%fkh**.*.a. W F m  0.85 Jhi 1.28 ppm&*T$Tidf.q.*. TT 
0.56 &0.87 p p r n & ~ $ T l  w ~ T T ~ ~ ~ W R T ~ & ~  
~ * m ~ * ~ ~ ~ 8 & w ~ q f t F ; I ~ & ~  
+.+.a. wf+m3dmrif3Wmrdt81 ;m3mf?~qif&t~f?qrc~ 
&h6.* .8 .&tr r f iamh2&8 I 

wmm&3t*ifq;Zait*XtffmmtdA1 gva 
(indigestion) & *-m (nervous disorder) if * * ?F5 * 
T$**@T**&&$l wTflT9;if+mhwm*fid 
40,000if 2 0 W ! T F i h T F f & ~ i f 7 4 ' 7 % d 8 1  O r n a * h m  
f%lTRIl&m 1 9 5 3 $ m * m m  102=4f%Tf$~klfe~m 
(ethyl parathion) if 9T +rp I W h ? l T  d 1953 3 i?f Fll? *?l 
*TDT*f.?;rmrWlQTl 5d7* 1967-68 
i f a i l  ? T @ R i * d i f ~ m T & ? l *  1 9 7 7 i f * J h r q i f * & h d  
n~&Mfs? i f f l  









d e m ; d * ~ ~ ~ ~ ~ * & Q , r n r n  
s r ~ 7 m $ ~ R s h r ~ ~ ~ ~ m b f + & r n T A m i b 3 m  
a;r T& b 3 WR Ti; infiltration) * m 2dt b 3hi & 
3lTwF(ai:+)**=h 6 I -s-&*d+i;-3him 
(nirft) m ( m n o f f ) * m @ v d b t  Iw*(:il*dtmh 
~ + , ~ W W F T ~ ~ J ~ T ~ ~ ~ ~ ~ ~ I  d%vrwrm 
**shim* 6 ~ 7 m W 7 ( s i l t  l o a d ) a g W * l  W!ZFR, 
w m I e r * ~ ~ m * s m ~ $ W * l  97:m 
w*sinaId%TFf3hih*J;rm~M*mmb~~m 
7-fdmg1 m & a i t * y G T w m 3 h i ~ - d r n * d 1 2 *  
-*I 

~ ~ $ , ~ w f f i d 2 0 0 f S . ~ . ~ i a b 3 1 1 T d & J m f 4  lo  
it I I 9ft;t w ift 8 *.h i); d (formations) h dd% 



@ d $k iF&8 TV$orA (xero hytic) *Eh Gl3J TRd% WTVT a 
$ rn**Ti:*3mwm zk 3 a d  1 2 3 h 3 i t 1  

w - & d . ; f r n ~ 4 - ~ k w m ~ + = n t ; f ~ 1  aA~wtmw3ifT 
mmwStrn;T*(m) l  ~ w ~ ~ F T ? = ~ w J ; ~ I  

ii) ~ r n m ~ + m ~ m f m ~ * ~ ~ m m  &-d+* ............................... w e l T w  *-, ,.@-& 3h(**+h ............................... 
d y ; ~ a $ * ~ a ; r i t m +  .. . . . . . . . . . . . . . . . . . . . . . . . . . .  m *...-. 
......................... T ~ ? F I ~ ~ * I  & m y  hrn* .............................. -.a3rnrr;Ritm, 
6 8 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vi) -6 + wq -.& *-* * ** *el * .............................. *m 
vrm-*am.*T;fte1 
(w, m, Fmm it, &, *. = b T ,  riimm, M, wit@, 
w , ~ m ~ , ~ , ~ d , m , ~ - a m , ~ w ~  
m , m m a * : m T * a * )  





*urn 2 
i)  Wer 
i i )  *-w W 



iii) $h 
iv) @ 7 d T h 1 ~ T 8  
v) * 
i t t r m 3  

I i) FT, M, 
I 

ii) TJR 
iii) h-, '- 

L 

f t r m 4  

i i) T;TW $IT, Mw, HRJ W@ 
ii) 

! iii) 'M W $q, W, 
iv) *,-, 
v) m, m, m 
vi) 4 t h  +t dl w-, mm, 

1 iterm 5 
i) W, S~T ,  * 
ii) W%IT, TFM (w), *, *$, @h 
iii) m, d - a m ,  W FT %f% 

, i v ) @ d , w ~ d * R f ; T , ~ ~ & ~  

v) FITmlm5, m 
vi) &H m TT&TT, 

























........................................................................................ I . . . . .  
. . 









I i) sih;r*b 
ii) w * 

1 iii) . ~ m - d f t * b , 3 + t @ * ~ 4 T ~ ~ * h ~ v q ~  
iv) rn * h I ) m q ~ * ~ v q j i h i . r = m m r * m m m v m m ~ * ~  
3hi&**mmmmTrnrvl -,*bwfmw* 

I ~ * , * , ~ , * m * ~ * * m w q - ~ v , *  
I **M*-H*~~rn*b*v,m, %, 

~ r n , f l ~ s h s a * w * ~ , p v , ~ m 4 T * ~ ; ; ~ , s h s a J t h p v  
nmW3*~m~*,m***~Jhi*m* 
~ m m * r 3 a m m ~ ~ m * r 3 ~ a h M ~ m * ~ ~ t ~ ~ 3  
m m ~ m m I  







i )  Toft T W  btT& 6,000 * Wfw 8 I 
i i )  ~ T r f t T Y n ~ @ * f W i W T T & i f ~ * ~ m 7 5 ~ ~  

m&*1 
i i i ) f $ T r f t T Y n ~ ~ V i ? T  l , 0 0 0 d % T f ! & T f ~ 8 1  
i v ) ~ l s f f ~ , ; m ~ ~ , ~ d k W f ~ ~ d ~ ~  



I I w d r e  
AHS : @Jrn;r#tft- 
PAS : V F C * ~  * : maw5d?rk-rmrftw$t 
(Cusecs) : m7i-d W4-a 8 w Pmt 

I HAG : f g ~ ~ m m & * t i m  
hp : v m - m  
sy. Yr. 
Mham : W W ? i T ~ ~ ~  

I 

I Mt : WmWZ;T 

1 Mm : w m m k  
Mw : 

I PPm : m5d?rmw 
Sq km : ~~ 



~ , ~ : ' R F f 3 T d & ~ ~ & h l 7 ~ 3 h i 7 F F 5 T ~ + 5 V 1  

v ; r d : m m & p d m & ~ * d d * M 3 h i d  
* T R f t 8 ( * q , m ) 1  
c o , ~ m . : ~ ~ - ~ m ~ i f ~ ~ ~ ~ f t ( ~ )  
d m h ; i m r ~ d ~ v @ r d ; f m 3 m r ; a s r r ( a )  c o , m  
3 h i d - w = r f * ~ q - 3 i t m m ( W % ~ ) , ~ m i t m ~  
T i m - 8 1  
w'fh . = m m : m f w w p i f m d m * 8 , * m ' i ~ ~ :  
*[I F=a-T d 2) 

~ r n ~ m w m : d w r w i - m r n / M ~ ; ~ m ~  
h ~ r a f h a r d : ~ & ~ ~ ~ ~ m e ~ m & d 6  
+m+hJrn;R+mtm;iiR~ 

~ar%t~-rnprrFrrrmdfswm:m+(~)d~~MJh( 
*i~;~&*rn*Mk+5Vl 

* ~ ~ * : M m p ~ S i t i i d t * ~ ~ * ~ * ~ P T I 3 h i  
~ 4 a ~ r r r n F F & i H h - v i f r T f w i - i t ~ f ; y s f i m v 1  wa% 
f 3 G r ~ m m d ~ J i t m h ~ ? ~ 8 1  
* ~ : ~ T f m m M ~ ~ + w * & & 8 1  

~ : ~ m ~ 9 , * ~ ; 3 f ~ ~ ~ 8 ~ & ~ m * ~ ,  
~ ~ F T * ~ ~ ~ + + e i t + ~ * l  
m * : * ~ + ~ * m ~ & 3 h i ~ e T ; i f m . m 1  
m M : ~ & r n & + ~ * m 3 h i m m m *  
*I 

d h : 3 ~ h J i t ? ; m r n m + r n * r n d h  
~ m h T h ~ l = d ~ h ~ ~ 8 l  
& : m - b d w  QW ;f M (geometrical 
progression) 3 & ;A $% I 

= m w p : q ~ $ T Z C t * ~ * ~ m * e d ~ ~ 8 m  
8 I 
--:mrnm*$tif-if*d+7Frn*&R1m~rn&w 
~ , d d ~ ~ * + b ~ * l  
. Fh f t -m (poaching) : f?= 5 b d 4 d WJT d7 rn 
* - * Z % i t ~ ~ e ~ z l f m f ? m m l  

b;t (congestion of ~ o o t s )  : $9 + @ 'iTT?t TG 4 & * 
. ? = m + ~ W T f f m & ~ r n 8 1  m*eifdder~;rn*h 
~i; i t&m&m+m~&81d&a*wm81 
-:- + M m  ~ 3 i t  r n ~ r n ( W J T d 7 r n  m 
m?im) I 
wmmib:pqFi ldsd*rn~MFinR~m*~ 
; r f t r n s h * m m r 8 1  

m W z : M d s + m  

mW7 ( ~ ~ u i f e r )  : 7 w  ~f (FMT WW) a TTT h& rn 
- ( ~ m ) ~ ~ , * ~ + 7 F r n y i m ~ ~ ~ ~ ~ * h i f i F r n j t l  

m 8 1  
m-*rg~.:Memrrn;rft?;mwiWnfvry-h~ 





WlT f i  7omrrfirhUW ( Buffering Capacity of soil) : fT@T $ 
~ p ~ ( & m & b r ) i f & ? ~ T k ? a % ~ ~ ~ ~ ~  



m ~ : ~ ~ ~ m ~ p ~ 3 n f t F m m ~ r n  
#FTlhT (sustainable) Wll7 V7 W d  7T FFTFlT 8 I 

hifs aff9 m. (endemic species) : * Elf?$ 3 a FklR 3 
~ T & T ~ w ~ * A I  

:'M h d; p h (surface configurations) m & * I 

winds) WTiT & me d; 









e 1 ~ ~ , y - * * ~ + i w ~ M 8 , ~ m ~ r n t ~  ;y 4 ? t f i t M , ~ t @ * m & M n ~ , i r m ~ m i l $ a m k  
~ - s m m t m ~ w ~ ; f * ~ * l ~ * m m m m a e n *  

:r df@T & f$ga-Fp (lightning) % '- 4 Ji'@W Td % I 

i )  *v 
ii) XI- v 
iii) v 

r n  r r n  I I c n  





~ - m - 6 ; 1 m T V T & m ~ T T d m ~ 4 * e m * ~  
(NO) a d *  I m T$@ 3 4  3, FIk  ?% jf &el (asphyxia) 3 4 7  2 I 
& . m * m , e & & m e l e $ I * d * , m *  
sr;;mms ( ~ 0 , ) d * 1 ~ q ~ 4 ~ t i + ~ ~ ~ m 4 ~ 3 ~ 2 1  
;t-i*jf-find**m;m,*,*m;r&m$m*l 

- W * $ ~ * & Q * * & $ I ~ * * T ~ $ Y ~ ~  
2 A ~ J F @  *k (carcinogenic) # 2, s~eh hf[W3#$1 4 $E 

3 m n ; r a e ~ 1 * 4 d & k . ~ s ~ - ~ & & ~ f ; l C i a % ~ d & h ~ l m  
~ & w - $ m w 4 d k d m m # b 1  

10.4.6 T f h l  
h m n w F f i * & . n l s . l l W 3 $ 4 ~ 3 * m f l m  
*2q@mh (~~~)m&*rftn&m~s4d&t;msrW 
3 -4 (anti-knock agent) & Fs 3 fs;sr rn f I sfi %$?i 4 & V n f 
* & ~ m & m m 4 * ~ m % & g w d ~ w F ; r l d * d ~  
m $ m f m & $ m f 1 3 m : ~ * e V 4 ~ m h r r f a *  
0 . 3 & 0 . 6 m & * ~ m ~ ~ ~ m % l ~ ? ~ ~ ~ m *  

qf iT~~treit&~s3mi;i i :-6;1ftsrf&~;rm~n~&m 
m u ; & m c i t m F ; [ m ~ m ~ f l I * m ~ ~ ~ f d ; o m a ~ p s J r o i t ~  
~ ~ f i T r n m * ~ l  

~ ~ W ~ l i l ~ ~ m ~ ~ b ~ ~ ~ , m ; & ~ r n ~ m ~ m  
f I w & -3 f&W? +dl (cumulative poisoning) h w 4 b I 



~ ; i ~ ~ , 4 1 ~ ~ , ~ - & ! ~ m 3 i t i m  (m) d $ d m w r l %  
w i f - . n ; r r m * l q * ~ * & & m ~ * m & m w u ~  
* i ~ h * R * m & *  ~ ~ m ~ m a r e f ~ ~ ~ w s m ~ m l w r m x l  
Sl;mrMa~*m*m~*fy;l*w3fsi4Tmf lh lympy*  (W> 
fBT;r;n (;~erosoIh) ) 3i ~s 3 sit d d. 2 I 

* m ~ s i t m ~ p ~ f S i - ; i h * f f f i t z * * ~ * * i r * ~ *  
~ m * * i r s i t ~ a m s m s r ~ m m m m ~ f l * ~ %  
~sit*fffitE*$,~m337fmir~m~hS*~*lm 
% & ~ ~ m a $ f g ; * s d m , - i t ~ & ~ m h $ m b ~ ~ *  
m~smmmimal~:m*&*mrn*$*f!Mm 
(smokers cough) & 9 s  (bronchitis) * M f I W I%&RI f fSi g W  

~rrgd*3*-;ihwR;r32oiryfm~+&bd@Mdm*&i5~; 
fffitz;l*d+*g--@Mf1 



& q v ~ w ~ ! m a r n ~  ~ ~ * " & m " ~ ~ ~ ~ ~ ( d e c i b l e s ,  ( d ~ ) )  

4fam ?in nain b I f h  r? m-m, ' ' e m  TTI m m  (pNdB-perceived 
noise level decibels) 3 M T h F i  WJ fn 3 45 dB Jih m 3 35 d~ * hs 
i r q ~ m r m ~ ~ ~ ~ ~ m ~ ~  m 1 0 . 2 a m - ~ d e 3 a c 3 9 * 1  

srjnit481 







~ t m - ~ * ~ ~ - d u r ~ ~ , ~ d & a ~ ~ , ~ P a  
t * * M d 8 1 t y - y 3 * * d m * d * h H % r n  "* FXRl rn  r re en house effect)" h 8 1 $dl w * & m p d  % WWM 

* & ~ ~ d i f l " * F X R l r n " % ? b T i t * ~ ~ 1 0 . 6 * ~ * ~ 1  









&m3$,ga.sftwM4a~~~FrndnaiftO&~mM1 
~ + ~ % 1 ~ ~ & i i c m ~ W ~ 9 a d ~ m ~ ~ ~  
* 3 i m a * ~ * % l ~ & m & , ~ & d - m j n * b & *  
~ & f l % 1 ~ d ~ ~ W f j 3 ~ ~ ~  I ~ ~ ~ ' E F J T ~ & ~ " W ~ F T ~ % "  (Marble . 
Parthenon) W % I p& 3 3 % F F R  WWSKS 7TW&6 m 9 d 
firm ( ~ ~ ~ s u m ) @ $ ~ ~ ~ % ~ @ m m @ d k d d m ~ 3 n z f t l  
~ ~ ~ 2 4 d $ k h % f % R X T l h  (Frieze p a n n e l s ) * w & ~  W 2 m  
fjmr * 3 4 ;m7 <a en 1 1 3  (Westminster Abbey) & 
d ~ ~ ~ ~ ~ ~ ~ ~ f t h % ~ ~ ~ r n ~ ~  







I i i i )  ?~%6l@k~iv& ( P A N ) & T ~ - M ~ T * M ~  - 
q) * m i t * m  
a )  m*miim 
T )  3+ik&;f 

9) 3 7 & * d i i & m f ~ l e l r n ~ n m  

iv) - 3 h * i t R M ? r f Q ~ ~ $ m ~ 1 ~ 8 -  
$1 
a )  mtm 
T )  *$m%l 

s> ?m3%37 . 

I ~ d w s l i t ~ m ~ s f ~ M m ~ - B n i ~ m b ~ ~ ~  
-;t*-@%Wjm-&CLitgll~ir 8 1 ~ ~ ~ d ~ ~ ~  
m * & m m * i t . ~ i t - v m * * d * ~ d q m ~ j r r  

T-%! q * f$; (radioactive waste) W @&I w$m f?ar;r 
H m.w, 1 

g ~ - ~ m ~ % q m $ m 9 ~ M m b , s r W q m b 1 q  
g?~*~t~f~~4f l~1~31*mmmi?l jm?+i141~.  

m , ~ q & a s ~ a s r ~ & ~ b ~  , 



ii) F T ~ ~ F & T B ~ , ? ~ - V ~ T W ~ ~ I  ' 



1) i )  ~8 i i )  TI$ 

2)  '8kk 10.3.3 $d I 

3 i) Mqm 
i i )  6 G~~~TFRTIFS 
i i i )  35 

i\ ) 45. 35, 80 

4) i) i i )  a iii) El iv) 3 





m g ~ l n l % d ~ 9 [ d d 3 $ t t d 3 m m f l m f - r ~ ~ p *  
(Point sources) hd w W * W T &f~ f * - W 

m v r W 4 M q $ f i l q ~ M m W m ; [ ~ m ; f * m f 1  
r r f f n W h * w a 3 , * - M d m m h 3 m f  l*d$ 
d ~ r ~ h y r i d i ) 3 ~ ~ & 3 M a i ) 1 I % & m d , d , f ? s f v r  
&, $GFRF 4 @ $ 3 & - 5 ~  CFT $ TR (silt) a % 3 ~4 

1 M m ~ m d & M m j f ~ ~ % ~ @ ~ d i t c F ; m s m m * f &  

~ & % d m m = w m m 4 w w m & = i l f 1  



i i )  vm$m wvf 
iii) h %dfG 3nsq 

- .. 

e m  (%.q.qi. Biological Oxygcn Demand) ) d% 3.q.6 m f;r & 
+ ~ G f i * ' m * m & ~ 3 Z f ~ ~ ~ . j n . q i . s n m - ~ *  

























~ ~ w s e f i ? ~ ~ e f 9 ~ r n ~ t i w w ; r ~ ~ m ~ ~ , ~ ~ r  
*m*sifiij&w$mi?9[k&~&msrdd&me7 
* - ~ & m e m o ~ ~ 3 * d ~ f l ; r r * l  
~ F I W  ( m m 9 ~  sewage) %WEFT, ~ & % + ~ s F T F I , @ ~  &  EM 
p , @ m v & ~ w * f  1-4&Mf-rsadtirn3*$9[k 
+ & & m M 5 y $ * 8 1  
M (m, -,'- m), .* (polymer), & 
& d d ~ ~ * ~ W * 4 * p $ l  

* * * * h h * , * ~ & - * * * i f M M &  
m ~ b ~ d - & ' i t p R v ~ P X f t l ~ ~ t l m $ ~ ~ & ~ ~  

ii) ~ ~ ~ ~ % 3 9 a ~ % d h + d k & h 1 ~ 3 . d t ; r ; % ?  



3) m ~ m & * @ m 4 m :  
BHC, DDT, PCB, 2, 4-D, 2, 4, 5-T - 

4) r i E f ( ~ ) m i t % ~ m m m f 4 ( ~ ) m m m ~ Q 1  

de~rrm 1 

1) 8 )  i)Wl ii) Wl 
W) i ) W  ii) 3Tff?l 

i i i )  Wl 
iii) 3Tff?l 

iv) Wl 
iv) FW7 

2)  8 )  i )  x i i )  V' 
w )  i )  x i i )  t i i i )  x 

'-I) q, hd, m=, 
s )  h W g n ~ j m 4 * , & * ~ 4 ~ r n w 2 1 * *  

s r f i m * m q d i t m - * m m d * l I -  
@ $ * 4 d m d 2 & m , a M 4 @ & & m &  
T.FI?%*;I;liitl 

g) i )  ~ k m a ~ * 3 1 ~ t 3 * d 4 ~ w h 1  
i i )  m - m r n ~ % h @ ) d ~ ~ & ,  
i i i )  ~ S I V ~ ~ ~ ~ S ; ~ ; ~ * ~ T F T ~ ~ ' F K W ~ ~ F ~ ~ ~ W W ~ I  

4) 8 )  ~ F J  (Germ) ,  m m b ,  mw, % 
q) rn 
'-I> mm. rn sr Emll%el 

s, ~TFT*v[w*M~ 
3) *m rn 

m .  a) 
5 )  i )  "8" 5 ~ ~ 4  "w" 

. 8  g 

G '-I 

'-I 8 



i i)  w-, f%TjirTifj 

iii) m, 4 4.m.q. & m: %! &?$f% 3 I 

6) *I -, *, d m, m, y.pTm m, hrm3 

7) 3) aTm 

a) W7-i 

.r> - 

3 )  - &fQ&h$Z BHC 
- ~ - T F ~ W ~ D T  
- 2 ,  4, - (2, 4-D) 
- 2, 4, 5, -mW Q$E% $QS 2, 3,  5-T 

5 )  ~m+i~~f;rm-fTmr;7-~im~*m3~**919~!~.Q;t 
d T& 4 %$$w m $ I w -fTmr;7 3 : TTif (seepage pits) %TJ 

% T k , & h & p * a w * ~ l  





qi;r3mn;;rmqf&~sifaarmf8;srchCrlVrwm3wi~-~sif 
33 
( I )  9- WQTFI (Geological eros1on)aW (li)& 3TWl (accelerated erosion)4 
mfB;qT-rn$l 

2) *m 
M % h ,  * ~ m $ I . H m f m - m ~ 8 & * - d m  
(vegetation c o v e r ) ~ e l l ~ ~ % f i ~ ~ h m $  I %Mm?Tdf$* 

& m + q * M ~ t z ~ $ I N m M 2 1 ~ j ; l d z i * & s T r n n ~ * ~  
* & e m d $ 1 m q a e n P f T 9 w m y - 3 ~ m n 4 * * 2 1  

m m : m w ~ w b M y m f ; r h $ 1 m m s ; m 3 . . i v + @ ,  
~ + ; t ~ ~ e n * & m w $ I h ~ l d % f i , M w $ * * 2 , % m  
~ ~ f ; t ~ ~  (rain drop)*$ I y-E76ffr&dd@$I37~&~ 
m ~ m s * m 3 * m & m ~ q * & $ l y 4 ~ ~ m ~ f m * m  
t a p n y - ~ ~ ~ d & w ~ t ; ~ ~ ~ q ~ d $ ~ ~ ~ l i m & f ; ~ ' ~ ~ '  
w m  "W" 37W3 (sheet erosion) k TI $I Xii 8 (h 12.2 3) 1 V d  & 
~ 3 + 3 7 * a q ~ w ~ s n * d m h * , & d m w  

$ i ~ ~ - . F h m m Q ~ d m + ~ m ~ ~ ~ ~ q G t ~ m f t a  (rills) 
m*d$,km@B ( h 1 2 . 2 q )  3 k * d ~ ~ ~ ~ d  





12.2 qn'Jmrn 25 t; (3) pm JmrR (S) fia 3m7m (T I )  3.mlmiI wRz3 

argsrmn:~my3.rmn3;1M*~m$*m*d&aen& 
' ~ j i w m d & m * + $ ~ W ~ p @ t i a e n q , ~ a e n ~ & t r n ? S I  
~¶M* l *&~&f ;~+ ;mm~$ae lT~? ; r i rq3+& * I 5$ &-%8! (short b o u n c e s ) Z X l ~ r ; l ? ; l T 3 i  (siltation)- 8 I &-& 
W ' a ; f ; m & m $ & @ ~ 3 ~ & 8 1 y % @ a d m f i  
(suspension movement) d 8 I % k & fi p qd & 
'91 $13 ;?TP d *, p Tlgnf (surface creep) 3 Pfi* & 8 I 



-in (forest conversion) m  ;r m % m a 4 .,h f I d s  
% & & ~ * ~ , ~ % d m f i o f i $ & q & d m f ; l ~ g W m  
f l ~ ~ ~ ~ $ f $ ; r l i i i i ~ ~ ~ a * q l j l * ~ 9 0 % , ~ ~  
8 8 % ? i w k ,  ~ @ ~ j l 9 ~ % + ~ % ~ 3 ~ + ~ $ 1 f p l ; 1 ~ %  
~ m ~ ~ h ~ 1 . 5 r i h ~ ~ / i F F % g W ~ n e l 0 . 8 3 2 . 0 ~ ~ m a f ~  
* * f ~ . ~ m m * & m m f $ j + m ~ d f ; l w a w  
m f e n m * m m m * r n w l  



arnrlltw-ml Jib wfmm-11 - -  
* t l i t aT inm?rsan+~m~~ iao&rn$ f i *p~s i r t  
~ ~ ~ ~ ~ m $ m ~ l i f i i & ~ h ~ w ~ m % r n m ~ &  
- 3 i h 3 2 m m J i h - M r m ~ $ l I ~ d g i i ~ & m ~ m  
WT & & -@ (subhumid tropics) & X T$ b, hd k -, 
~ ~ a ~ ~ 4 = G 1 ~ = m m ~ 3 ~ 8 1  

(Microclimate) 

a r s s r r s r s 3 ~  
* J n a r ~ ~ 3 ~ ~  
q n y m T p 3 d W m v i f *  

d ?&TI (Energy balance) 

am % (fluctuation)'if 

~ 4 r n r n ; f W  
~ ~ , ~ a ~ ~ m r 3 4 ~  

@ diha (Soil Flora and Fauna) 

~ m q w ~ , m * ~ ~ 1 * C ; m 4 i f *  
~ % t ; p ; m ~  
*Rft&M-ammif;~l~n*-a~m 
aTq4mm3mi+l 



pm*atm$hm~fil;f+mfBqil~ftrnm3hi;llft+*h 
fBqilmrnrlgl~ht~~onpf~m~d~~llsd*m** 
i r ~ ~ ~ d p * * m + m * r n m o n m * * ~ i r  
~ * m o i t m * r n m m h 3 @ * m * m 3 l i t ~  
m ' $ ~  fie;rffia h $ 1 1970 % WFj7 3, V$ @ jndm (National Commission on 
Agriculture)? h oTi * W f$i91 M T  3fim i h % f B ;  WTW 175 -3l7 

s m h t * ~ m 5 3 % o r m m m t p . ~ m n m ~ * m  
i r m e l i t v l t . m d i f ~ m ~ d b 1 2 . 1 * m f $ ; s r m t 1  

m m W * + m - r n ~ s r : d f f B ; * m & * & m ~ m i t  
~ m o i t ~ w * d ~ - ~ ~ l ~ r n a w ~ ~ ~ d ~  
TJ! & (Ecologically Fragile Zone) df@?i f I Wh?! h & 3 rn 
B ' f s ; m ~ w i w ~ ~ f a w y x w m d v m h f ~  



12.4.1 

y m % m ~ q i n q 1 & $ 1 ~ m w ~ h p m ~ d w r % 1  
f $ r F i t ~ w ~ v 1 m f j ? r ~ 4 m d r n ~ ~ % ,  hrfQ@*mfBiit- 
$ & % ~ ~ m & % ~ p - @ * m m m : m w m % ~ f ' c g , r n h  
t m $ l m m m M 4 M * m * 4 @ * * ? h m t l ~ m d * , ~  
+ ~ ~ h 8 ~ ; ~ * m f m 5 0 - 6 0 % d 3 ~ ~ # 1 ~ * - 4  
~ a F m F * * ~ w ? h m b m ~ d m 3 1 a * & & ~ m  
*.h ;r 78% I WRlFl (sedimentation) m @ % I 









* * J m m ~ m ~ * m ~ s m n ; r d m ; ~ ; m * l w ~ t s ; m  
fg;glm;t~mfleT;~&&2d~&~&im~25wti'l*~ 
d k $-M 34 I 7 4 ~d & (Vitex), (Lantana), 
(Ipornea) aen @ WFTf86 $=I f$Rk 3 ;f $ d 8 I I $F6 (Sediment 
detection reservior) WJ 4 h Ff4W 4 3 m d 2 I I TPl* (Catchment 
b a s i n ) ~ ~ ~ ~ ~ m ~ d ~ d 3 m & 2 1 ~ . ~ t d 2 f l ~ g f i - m  
4*-eiftg;c:mm&21 





ii) a ~ @ % t ; ~  
d r r & y m d 4 - M 3  
d I I I * ~ W ~ ~ %  
d r v m * , g . , m - %  
d v * & r n w  
dv~rrdm*rnm* 
dv11rrdm%rn*rn 
d v111rrdm%rnmrn 





13.2.1 ' ~ m l '  m ikklwi 3mqh 
d T 3 ?'Id b & W W i  (hazardous) & (toxic) 4 T F F i  374 3 $ -&4lFl37 
M m b ~ a & + % 1 * h q n o f m * ( ~ ) p 8 * f ; m m j r ; i s ;  
s;tm~rnoitmf1*~ef~q4~m*mm4* 
h$-sf;.mr?!,d*d* 1 & 3 % ~ 4 ~ * ~  (pathogenic) 

(mutagenic), (teratogenic) ql fhT%6l (carcinogenic) 3 
d81@M&+%~wrn81*~-6;rsefWw4;i; 
W ~ T ? ~ * * ~ 9 1 4 ~ ~ & & t ~ e T z l l ~ * * ~ m * * l  

3T?m*:*, ~ r n , ~ i l , ~ ~ u r B * l ~ r n  
"m"wmw*,M*'iitm81 









~ ~ ~ m - ~ m v * m ~ m a m i ! l ~ ~ & f ; &  
~ ; 9 3 ~ d m ~ $ ~ ~ $ 1  

2 )  m* 
m4, ~ M t c f ; n s r f ; r ~ ~ ~ * $ m m ~ 9 ; ~ m ~ $ m $ l ~ ~ ~ ~ s ~ s [  

a f t d ; l ~ & & * m ~ ~ m w b . m i t l  

~ m 4 ~ * , r m n s * w * a ? ~ m r m m * * $ l *  
d - d ; t m d m 3 ~ 8 1 ~ ~ * 8 , m ? j ~ m d ~ 3 m r m m  
xbcf; m?~ t I a n  & d zf am .rm 13.4.2 3 & 4 rn I 

3) m * a m m  
~ ~ 4 f i i m m * m ~ ~ 3 ~ & d ~ m ; m ~  
d?&findrnmm$smr$1 

~ e n * r n 3  ' m * * * i t $ 1 W * , ~ k M & q *  
*l~*P?*wei,ziir*weif4irmd&*@m?lrn 
~ w e i f 4 f i n & f $ ; s r a m ~ l ~ ~ d . Z f , ~ & d 3 * &  
* * * W d d * & + l  

& & f ;  (processing) & f; d& % - & 
m&*9 ;1 :m3~*dm; jq r i t r i t ag3 i rmmmml  

1 )  m w @ w h  
p ~ 3 d 4 ~ ~ - + m 1  (me~;r) k ~ a i r + m k & ~ - i $ +  
~ m a m $ l d 4 ~ w F 9 m ~ ~ e T ; r k t r @ ~ $ f c r s r ~  
m $ l $ & m 9 ; 1 : & * * l ~ ~ m , , m w * 3 m r ; r  
r n & * 1 ~ @ 4 ~ ~ 4 ~ ~ q ~ m & r n z f W d ~  
~ i r ~ k 3 m M m w 4 h w ~ e ~ k i r ~ $ & ~ 1 ~ m 3 &  
h & & + d $ ~ ~ + m d @ & & f ; 3 r n q m $ 1 @ r n ~  
. % m m q i t & h d * q r n d a ~ i ! l & - & M w * * k  
& m w & % , v r n ,  . y ; s W o ~ s l ~ w e i f m ~ ~ ~ m i d m + t  
m$1 

2 )  *wg;~:- 
9 ; 1 : m , ~ * m N ~ $ l v m 3 & 3 * m ~ ~ ~ ~ k f ; M  
&4m,rnk*mm$1m&m3fi iw$.**** 
d i t d $ 3 ¶ + ~ ~ 4 f i n ~ ~ i d & f ; ~ M d d $  I$Y:'% (recycling) 
* % l ~ & & , & ~ m d ~ * m ~ ~ 4 h ~ W & k *  
~ m ~ k 9 ~ f k a ~ m m $ 1 v ~ m m f & d r ~ m f + $ 1  , 

fkam (pickle liquor)*$38* ~ o ~ ~ ~ & & ~ ~ ? T ~ T I ~  
m M 3 b h k & ~ M a m $ ~ & m p . y ; q a ; f & @  
+ W w ~ s i t ~ k 9 ; 1 : w m 3 q r h r i t ~ i i & 3 : m ~ h m i t 1  

d ~ m  3 

* @ T y W ? i 3 * 3 m m ~ f i T f i & d * * :  

1 )  - - - & 1 d @ * 3 & 3 r n - & f ; ~ 4 % i @ W R s T m l . f d * :  
*) r n d m 4 . . . .  ...................... 

a) &j$+ ......................... 

,,) 4 ......................... 
s) Mq4 ......................... &3ii[3f& 

2 )  . m d s r s r r 2 ~ ; ~ i d & m i m * * ~ :  
*) " ... '.""............ . .  





























W ' h d % 6  TW (Glossary) 









& i ~ 4 ; m * M W 3 r n m * * $ i l ~ l d d m * 3 ~ m  
+ f F l F i t B ~ f % f ? m M 3 w x m 4 ~ q w a ; i ~ M d m $ m 3 m  
7 n ~ ~ Q 1 ~ ~ 4 ~ m m o i t ~ M & ~ ~ ~ d ~ ~  
a;;lr, *-, s f t i ~ a f ~ m - M 3 3 # ~ 9 a ~ 1 ; 1 8 - - R b ~ +  (preventive), 
f%%384 (therapeutic)?lsil* (rehabi1itative)w VFFJdT ?Jl.rSr?! I Sm: 33lWZ7m 

m & & m ~ ~ , ~ a e n ~ t & a e n ~ r n h i ! r w  





(Phenyl ketonuria) 
(Haemophilla) - 3 % e p l m ~ i f 1 g m k 4 d w h & $ 1 $ h  

d&iW (Mongolism) ~ - h * d ~ i J r i f ~ i f l 3 ~ 1 ~ i r ? l ~ ~ ~ ~ ~ f m ~ $ l  
h h @f& (Sickle 
anaemia) 

(Thalesernia) 

-cell ~ ~ ~ * f ; i h , * ~ , ~ , * a ; r r z r , ~ ~ M $ ~ * ~  

~ 4 r n * f ; h * s m ~ ~ l ~ * h * % m $ * 4 ~ s i f  
t m m m $ i 3 t 1 ~ ; 1 W m h , a ; r r z r ,  m ~ , # i h , ~ a e n m d % m ~  
M w ~ m 4 m ; r * $ 3 h ( * ~ * m m ~ $ l * ~ * , *  
* & * t ; h $ m * ~ * r f m i l m ~ s n : ~ m m m  
$ l M M d a ~ ; ; r * m m s m r n % t ~ ~ 4 ~ ~ ~  
*M*d%R~mmh*m#*m*m$** *  
q3fh** f%dl  

2) mgmm mm (Behavioural Effects) : m a, f@-h a, F@ h, +q 
~ w w ~ w * ~ ~ o i t r n f m d m * ~ * m ~ i f ~ g . j b g  
d & & ~ w T i ~ i f 1 - 4 W * % a - ~ , h M ~ ,  
m M , ~ ~ a e n ~ ~ r r f a ~ m s n f m $ & $ ~  

3) W h J f h  M (Environmental Effects) : 37R WbW * f;q d % id 3 W?l if I 
*floit&RfW~iP7Rdifl&!Tifs;fgsr 14.23f@3FIlTT$, *W3F?lT%bl VfTRki, 

*,-?IPTI-*~I 



ii) f h - r l o f ~ R t ~ ~ h ~ : h ~ s i f * $ t S * $ ~  

iv) ~ a ; r r s ; - - ~ ~ ~ ~ : 3 - 6 ~ ~ ~ ~ W ~ ~ 1 ~  
dT (down syndrome) d WFl k.% 4'Ff l fh  % % WtV $8 $ 1 

vii) ~ - ~ ~ ~ ~ ~ ~ ~ t ~ - ; S # l h , ~ W  
~ ~ a p n ~ m . i h h 7 f i i % % l  

viii) ~ ~ - ~ 4 ~ t ~ ~ ~ s m Z a . S r ~ ~ ~ 1 ~ s m ; t ~  
= l l 3 * * M t a m * ~ * m ~ 1  
ix) ~ d - ~ h ~ d t M i t r l f 8 m 1 ~ & $ b 3 ~ % ~  
~~gmdt**3mm1m.ih*.ih**tl 

xi) ~ ~ ~ ~ - ~ ~ * d * ~ h ~ - * f f t r i h ~ *  
~ ~ h b m b & ~ * ~ * m . i h m b & $ l  



1)mFilMm 2 ) * m  3 ) i 3 7 M m  4 > *  5 ) y d I  
6 )  m* 7) 46kRil 8) TlW 4 FKf (alcoholism) 







@31rio imdmM*d,dq*kf immdk/ iw&rn 
m, & % I k b, EI?& ~ m s  arg f % ~  (aerosol) & @ k M 31 

v r ~ o i m 3 * w * f 1 * ~ o i m 3 ~ * & * * m * 3 * &  
*a%, &ioftzmh*%1*3yq**m$tmmdkb 
*&*I 

i) WT, ii) m, iii) . iv) m d &, v) l%kfb~ l 

2)  * (Parasites) : 3 m: @ & % d ?T& 3 $3 w & % I  rn 3 h s;r 
~ k & 3 + $ m % d w & m ~ 1 1 $ ~ & R 1 h d ~ & 3 d  

*m&f lmkm,*@tmd$*lsar-***d 
3 T i a 3 J r f a & m 2 o o 1 o o ~ & M % d w k m ~ ~ i T ~ d f ~ ~ ~ 3 m ~  
& f l * * ~ ~ T l ; m m 3 ~ d % d * 3 ~ w * * * k f ; 3 ~ w * % l  

3) ( ~ a t u r a l ~ o x i n s )  : W ~ ~ S R J ~ ? W ~ V I % $ ~ & ~ T & ~ $ ~ %  I 
*Tl;md**dmm$Tm%,*dmd*it$kbwM 
f 1 ~ k f t ~ , k 1 4 ~ &  ( e r g o t ) q & M k ~ m , % & $ i f 4  
k d d ~ ~ ~ 1 ~ m ~ m d & ~ ~ 3 T r f ~ $ m % % ~ m % 9  
~ , m - m ~ ~ , m m & * d ~ 3 ~ l I m & ~ ~ ~ 3 ~ k  
mq*.~;rr;imr%?len%h$m% I W & W @ ~ ~  (aspergillusflavus)d 

%h (gangrene) : rn 34 3 WT ~ c d l ~ & ~ e w ~ ~ m a ? m ~ + - m + m  *mlrinrnrHqtJm 
M % rj;z (aflatoxin) & f I + 3 %G~EwI ia VRFFR~ km3 I%IT b d -il-a#C;nmm 
~ m ; I m m % l I h 3 ~ h k t m M @ d f l * 3 m  $ m g , %  
& d W$R#%R (mycotoxin) & % I &-& WIW mef, f; 3 m, & &i 

ga;&~mr;ra;$m~3+*+fdit&mem=*%1-& 
mMkM3 M i 3 k i ~ ~ ~  (argemone m a x i c a n a ) ; r m ; f ; ~ d W k & h d f  
h h  & (dropsy) 3 % I @9;m f%?E (W7, m) nit %MdhT (crotalaria) 

TWdRI%*W%@* 
kMt+3+fWBkn$$krwh% ~~&~m%+wrmn+!~$!~ (ascites) Sisrft4mM34TdMrm 
h * ~ % l & d m & ~ -  ( l a t h y x i s m ) ~ ~  * - h d j m r % W  d ~ + - m ~ q @ a  
w 3 3 % %'I (spastic paralysis) * rn % I m31 
+ ~ d 3 , ~ @ ~ ~ 3 ~ m p . + f 1 ~ d m m s o o ~ k & 3 $  
~ % f $ i 3 h k f t ~ i )  I-& (clams)&- ( m u s s e l ) 4 4 l d d 3 & n i t m  
&Tfk l  (paralytic shellfish poisoning) 3m;jr 3 * % I 

4) -3  WlW (Chemicals in Food) : m mpif 3 a, ?@V ql Y'f&$i d 
~ s ~ ; r s r ~ % 1 ~ ~ 3 0 o o ~ g i t . y f m ~ a e n ~ e 3 f ? a ; ~ ~ ; I d k  
m * f $ ; s r m % 1 ~ 3 m & ~ m w $ 3 ~ m w & f ~ m  
weifkh&f ~&"whF"wefwmf &*-mmGf3 W w 3  
m m + f a m m ~ g d ~ , i e ~ & w ~ 3 m + & m m  
f $ ; s r ~ m % 1 I 1 4 . 2 3 F m q m W d ; I M ~ w ~ 1  



h (Artificial colours) 
m 4 m d m m 8 B m  ~ , d & s r 3 m ; m t ~  

apnmft~ 

@ ada (Flavouring agents) 

. ? m a r P f + ~ ~ m * 4 &  
NwwFzapnqmhmdB~m 
k * * * m 4 m t w i i  
Pih$Emrnitl 

gfiZlpBi (Preservatives) 

* ~ * 4 ~ r n * $ & d B l  

* (Bleaching agents) 

mEmk+rnm*%1 

f i ~  (Antioxidant) 
~ 3 s a s ; r + * ~ ~ ~ ~ B l  

*dm (Sweetner) 
*h&rnmdB1 

W d h i l T Z  (Emulsifier) 
msnPif**mitl 

F d h l f t ? l W l  (Stabilizers and Thickners) 
m4+l$ ,*m3if*%&v 
- m d 8 , & 3 ~ 5 ~ 4 & 3 1  

m $ & m ~ m h  ~ & * m h % + m M d 3 d * ~ b M 8 1 m m 3 ~ % m * ~  
I ~M8&3sirlq*d8;iit+M34$1'jflmq3i?j%ti3mm 

-h**4&d m ~ t ~ ~ w w w f s a f g ~ ' ~ a r h . l d a ~ s h ~ e ~ * ~ f &  
w m m d m q l *  W m ~ a @ 4 5 1 $ 1 m m 8 ( + m * 4 d & & m + $ *  rsrfmimm-,*wpal 
~ , ~ , ~ ~ m ~ & v i h  w * ? ! I w ~ ~ ( % ~ % R F # * ~ ~ w * $ :  i ) m ,  ii)*, 

I '  ~ w T ~ * T $ @ I  iii) @i m, iv) &KT, v)* & v i ) W  ?h I 



i r l & h h f B ; ~ r n ~ 4 ~ ~ * r n d r n 8 r n ~ * 1 1 , ~  
q31f W (Metal furnc fever) : 4 q h e . c & & v a r m f  &4ffmnmtdmmd3fh&%113ilrs4t  91qa%qaflma*m 

r n t W s m m . * , ~ ~ ~ i h w i t v t k t ~ ~ * - * h f m  f4memwmtlwindqy~ 
& t ~ ~ 3 & M m 3 8 i t t ~ * * s c ; c r e n t m o i t $ d f  ~m = ~ + t ~ ~ a ~ o r b m q ~  
%m,*rntm*&r%~*i;m*nimfcTigFTl**l m,Tsr?aflk, -,w, 

i m i w & , m + & W m d ~  
4 4 WTfhWl (Food Adulteration) 

~ W % F & W E I V J ~ ~ ~ ~ T ~ ~ ~ ~ ~ R W % ~ ~ % $ ~ %  (adulterant)WFlTTt 
b I W 1954 3 9m W l ' d h  w W d k T W  f%h  3Tfhfkf (Prevention of Food) 
Adulteration Act) i;m 8 ?f 4 1 W4W 3T@#!ki EflW weif 3 &, 4, m, 4 M, 
&**,~,-,mm&f I ~ ~ A ~ - ~ W ~ W ~ * , ~  
~ 3 @ $ m s h i ~ % % a w m & & i ) . , ~ m 3 m a g a ; ~ $ m  
4 M s r * * i C r i r l m m * l & h t t * M , ; j a n & - 3 h  
b m B s h i d t M 3 m M d ~ b m * ~ I ~ m + h 3 ~  
w ~ t ? j h m * f s h i m * ~ t * t m ~ F I T ; I d * l ~ , &  
*s;r~~;r~wW~*;r,mFI%h&rfi[a;Fitt**me.cmmw 
f f $ l ~ m h m % h d m 3 a n r m m % ~ * m * $ w u r ; i t *  
mwShTirl~anrm*mm~srm*l~.sr;mt~msrA#~~ 
4 m ~ ~ * * * % l m ~ * T T i f i m f B ; m 3 m p ~ N l i i r ~  
~*rnM;m;rmil*l 

qoma~ (Quality Control) 

d&N (Codex Alirnentarius) 3ld'fh WF6 8 d Q p  Y d mF4 d (m 
m&m) ? w f t ~ m w e i f t ~ m f B ; p f 1 h a ~ w 6 i l m s m m ~ ~  
b ? s r % 1 & m 3 * q * m M y M  ( 1 ~ 1 ) f - r m n h & I ~ 3 1 4 $ f % ~  
~ ~ m ~ m m F m d t q m % ~ s i m ~ ~ t M m & ~ &  (rsr) 
- ~ # * 1 1 ~ q * ~ $ t m ~ 3 4 ~ , 3 T $ i m s h i ~ *  
~ i n t , % , ~ o i t ~ ~ m w a w e f m 3 ~ ~ 1 ~ R e m o m a 3 m  
w 2 i T t m p m f f r n m a f :  

"@ mfbm1?181 hTJl7 *' (The Agricultural Produce Grading and 

+ Marketing) & (Agmark) . Wa d 4 p, 

& m s ; l ; q 3 ? 9 1 i z i t ~ m m * ~ ~ b l  Q , d , 9 , m i , 2 , 3 , 4 ; t i h ~ i f ~  

i = 

~ 4 f 3 + 3 m m i r * ~ ~  
m wnq (Food Product Order, FPO) m r n & i m i I C ~  

h m g V i F i r 3 A ~ 4 ~ * m ~ s r ; r z r ; m r n t l  

giil- a$y (Meat Product Order) 
~ a q ~ = i m t m , ~ s h i R m v * ~ ~ B ~  

I 8;resh 6&FJl &?l (Vegetable Oil Control Order) 

* * *m,ma$ l~ tmd4miga fen%l  



*W (sewage)aprre@@*m$-W&d;ilFIgfflnl%fi$~ 

$ I 3 3W+?3fh * Wef d? k w (pathogenic agents) &l $ I 
~ ~ & @ t & 3 M m o i t & l $ 1 ; i l F I ~ d T M X r i m m b  
M 3 * ~ ~ ~ : 1 ) - = * ~ , * > * ? ~ m  
j m d + c - , T ~ ~ 2 ) ~ ~ * ~ w , ~ ~ r , @ a n m ~  
t 3 i 2 a w m ~ 1 w m q m q y 3 t m d i m & = 6 t h 1  

3 g w a : & * ~ ~ ~ w e i f t m m 8 % 1 m & m @ ~  
(solvents), SfWFhi (detergents), W@ (heavy metals);* (dyes), h'+ (pigments), 
TlFWS (sulphides) * & ?Filf$ %?l 8 $ I 3 WFl  ?aar t & 3 a sm;rr 
3i'W d $ Yhi Tfk TaPl 3 F?l6b?l WPll (exzemoid) -3 37Wl TT119;if 
m m m & $ ~ p M - c i f a m m d $ a ~ m m m m d f  I 

*nih;r~+~*&wg&rn?*a~if~19;1*3*~flm 
1 4 . 3 3 ~ M T F 1 1 9 ; h ' a w ~ m e s m ~ d & d d ~ m t 1 1 t ~  
mm91w+oit***m*1 

- 4 a f $ ~ m m ; r & a ~ % ~ ~ ~ - t ~ ~ * + t ~ o i t  
wh*Yhi+~~3,PT;it**mfil,~~3m**mm%l 
v r : f M % ~ ~ ~ Q ~ ~ % 1 ~ ~ 4 . ~ 3 ~ ,  4+mirYhid~~&~tM$tm 
dtPT;itaprrM@en3tit Wsgir %YT$ 1 *h, am @ r a c h o m a ) , m  
(scabies), FMl Til (skin sepsis), & W@ft W %'4T k * 8 v q  
s ; r & i l m f i l m * m m m  W ~ ~ % l  



-* 
(PCBs) 



& ~ w k  (Japanese encephalitis) : T ih sSTm 3 w ;rm ih 3 & FiTiK T'GT 
% l X T n f S ; ~ i h % ; r m 3 ~ * ~ , ~ i h m ~ ~ m m ~ ~ f l l d 3 T $ m  
$ Y f % T ~ d d 7 h G l % l ~ i h % t T J r n & l % l  m?ihrn'$f"~w" (brain 
f e v e r ) & f 1 ~ 3 T f ~ : m h % & & ~ M 3 , - 2 1 3 * ~ d ~ 3 $ %  
~ ~ ~ s o % F h r l w ~ f 1 ~ ~ d m h $ ~ f B ; m % M 3 m m  
% I  e m 4 * % d f w s - ~ n s * m m 3 * * * % & + d d q *  
8 1 m s r ; v a : m ~ % t T J + 3 d ~ ~ ~ % & * F h r l 3 ~ ~ i ~ % ~ ~ $ ~  
~ 3 d % 1 m : ~ i h * - 3 n f e f a ; f s ; f q m % & * M + * m * 1  



i q 1 9 6 5 $ T ~ f S ; 4 1 T l l e l [ f $ ; g [ m % d 3 d d a m ~ ~ 3 M ~ * I ~  

rn *: sr;m, m-, W?I $F4? m F?PI * &i rn (pesticides) % & 
w ; f v d f l & % m e i f 4 ~ ~ 9 [ * ~ * c f i ; l h l w h % v ~ %  

L 

~ ~ m N ~ ~ m 3 m 8 ~ f l i h d ~ ~ m ~  
(Endemic Familial ~rthri t i s )W?l  f 1 q1975 3 Wf&i % 9 ~ m ~  $Fit& 3 76 T$ * 
+ * m a q 9 1 T i h e & g E ; i t % * 3 W - W a * d ? ; ? $ % w 3 ~  
~ w & ~ 3 ~ ~ m l p + ~ ~ ~ N ~ 9 ~ a ~ f $ ; ~ 3 * a ~ 1  
**mrmf$;f$;mMtrdrpm*sr;msr;mcfi;len*rn**Mtrdr 
m ~ f * * m m % * * ~ e l [ w - m ~ m m m m d % m  
~m;rfS;41Tllen1 



~ % , j h r c i m a h a i h i l m % , ~ 4 + M 9 h m d 1 q W ~  
7mdid~~irwsh~1fkt°cit&~*~~W~@1a~~~rn~4 
?$vm 4 w w?r~ 8 I @?! d m WS (carrier) & $ I 

8) T k R W  t T& (Modes of Transmission) 
m & m * w * m * t * % 1 ~ ~ ~ , r n w * d * * m * 8 , -  
rn rng l? r*&i -d&$l  

I ) +ITJT (Contact transmission) : 9 ~ :  ~TWI T ~ V I  M 3 3 WRV 6 I 
i) XUq (Direct transmission) : 9F: v ? h h T  d% % @ 4% % TiT$ ?F%%5 * 3 * WRV 1 $& p 3TFJlf : fk%f%Fi (syphilis), 'T;hfrm (gonorrhea) 

*+ihl 

ii) W?W$ WF3l VhqThW (Indirect transmission) : & qd, e, &, 
& ~ & f i m 3 ~ m m , M 3 * h 8 , * ~ , ~ ~  
$el ~~) I 

2 )  UlF6 F h W  (Vehicle transmission) : W ih % 4 f;r W, M, p, &, 
* , ~ % f i m 3 & 6 + i t s a ~ & 8 1 ~ m d m 3 s r n ~ ; m a r  
% l * ~ ~ ~ * + g f i o ~ m ~ g m ~ ~ ~ M 3 ~ r n t 1 ~ , ~ ,  

h , m , * m , ~ $ ~ m r n * m M f l  

3 ) i;m ?&lW (Vector transmission) : &, a m, 4 &@i (tse-tse 

* 1) d 3 2) (regurgitation) 3 3)  3 & 4) 4) & W$%I 

* % ~ m s r ~ ~ ~ ~ ~ a * , f i l ; a ~ , ~ , m ~ $ ~ , ~ l  

4) aTh@ Tk4Vl (Air-borne transmission) : % &fh?l% m, E&Rll WW'I 

M 3 h % , M m r n ~ * ~ m 3 5 3 1 o ~ m h ~ % 1 m 3  
$ ! f t ~ ~ ~ m ~ w f h y ~ m ~ ~ m ~ ~ i t ~ ~  (droplet 
infection) nit d f I & $ -B, m, m, kU%B, ' e ? ' h q  T?Tl? I 
s r f m ~ ~ ~ r n * # f l  

5 ) w ?mivr (Vcrticle transmission) : w * w tP-f & d?'T 3 3 @XTJl T 

F k R V ~ % ~ & ~ T h l d f  ~ m & f h y k  (AIDS)&- (syphilis) 
i h s i k j r f i p T f % T m m * f l  

T )  mdtait (Host) 
M d d r n ~ & A W ~ m 3 ~ 1 r n ~ % 1 ~ % ~ ; i m * ~  
~*ih*m*1&*ih*f ;~*&ih ih*m81Imih  
4 h * $ , * * m , $ , % a m ~ & * ~ w ~ 3 4 m m s r n ~  
m , * f S ; ~ , ~ , ~ , m & - h ? i 3 ~ * 1 * * 3 * * m *  
f + + m ~ r n + ~ ~ i h ~ * * f S ; ~ 3 h * l  



........................................................................................ 

........................................................................................ 

........................................................................................ 

3) KFRT % qs  WIFTW? (tranquiliser) * 3 * 4 h=d d f$ 8? 
........................................................................................ 
......................................................................................... 
........................................................................................ 
........................................................................................ 
........................................................................................ 







%qitm**%&v*tm*dd*d$mapnmgit 
ad%1&-8*it3;r~da'Lit~$3ar%Wtmt%t 
-mv&#fs;@~*vt&tM3&8mritJriidl',m,+m 
i t w $ ? ; I * ~ 8 1 ~ w ~ * ~ J r i i d l ' 3 ~ & m 8 , m i t w t ~ e  
$?;I*m$,*&&*TqTfkT*m$%,m*w9r+*~, m P r 3 M ,  
~ d g i t * & e ~ ~ ~ ~ ~ e t ~ t ~ ~ % t ~ ~ ~ m ? i i l  
tw'ill?rm*d%dmd,**3W***urm*rnm 
h 3 & % 3 a r m m d m % 1 9 F W q e t d t * T m % 3 a r i t M  
it&8~*jllit%lmylFqq;ifrng~m~Jn$fs;~q~rnm 
~ ~ T f i T ~ % l F & ~ ~ ~ ~ ~ l i $ t * ~  (emphysema),WdVh$ 
(bronchitis), d (chronic cough) & (asthma) ?tit ?h d d % I  



s;rmsti*~tm~g~f~**f;m,dmwSi&+3wm 
& (invaders) % ?l?f d d %Ril8 m =t3 d& I 

FSFH ?ijl (The Respiratory system) 
m * * & 3 & ~ 3 m w h 1 d + r n 3 i t h ~ % l M @ ~ ~  
1 5 . 1 3 ~ T m r n m ~ d a ~ ~ 3 $ d * ~ ~ y ~ t v v a n  
M@**rmti*rnl 

mFf**f;m 
1) ;llijF; 2) 7l'kTif d 3) d 4) - (bronchi) 5) 2-4 (bronchioles) 
6) h$ 7) (alveoli), 

spa*@R=?4*8% 
m**$M3wrnw-kwsd*%%-&*m*d 
m*%1 
rnw3l?IThkmdd& 
i) ~ h ,  

1 ii) d, 

I 
iii) vwr;lFitd$lwfS1FFitdw$m (m*d%ar~~FJwr), 
iv) ~ ; I F ~ ~ ~ & T M W ~ ~ ~ & ~ M W ~ ,  

I v) esif 3 d k @  (engulfing cells) I 
I 



~ m ~ t m m ~ + m M 3 ~ * m * % * a ~ d *  
i h s s r & & a * ~ 3 * 9 i i t a m - m , ~ ,  * i h s 3 p &  
W t d 3 S R a B % ? t t m b 1 n e ~ o r ~ M t m 3 W ~ 3 ~ f g i e ~ m ,  
F d *q, W, M, @lWWl (pulmonary fibrosis) I P ?p ?~II w ~4h 3  
wkrm%t+$~ 
1) FRFfl* W 3@FFt (Bronchospasm) 

3i * 3 j~ -3 d 3  $ ~ l  (inflammation) 13 WIT b rn 
9*43ii$*t (64715.38) ~ m : h $ * T J * 6 W & l 3 ~ h * * % ~  
M d M * d t l  



2) rn sanr;ft uha (Chronic Bronchitis) 
~ m B ~ & m ~ d ~ a e n u h s ;  ( e d e r n a ) m & l l & ~ ~ l t f J l f  dm- 
m&*l.ih*mm3*m%$*f lgmrm*q*'& 
m - 3 1  

3) (Emphysema) 
m d * ~ ~ $ & * ~ - ~ ~ 5 ~ ~ ~ ~ ~ f h % k 1 5 . 3  W 
* ~ m % ~ m w * ~ ~ ~ t m ~ ~ ~ f i l & w $ m % l  

4) 7@WT (Pulmonary Fibrosis) 
v * d d m* & m m  (macrophages) w I%WI & *T 

* d r n a f * & f & ~ - ~ & m ~ ~ s ~ f i * $ & f @ d -  
* f F l % % m ~ * ~ w s z 8 1  

5) gTm TlW i$W (Chronic and Aggravated Asthma) 
m ~ * w ? ; m r % ~ d m w w P i f m ~ x r n ~ 3 ~ ~ ~ ~  
*pfifipmiJ~~*Bl*rn*&mqaF~&%l*q** 
% r n ~ Q * * d ~ & f i m ~ m m 1 h ~ & ~ w 9 $  
*ymr,*,~m337,~*~m*d*~~$lm&** 
d * * & M * ~ m t m 8 1 i n i t T f i e m * m * * ~ $ ~ % & m  
M?;mr+&mm$*%t 

6 )  * 3FRT fh  Oust Diseases or Pneumoconioses) 
p,mm$,+mmdt& 

ma* ld*:m*Ba*t-*d&fBq$-M%* 
3 & f l m w e i F * v * * d M * @ m 1 5 . 2 3 i t ~ % l  

T h i l 1 5 . 2 :  q p t ~ ~ h  

h m ~ m ~ h , ~ ~ d ~ r n m ~ ~ m w ~ d 3 ~ h ~ ~ %  
& * * d m w * t l m m m m ~ % l m ~ * M m ; ~ m w  
~ % & s i a * ~ m m % ~ ~ w P i f * ~ ~ r n ~ ~ m M m B ~  

i )  V & ~ M  

ii) w % f ; $ & H ~ m  
iii) 3 v 4 TikTl 

iv) w % m * M f f  
. V) ~ ~ & m * ~  

r m m i d * m ~ M % m & i f f B ; m m q ~ + ~ m ~ f  &+ 
m m M ~ & * 3 & r n r l ~ g ~ d ~ % 1 i n i t T t m ~ f B ; ~ V h q , m  
* , * * , ~ l ~ g m r m l * m , M ~ h m M & ~ m ~  

M*m 

(silicosis) 

(byssinosis or brown lung) 

(bagassosis) 

(asbestosis) 

~&&?3?4 (anthrocosis or black lung) 

(talcosis) 

rn 

f&f6fm 

~ ~ ~ ~ , w  

&*fill 

i$+-Rm*@ 
~~~~~ 
h ~ m  



*1 

8) Y ~ ; F I ~ R I F I & ~ $ * V  

a) m h i ~ $ d # d * q ~  

q) @ m d m * h T $ t h -  

9) % K $ ? * m * + a r ? r s i h q d m f i h  

S) hi$*qwb;n;m;rr 

* 2  

i )  

i i )  p-dq 

iii) ~ T X I T ; S I  

iv)  wdi* 

v) mm 



m;T***emh$~rmpq***m-md3 
m & ~ 1 & m , m , ~ ~ a a e n g w j m d i * ~ % t i 3 ~ & M d  
*+qHI*11%m*&3rnd**md$HI*&* 
m-*eith$siidQ,mW;Tm&*M4W&him4$,d%3dT?j 
; f m d d 4 ; t , ~ & + & i m $ * $ , w ~ 3 d m a ~ + w ~ ~  
(paprikosis) ?Pl?$ 3, & 4 3 rn * d 4 3 $&3i sih W 

%lq+wr*3l2$1 

2) % im a;m (Agricultural Field Work) 

~ ~ M * ~ w % m * & * m ~ m ~ % m 3 W ~ m %  
& m r r d m & f , * e , W m , * ( & ) , $ * 4 ( * ) m 1 *  
;m~~9if&~mm4~&%m&2,4-Stmrrdm-:~ 
( w e e d s ) ~ ~ T d % ~ @ T i l f $ i 4 [ $ 1 $ 7 & % ~ k ~ ~ f $ i F m ~ Y i R K l t r ? i  

3rn*&tsr&*;Twhmfsrh*m*l*.rcnffS;~v;rrif3m 
d & ~ ~ ~ s 3 - ~ , * , h + m m * & ~ r ~ m s r ; s ~  
d m M * t  

3) (Office Work) 
M 3 r n * * M 4 * d @ % h i m , m m i l 5 a e n a - + m 2 l m  
m * ~ * m f ; T & ~ d ~ M * ~ 2 1  

/ 4)  Sd d ((Working Habits) 
md*Mq%h',gm;%~meqAfimd*-ymmd*Pft*M 
$ l m 3 * & r n % p * ~ m ~ ~ * l ~ r J d m ~ ; r ; m ~ w 3  
~ m ~ ~ r n ~ % f ~ 1 & ~ ~ 3 * m m m s r % ~ 3 m * ~ ~ 1  
3 i r m ~ m R m % * ~ m % f & M m F ; T * ~ f l I 3 m  
&*m*m3m~rs&*%*1-4assaFs*&*k*m 
s m a ~ d f  & 3 m % ~ ~ ~ * l r n 3 ~ ~ 3 T E F i f 9 m h $ ~ f 1  



& ~ % s v f s m r m m m m  6 )  3 T h h ? l W ~ m f t  
- i rFmrni f tM3ins&81n@~ran3xam'~#$%m*1 
?kh %FRV+i (rhythms) WFI d % sft aP 4'kl (insomnia), W Tm 

7 ~ 3 h d k T i l  (irritability)*R?t$Tlirn% l ~ F i W J T ~ ~ ~ ~ % % % ? d m  
rnqyRm&*f;iaqw3*1 

m $ h , ~ ~ & q l z l n l ~ d d ~ m T m f l e h d d B * e  
FK.m (Sound Level Meter) %J7l 9rm W f I m * f; WWI ?IT4 fia 4 
3ihh h $- (Octave Band Frequency Analyser)%J7l & * a m-w 
4- ( ~ u d i m e t e r ) % J 7 l W T m %  lTemW@$tkH*fgi.fit*k$l 
amm;*h~m*$%ekm*m%**4f s iPTmdmm 
s-di 1 

1 XQR4 (Psychological Effects) 
* * m ~ h h m + d % * * * ~ & l * i f ; l m 3 ~ i ~ ; m * * w *  

m h % l m h + m ~ + T * * b b m h i f t % ~ * ~ w * m ; i t m  
~ - ~ * m v w ~ a ~ l m * % r n r n ~ i l k m ~ ,  
z m m w * a m m $ d * l  

2) m 1 '  XQR4 (Masking Effect) 
- * d w r d m ~ ~ & v m w d $ l * h l ~ m ~ ~  
d W W I ~ % d * * d * d d ~ % % l  

3) ?lfk SPIh (Physiological Effects) 

ii) W@lWl m & &l (Deafness or Impaired Hearing) : T r(q, iplR( - f 
* M v m & + d % 1 M m & * * m w d r n * 3 h %  
& 3 + r a i % k w 3 & ? ~ 3 $ d f  1 w ~ w m e f m 2 4 ~ ~ Q w $ m 9 % , ~  



i i )  ?dh (Annoyance) : Fhrl $ & % T;h?i d iJSil3 
* * 3 T f % i 3 m k I * * l * F h r l * q q e s m ; r r * ~ &  
~ ~ + Q & ~ W + $ $ & Q I  

*12 

5) 

a) 

q) 

9) 

3) 

3)  

*2 

i )  WR 

ii) ~ T & I  

iii) F ' ~ I K ~ K & ~ T & T ~ ~  

iv) &tm;srrjrr 

V) ~ % ' r T I h ~ m  

vi) m*srit*mm 
vii) ++TI&%Z?R;II 



I unsuccessful coping] (successfu~ copingl 

I consequences 1 

mmF4 

stressor 

physiological~distress psychological distress 

I 

m 
stress 
- WTmmm 

emotional distress 



~ a ~ ~ ~ ~ 3 n l l r r r ~ h r h i ~ n r % ~ ~ ~ ~ m m ~ 1 ~ ~  (rads) t&h$mwa-a+ 
@ q WT 3irm 8 I 3Wdkf f9hJJl m, (radiation absorbed doses) w b l l f h W  m&@ & 3 (Grey) m 
~ q ~ l o ~ d d & ~ h % ~ d q d B * + ~ * ~ M % % @  ~ E E  (Sievert) (I  3 = 100 b 7~ 

m h  d * (Linear energy transfer~h q LET) $ I q d + T WI'I % 3 1 ~ik12= looh) a ~ h f $ i q l &  

-q&mmm!~miftshmi@ilsiamM%~ I~+~&R*&~~~WEIT m*l  
- 4 p ~ & ~ m m * ~ ~ m t n M % * m ; R f s i a m * f t 1  33 



RFwn * & @ Q (rem roentegen equivalent man) * h d a;r a 
h d ; 3 m , d d 8 1 ~ M % m 4 d % ~ & 4 ~ * h 1 ~ ~ w ~ ; 9 *  
d*'3~1m4~&B*m*3$m**lItS&,Q~:wm, 
a - W &  ~ - W % ~ ~ % ~ ~ ~ % M W I ~ S I O . ~ ~ ~ O Q % ~ ~ ~ I  
~ i s m ; m s $ i o ~ ~ a $ $ m m ; T ~ : h m m + m r m % ~  

1 ) ikmJ1;P M (carcinogenic effect) h i%d % I W &&h rn 
%rn%t;*mmTq*31 

2) Jiclfi$iif= (Mutagenic effects) ~4 3 fl %i % & 3&t 
* % I  

3 ~ 1 ~ % s r r w 3 ~ - ~ * s m ~ i 7 i l ~ ~ d ~ m ~ ~ ~ %  
~ e i f ~ i *  W@ (malignant tumors)+* m  TI 1 @F$% 3 - d ~ -  
jmrd~ti*m;r*m~whml*~%f;Frntf~r;rd 
~m~*awmtn~pf i7 i l~d3m~~*1~~i7 i l  
FfPWl F9 3 & 194$* 3;r m fSigl m % ~F - (ankylosing 
spondilitis) 3 9, h & % d?W 9 & m mslf 4 ?%i d dhlhi h$i7il 
~ p r r , ~ % k d w M f m 1 i ; ; r ; t * p M * @ ~ 1 5 . 4 3 3 @ i ) 1  



mi7;[;rmi7;[mM-M8h*lIm~t~**dd 
M m m ,  ~ a o n h ~ k d 4 & d + 8 1 g a 4 4 ~ 1 5 . 5  
ifmfgiqTr~gl%~*miflmmetrmh%*s~:~m 
;r;fB;rffS;**4mmkt;mhml*m**~ 
$ f @ * * 3 ? F 4 3 s f i n n s ~ b l T l l U t d & ~ k ~ i f & ~ ~ f -  (bibakusha) 
~ 8 1 ~ ~ % r n ~ h r n ~ n 1 m ~ ~ ~ ~ m ; l 3 m % & ~ x ~ m B 1  

(&I 31orm 

650ke* M ~ d ~ * i t * ~ b i l ~ ~ i c * ~  

300 k (-&) ~ ~ ~ 6 0 ~ % f ; ~ ~ @ g i ( ~ % l  

50d200h (dmtda) ? J i i r ~ * @ H ~ * % ~ ~ * s l f i l ~ * ~  

i) 2 1 4  QE5FE,~,J-dit,~aPnW&in%IFmr,~d~ 

i~aifcmm (platelet)m~ih;n,  ~ % 4 d 1 ~ * ~ 8 W i f h * V & *  
r n a m $ d % l  

i i )  ~ E R ~ E R T ~  ;I,~,~,~(Iw~I) i r p n ~ ~ ~ ~  

m$*ll 

iii) m 4 ~  FOW~ S ~ ~ J . ~ ~ * W : T ~ W * W $ ' R I ? ~ , ~ ~ P ~ ~ ~ ~ ~ ~ I  

.......................................................................... r........ 



................................................................................... 

................................................................................... 

iii) ~ f & ~ $ 4 d ~ ~ - f S ; i d l d y f ~ d % ~ ~ i $ 3 $ ?  

................................................................................... 

m ~ P r ; i r ; f * + ~ ~ * ? h i f ~ * m ~ & m * m a r n l  
i )  

ii) y p i t 3 h h ~ ~ * f f t ~ m 3 M % ~ ~ ~ > & > > 1  
iii) B ~ ~ v T * ~ ~ + W ~ ~ ? ? ~ % I  

i v ) M * M * ~ ~ f ? a T a i f c r 1 % R ~ ~ ~ ~ ~ d & I T 8 1  

h FR aW$ma M 3 rr;m * % f : qZF7 (benign) & @ (malignant) 1 qZF7 w *-am 
wh(Jmazn)*f;* f % 3 i F i ~ ~ ~ $ ~ & $ 1 I ( c ~ s t s ) , ~ ( m o 1 e ) & ~ ( p o 1 y p ) q ~ ~ 7  
-*&&v1~- ~ ~ * l ~ T a m r m ~ m r % f $ ; t @ w 3 7 m * l * ~ d ~ M *  
-*:-Frw%m5 * ~ M f b w w p ~ ~ m a t i n w w * m s m & J f i l i l  *,m, w m F i l , m ,  

. M % a e n * ~ w m ~ $ l 3 f l m * *  (wlvmiam) 3 ; lWlmm d f @ w , + l F m ~ ~ d  T? 
& . & * $ R e  * f l h ~ ~ * & I T l T * ~ a ~ d ~ m m f s i f f t ~ * ~  

*1 

amid  

i) M k m k h W m k ~ 3 d ~ 4  
ii) $&wa~n&Im~ai% 

iii) 

iv) m g i ~ i k m F i l e & h  

w. 

3 ~ ~ 1 1  m f i l ~ & I T % 1 * & & m , % ~ , + 3 m , ~ m  
(predisposition), h *$ W, Y f 3 T m  MI W ?rprr TfPJW6 Wfk5 33'W4l, h7 
**+3;l~l&*3*%31w~~dmoit%T3rmf 1 ~ ~ 3 2 0  
~ 4 0 m h $ d ~ m ~ m + ~ m $ & m ~ ~ r n m  
afl*h*mPfiijlTm~ilai)l 

*2  
ih - 

a) wvbminh 
?) *h 
9) +m$k&?n 

I )  (Carcinomas) : 3 h * ~ # & & d A d f w , ~ $ , f i r - i f , ~ ,  
~ a p n v m ; i w i T % m * m a i ) ~  

2) & ( ~ a r c o r n a s ) : a h 7 j h - d ,  ~ , ~ , a m ~ w ~ * m ~ 8  I 



4) ~ ( ~ ~ m ~ h o m a s ) : $ h 3 i t ~ & ~ r m ; f # % & ~ m ~ ? l ? l e n &  JrfwWdh,mqffivnPt, 
~ m & ~ m ~ d m 3 m m m m w 3 ~ ~ m m % 1  ~&h?i-aiig4m,% 

f;mftn ~ j f t r m s n ~ 3 ~ u - j i m  
(roughage) d 4 ??T3 ?3 

15.7 m, ~ i l ~ n m m  - 3  I 

I - 
3 i t + ~ * ? , m * % w m m m * $ 3 d m m 3 . ~ & * @  
$ l * & e J p 3 * * * * m m ~ * , % m , ~ , * ~ ,  
I . i t % , * , * * ~ , ~ ~ , m w * & % f ; , m m d  
&m, ~ , ~ * ~ ? l ? l e n 3 ~ ; 4 v i ; l e f 1 ~ 3 ~ r p & & ~ ~ ~ & % ~  

w#m*%Wrn ( t a r ) d $ 1 ~ 3 h m ? l ? l e n ~ ~ & ~ m ~  

I 
oit&%lm3mmm,~3msrdrnvi;lfBd?1hm* 
wef-m%1**4d~urp&&WMmR*bmB 
& v m ~ * e ~ p m w ~ m m % 1 m m ~ ~ f B ; ~ ~ 8 @ ~ r ? r  
~ ~ & , ~ ~ W ~ ; ~ & W & ~ * ~ ~ M % I I ~ M T  

~+fB;f f f i t ; !a* -~f ; l rn*+,*~ , - ,~ ,~ ,~& 
p W h, & W m, +T I%&w (cirrhosis) & W ?h 1 ?FI 

~d&m$3)11TTOf&&~~%-~$?lel~~~~m~~W 
m m * m % l w q * m m : m r n * * $ l  

m ~ w ? i $ m & m & m r n % f s ; m ~ 3 a t r a T m ? i m r m % h 3 W r f h  
(cirrhosis) d 3 I I sTmrmg & sTfm d %l'h @ % 3Fit & ?Jt'RR 3 % 1 

hfiirdi*m%am*%&d3W4~,*4h&%&q 
h m % 1 * m m 3 m ~ 3 * d ~ & % 8 1 d m & f ; s m ~  
m**4h3-~mm~ (-me) & $ I  

?? (drugs)srf?*M,~vi;lefM?ditf$f$i7iit9*~~&,~mf;[~1 
& , M % d w m a r t e g + m ~ d & m i t f i $ ~ a ~ r n y d m  
w3mq4[d$&y3r [m~?FIv i ; lV i *&*dF*&*  
m&m**m,ma*4d&m&*amd*M~;9 
3 ~ + * m d * % l * m % f B ; & ~ & * f ; 3 ~ * , * * ,  
*3rnT, (marijuana), F!bl q 47 YJl7 (hashish), w w d (LSD), &?Fl (heroin) I 

@ 3 ?? kfb #WJ &' T W Wdi % d dFii?lX (psychoactive drugs) 
&%133r(+aen*ddwM%&mm+&mM%1 



*9m 5 

T> - ~ * * & - w w ~ ? ~ * w % ~ B & s ( F ~ % ~ w ~ I  

i )  + m ; r p f g ; p r t i t ? f t M f j ~ k 1 ~ 8 M k d B 1  O 
ii) ~ k ~ r n m 8 1  
iii) 3~~4~1vi;lPf r i t k m ? x & i ! ~  



15.8.2 $?T 3 dqq 
C r n a d * 8 4 4 * % & ~ - f & * ~ r f J r f d & W * @ m R t l ~  

?W3 7 4  CT 33.3 (1978) * rn 24 (1987) fi FIR T5 T$ & 7WIW r;TFS CT Pit 27.4 
(1951) *rn 14 (1980) fim$+lisam~~hh~mmM& 
81m&f;&tq+@~psitm*%1 
Fmm * fiam (Morbidity Profile) 
m * * m m ; r * * m % l m d & t i m * m & ~  
mw**2!11T;r;r;r*mqwm1 



~ m $ m g m m ~ ~ ~ $ f ~ , f i p l f d m ~ i t , m ~ ~ % f i n ~  
~ ~ m * % 1 3 f l . ~ 4 m S f i i m . 1 m w m * ~ * f $ ; q ~  
(sustainable development) fB;FI M % 3m4 %? & 8, fB; FVJ Vff%Tl 

m q r n p 1  



I I) 3) 3) ii a) iv o) i U) v S) iii 

I 

) i) & s~T@~-M 
ii) *, ~ e ~ m ,  * 
iii) 
iv) ~ ~ , m m h V I f i m r ' 4 1 =  

iii) ~ f s r 7 a r , * ~ * ~ * ~ - h d ~ f i ~ % , + d 3 = i d  
m%l 

I 34) i )  B ii) JT iii) Ti iv) 3 
l 

T) i) a ii) iii) 3 iv) 7 



~ v s f s m r ~ ~ m ~  5)  3) i ) V  ii) 'fll iii) fl 

a) m$w3urw3md$m-~3$Z 
T )  i) m-eeit ih-iihi$%, e, 4 ~ -  h~ 

ii) ~ % i h  
iii) 3FlTV4 T$I 5i fiT 

s) i) h , ? E W - ~  
ii) &, a ~~ 
iii) &d% 
iv) m, @Hh 







1 (joule) 
1  W (watt-) = 

l* 

miq?d+M%wim 
l W x l h = l j S j  

1 kW = 10' watt 

1 MW = lo6 watt. 



M ? m m F l  
~ * 3 ~ 3 i j l f m ~ d ? T $ l w m a z m * J r h ? i 3 * q d * e i t  
(metallurgical), * 3 apn & rn ++h 3, b-& 3 Jih 9a 3 ggm &v + I 

16.33d 1 9 8 9 - 9 0 4 M d q i r l ~ ~ $ 1 & $ & q q a r ~ ~ h M ~ ~  

* r n m * P M 8 & & w * , $ J i h w J r h ? i m m m b 1  





iii) ~ - 4 ~ ~ m 9 1 R I ~ ~ ~ ~ & % 1  

iv) ~ ~ 3 4 0 ~ + m & ~ d 3 ~ M b 1  

7 1978-79 3 Wl W TFPl 53.5 l%%W 2;r W, d% 1987 3 WQV 56.5 

2;r 3 W I ql978-79 3 %W fil 35.5 h!?l%i 2;r W, * 1987-88 3 w 45 f#$Ti 2;r 
?d&F 3 W, q%TFPl 10 firfcrcn 2;r 4 3 I d W 3F4lW 1978-79 3 151.6 m 

2;r 3 1987-88 3 196.5 2;r oft ?d&F 3 Wl I I WVd &?I WT, WlRi, 

& + ~ t m 8 + 3 m i - ~ & ~ t , Q ~ ~ m * ~ 3 0 d M d  
YrbwMdB1 





m d  * 4m '(1985-90) 3 
9000*ilrft~~nfaTm 

m a k f d p m * a  
8 I #?I 3 3 NREP, SCP, 
RLEGS* hrw h ax3 
~ + l 5 0 0 0 + ~ f @ ~ ~  I 



16.3.1 ?FjFlR ijfi -3- 
m d m m t d H , + @ ~ a p n * 3 & S 1 * h d M q m  
&ll$ - Tll%% & (Public Sector) &!I% & (Private Sector) I FlFbi% $7 3 3 3 h  

~ m * ~ & 3 m t m 3 $ > f , M & M m 3 ~ % l u m a 3 ~  
&&@*,*w*m3Fh?i+mm39~lial*l 

d, 1986 3 & (Organised Sector) 4 250 T;TIFI 4 h"TI7 3FlW TiVll I d, 
i 9 8 8 m ~ ~ 2 s 7 m $ r l f 3 i t 1 m : d & ~ M 3 m m ; 1 p k B ? n ~ q 1  

i ; ; r m a m # 3 * m m 3 d * m * ~ * ~ 9 3 @ h 3 ~ * 9 1  
l%4mlvm-3*m*w&ll%f$i@*t**&3-$* 
% & M h P i t ~ ~ m r i t @ m w - m m i m * w d $ % ~ @ + h & ~  
3 W @ m % 1 k d t f i m m a W t & % 1 @ 3 7 m ~ ~ ~ - i m d  
ihrrm+mmF;fAnf$i9l;illmf&*m3mw-*+mmM 
3m;mm%,*@-Ynslm;JdFjf,*;JdFjf,8;1-S19ftil~~31 



~ ~ 4 @ 4 m m i l w & s h T t t 4 m ~ 8 l ~ t m ~  
TJ@d & f%Wil?i 4 W % f@ll%-- (adverse market force) # % W & 
m d ~ & p 9 % ~ 8 , ? i r + ~ ~ a p n ~ h d M m m 8 1  
m r m ~ * ~ o i t ~ d d m & * & ~ ~ ~ e f $ * 8 1 w ~ d ~ d  
t m ~ r s d h m m ~ ~ d & q M & ~ m w * W r n m i t h q  
&~pnld~+tmtt~mit~+tdm?irTeitf$;m 
M d * w d % w , d m % m q ~ d m M d d q w M m s r ~  
@ T f $ ; ~ & d d * * m r l q l , * J y ; q ~ d w & m l *  
~ t ~ ~ % m ~ + d ~ ~ f s ; 4 i l ~ * y r f ~ d & ~  

~ m ~ i t ~ ~ m ~ * * ~ d f l t ~ ~ ~ ~ ~ ~ l I m ~ M  
tM;fm;r f&i l@~%rlzf ,*m*Mdrnmmsm;rrw* 
~ & $ T ; h r l d * ~ n ~ l ~ % ~ ~ ~ ~ & ~ ~ * d % $ 8 1  

*~~d%mkf$;p8,koit,7;pit&*simmatd~ 
m ~ $ & + d * m t m ~ e s m & % l w m % ~ * m ; r ~ t  
~mapnJy;qmwmtmaTs;mitT;rftf$;@%h-mMd*m~ 
~ & # & q ~ i 6 m f @ ~ %  I ~ P P T ~  1 6 . 2 . 3 ~ F 7 % f 8 % d ~ ~ d % 8  1 

~ t ~ ~ t f ; ~ d i t ~ ~ % m 3 , r n i a , o o o h i t 9 M d W $  
itrlzfB~%&md**~ii~eft~gm, Jy;qMqa@mf$;pf$i~e811q 
&w~~~f;;mor~~T;hrldojfFl*~wf@&%,~wrn~ 
t ~ ~ & T h ~ $ T & 8  1 1 9 8 5 - 9 0 ~ ~ 4 0 0 ~ ~ i s f a ; ~ h  (standard 
person year employment)*"ift M @ m m d % h  eit, Wdhs~~mpm 

4 ~ $ l ~ h m ~ f $ ; & ~ * d t ~ ~ $ T % t m e l  

mM4ditars*1 





$maT * r - m  
El- 









T l h  ufidh;ir q 12,000 @Ti'* Pit 3#4=6 T@ * d d7 VTVl 25,000 

q - @ a e n m m & @ m + ~ 1 2 3 o $ ~ & & d ~ ~ 1 ~ %  
$a'& q fiPn & IbFi (Trombay Thermal Power Station) 10 hFibkT 

d - m t o m T r n l o m M $ o i t * d ~ m m % l ~ & * *  
~ - ~ ~ & ~ ; ; f l m ~ ~ ~ % l T ~ % p f i s r , ~ d 7 ~ ~ q % 1  
~ * t s m w ; r m ~ * ~ m m * + ~ ~ d m ~  
f h ~ r m i t % b ~ m 4 a o d f $ ; F i f r i t E T ~ ~ d d ~ n t % ~ 1  





-- 

*qnm 1 

11 8) i) ~4+&-3@ 
ii) ?lfld 
~ i i )  JTfih WVIFITI~ 3 W$ 

IV) h h TmI I 

FI) ~ ~ r n ~ ~ d m ~ ~ - ; s m m , ~ q d ~ ; s m m , d  
; s m m a p n ~ ~ ; 4 @ w d ~ ~ m ~ t d j i t z n - 4 m ; r t ~ d ~ ~ 1 ~ o m a  
+ m ~ & m % , m m * * d ~ M h M d ~  
**mmm*%1 

7) f?mr$@-* * , d , m s i i T m & @ m d * t m ~ * ~ m  
*-*dmm*mtl . 

2) 8) ~ & ~ ~ ~ ~ m s ~ ~ , ~ & ~ ~ d ~ ~ ~  
~ * m * m * f g ; ~ ; ; r 3 i C m @ 8 1 m a d ~ * n l F ! .  

G )  i) W ii) U iii) U iv) U 

a) -*~dm: 
w ~ h m t m d m M m d T y 5 $ d ~ ~ ~ ~ f M r 4 q m m  
\ r n % & H d m * * 3 1  

4) 8) ~ r n & & * w f t ~ r n & i n d ~ a s a m ~ & ~ ~ ; f f i ~  
s o n f B d ~ l s f i ~ M t * t ~ * i . i a m * ~ * f s ; s r r n ? i t * r n  
m+*&m*m*1 

a) m m - m f g ; p ~ % :  
i) - * * & ~ W W * I  
ii) q.+.f.3., vy.q.3. & m.w.f.jit.3. WIR I 
iii) TBT&$iifiem@%?tdvh~ 
iv) H m f ; l ~  
v) TBT&$;f*~*trnhrnl 

1) mdmf;[m*dh**$~m*~?sn;f*mmdM 
* * * l ~ T T i t ; i i t & ~ & m m d ~ ~ : * M d h m  
* t m ~ ~ * a r f $ ; M d f t P f f i a e m d & * ~ ~ a m  
m & , * h ,  m a p n m W I R 1  

2) vdrngwmirmt;rr&: 
i) VgfnaT~gfflnl@~~Emm 
ii) T J~*WWFPW 
iii) ~ * ~ & s B T * & ' . ~ ~ ; ~ . F ; ~ M ~ F I F I  
iv) ~ ~ M ~ ~ ~ w R ~ % ~ $ T ? I ~ ~ ~ ~ ~ ~ I  

3) w C k * t w m ~ ~ * $ ; f - w ~ t d * ~ :  







- 
m 8 f $ ; ~ - d m d m % ~ m ~ T d i - d ~ i f ~ m ~ ~ i m 8 1  ~mmm+aijn~iaams 
*%&*M*ifmm81*si:ibnm;r;i~m8% 
m m - * ~ & - j T I 3 1 ~ * ~ 3 w - g w 4 h r n & -  
* r n & M * m f i l e l - m f i l e l ~ x @ 8 1  

a ~ W a m W 4 h m $ m m - m d 4 w w m * $ ,  
~ J m $ m m ~ m 8 , ~ m m o i t ~ ~ @ b 1 M & M m m ,  
~ & ~ ~ n i t m - ~ ~ , ~ m i f ~ g i ; i ; ~ i ) ~ ~ ~ ~ - -  
&dif~d*WVdm*&EiT~?lFhmh (coal fired station at Delhi) 
m ~ : * - F r n p ~ l w h 4 ~ m m M 4 m m m f i [ * ~ 8  
M m i f ~ a m m 4 h & * ~ m ~ 8 & m ~ m m ~ m &  
m m ~ 8 1 T & E i T m f $ g a h 3 m m 8 a i f & & M * w m  
dZMf8s- f t * *~*~mhm81m:&EiTmmm**  
* m f $ ; q T m & m & & M 4 q 3 m s m * t 3 * ; r ; i 8  
. r S ~ * M * h M m M * w i f ~ ~ w & m s $ M m m n i t  
~ a ~ m q l m * s m w m l  

. *mfsi~fa;ind*m3;t~<ri;~nlmm*q**mifeit%m 
Y r f m m i f m ~ l * m ~ * 4 ~ i f M a m M m m  
% w m m * 8 1 ~ * & h 4 m m 3 1 f i f * W 4 m ; f f $ ; q [  
~ ~ i f ~ e ~ p a S r P T f a m * m ~ ~ m * d 3 , ~ & i f m  
m1oifvZ**1 

b t m m o i t M & W m ; r , m & m m d 3 1 w r n i f *  
~ * o r m d ~ a m m * ~ f $ ; q T m 8 l ~ m : ~ m ~ * ~ w w e f  
m % * ~ l ~ m ~ w 4 * s i r i 3 Z ~ & w i f ~ m f i [ ~ ~  
~ * ~ Y r f y ; ~ ; * $ l ~ ~ & ~ * ~ m ~ ~ m 8 l , ~ m $ f $ i ~  
~ 4 m d m m e z m M m 8 , h ~ ~ & m m & @ m 1 3 f i t m  
* m ~ h m 8 % h ~ i f ~ ~ ~ * & Y r f ~ & M w ~ 1 ~  
v a w m @ & f ? w w Y r f m w 3 4 1  

&mm3~8dmmifhitm*::*b&*maw~M 
* ~ * T * 3 1 $ 3 w w * d ~ m 8 m * 4 ~ w a m  
~m*mmm*Yr fmw~3&~mjn*31WFI *  
% m # 4 m * * * i f & m a m m m * d h ~ d 4 * * 1  

* m * m 3 m a * ~ w m m * 3 1 * d e f a ; m * ~ ~ 3 &  
* ~ m i f ~ w e T ~ * * 8 1 ~ q w a m ~ m m m 4  
~eqmd&m*m*&mdM,mm*,&md,d 

& + + a w A i f * m i f ~ * * e d * 8 1  

& ~ i f m ~ f $ ; * ~ m i f & ~ m m ~ 3 & ~ , ~ a w ~  
M i f ~ m i f ~ h @ 3 1 ~ q d 4 ~ m * * d ~ 3 e T  
W=iMW*l 

*fi7nm 1 

3) l w f & r 3 d i f b & * * w m ~ ~ :  

i) wef, -& & 91;a ......................... *2&3 & ......................... m ; r d  
3 + r n w i f m @ * 1  

ii) *fi if ........................ mt;rwif ......................... *%m*ifrn 
m ~ T m 8 1  

iii) T*f?~7Kh+*m$: ......................................... " ....... 
, 

......................... & 

i v ) _ , k  % ......................... ~ w d m M f s ; s r m 3 & * *  
......................... if*;r;ihm81 



8.2 

3000 p Mholcm at 25°C 





~s;h'tM.it&&h~*m~csicrrddsmmMwhtm# 
3 3 l k  d b WFhiP'h (non-renewable resources)m 3Tbl fs;sr 
mif13Fjh&*~~it$1-m-*h, q-,-m 
* ~ * ~ * & * r n r n ~ a s r d r ' * ~ T h 3 s t m ; * ~ ~ F ; r 1  
~~ma*&MmmdtMm$itsgamif~?;pit* 
a d w m J i h * m i [ d * % & r n * ~ & * m M * ~  
3 1 & ~ m r n m * % l * ~ a w * 8 1  





i )  W R T ~ Z W W ~ % E  
ii) w WTFW 
iii) h W4%E 
iv) q - d  







1DM (Deutche Mark) - 12 5. 



~ a v f a m r ~ - m -  * * 3 * ' t W @ m f k v m d * ~ 4 w ~ * d ~ m  

hBlr-: d & * * 4 T ' t W * f % d m : q ~ d t m m - v m  
i r * m - m * B l * m % k ~ * i r ~ - ~ m % m w . r l p m  
h o ~ i ~ m - m ~ ~ m ~ % ~ % j t ~ w . r l p 8 & ~ m *  
- T ~ - ~ * * & @ % I  

m * * ~ - * ' j f i t 4 % % ~ d r n M T * w & ~ 9 3 ~  
f 1 ~ 1 9 8 5 4 ,  ~ ~ ~ ~ T T ' L $ h i 4 9  7 0 ~ 3 T 4 % 8 S k R  W&*41984  

3 W k P h  dTVJl T f$;gl rn ijqq ~lr[m 23 k h W  DM (deutche mark) W  I 

m ~ - p @ m a g 3 i f d t m d 4 3 R r n 9 r n ~ 4 m * i h ( ~ t t  
v m i 3 % ~ ~ M ~ m B , 3 f & v i % G h ~   BOD)&^^ 
&?7 (TSS - Total Suspended,Matter) I 3jFI BOD W 92 f$i.TiT. * Jih 3jFI TSS W 

890 R.T. * 7jfE eTI I  . 
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. ~ t t ; d d m ~ * t t $ h ~ d d m * a w d &  
~ w f i m ~ m % m m ~ * * m w ~ % l ~ m & w . ; f  
m qd m3 & m-rn t  % & d % I q 6i467 (pollution 
parameters) d  &I STI? $ h f$im % : 

d*awlmasi  
w*m$&fB;p***ftrit%*dini;itq*mh$lW*$w 
& @ (down draft kiln)*$hd*ftrit %  5 b h  (batchwise)*& 
. i r 1 ~ & t - d y @ 3 4 2 d w m m $ h d m % ~ $ M m & f g i m  
W $ l f $ j r l 7 . 2 d ~ * $ ~ * q * ~ & ~ M ; ~ ; m 4 & ~ ~ * d  
P&m%d&*ir l%d%%&*h@%d3dSmm (Port hole) 
* * ~ ~ ~ d i l a R ? @ t ~ d B w M m a n r n ~ i ~ w t a ~  
Vd (induceddraft f m s ) d ~ 8 ~ ~ ~ ~ ~ ~ T m ~ l  

-m 
hfs;mW:*~@$*B,**m*~mrp3~~B lm@%m-*$ 
8h%jrrm$?71s%m4m&oit?Ttad+$,d*m- (firing 
c y c l e ) t f ; ~ o T m ~ @ ~ ~ 4 h ~ B ~ ~ f 8 q ; i t % m M i n i ; i t  
m s r ~ M i ! ~ d * r n ~ w $ f B ; s ; ~ d h i t ~ ~ ~  
(suspended particle) ~6fd 3000 * 5000 h .3I l s /~m3  ?F6 8, W ~ 3 3 % T % i W  

h 8 1  





5QVJl h R T f i  (Pollution prevention measures) 
~ ~ ~ ~ * ~ ~ i j ~ ; 1 1 7 k ~ ~ l l k ~ ~ . 1 T c n 3 i h ~ @  

h - * t j w a s r j n 3 ~ a i t 3 i t 1  
h m ~ ~ w i m e a w ~ 4 d d m * ~ ~ m ~ . 1 T c n 1  

~ ~ ~ f - ~ ~ P f ~ ~ d % t ~ ~ o : , ~ s ~ ~ ~ f r r . ~ . r ; r f d  ~ r n ~ $ m 1 1 0 0  

~ . m . w + 1 ~ w f $ 3 1 1 7 . 4 3 w M % W ~ % d * w * y % ~ ~ ; ~  
(smoking pattern) 3 V h 7 h  $I f@'FTl .1Tcn% I 

r ; r f a ~ ~ - d l ; i t ~ ~ ~ % ~ ~ ~ ~ W R f 2 8 R f k T ~ $ I @ l  



r n f G p ~ 3 ~ 4 ~ * ~ F s * * h j l F i t k ~ * ~ d * ~ *  
~ d ~ * % ~ ~ * d ~ ~ j l F i t ~ m 4 0 * 4 ~ ~  
4 m % m e ~ ~ & m * ~ $ t h M * r n 3 T m ? m + w r l n r ~  
~ * ~ f B ; p ~ t a Y m ; i t * % * d m d % ~ ~ m * *  
* M w v m * d ~ m h % :  
i )  d ~ & m W * ~ ~ ~ ~ V f i z l i h ,  
ii) 3 i m ~ ~ I % ~ S i , ~ ~ ~ ~ 3 , ~ % s f i s r d f & & d & W i ~ ~ ,  
iii) 3imR TW~I & fifeTdf 3 m, 
iv) + k % o i h ~ ~ R $ d ~ ~ S r n ~ ~ : ~ & r j ; ~ : Z T r h T T ,  

v) 37wt3d%*;ruftaa;r, 

vi) ~ ~ C R @ T & & $ T & ~ ~ I  





I )  3) i) *, h i f h +  
ii) m, l%th 

iii) m, ?& f%& 
iv) m, 
v) q m ,  *en, m 

a) i) WIT@** 

ii) ?&*.@~T%W*WIWTKT 
iii) M*d@&Jihsi?r%~~~~*fBfs*m (W(l950a- 

* 7 * * * * & M T i h i s ; 1 1 ~ i t )  I 



iv) ~I%3~~~dkdMift~fI&gf'ffl$%1 

2) W) **m*it*: 
i) ~ 3 ~ 3 3 d h * a ~ l l g l ~ $ & ~ ~ 3 h h $ t ~ ~ ~ * d t j n ? f t 1  
i i )  g n ; i t i k W ~ 4 t m M ~ ; r & ~ 3 ~ & ~ m $ 1  

3) W) i) ~~,sgirtm,ibh 

ii) Z T W , + * T M , ~  
iii) WI & % % 
iv) WI &%*v 
v) qgil*g%m,'m*vmqi 
vi) -3l W (cashew apple) 







(Syndrome) : F ~ M  3l p;Qi d I 





-sma\~mq*?T$l zm'*Wwpldfirfrn$l d&* 
d7  if, (w), mft rft TPFWRiT, nfWf?T, *?lfR irT f m - f ~  $ I 

f F l T  & iijTiVT 8 WW d$ if f m - f ~  % (Biological 
communities) * FFIT ;AtZff 8 I * (dh) ~ e i i :  h ~ %  if 



~ ~ ~ ~ ( v p f m b h j m a ) ~ d ~  w ~ w ~ w r f k w  ~ ~ b m t a i t r ; r b ; t w  
3lFd v 3 Y'Wh (species) * * (individuals) * ?F@ 8 d v Ck 
*m*~Si taf i r fwd+i t7f t f i r fwK9fhE9i*~81 $TI-% 
3hMmefTm+"3f%+t lqmr"mMa;r rRd1  am:w& 
2 t . r 3 ~ m % n a m r i f m - f w M 3 + 1 R $ J l h @ M d 1  
m ; ~ m * & * * m m C k a m *  
(ecological conditions) T T  hpfT W?h 8 I FKWWi * w, WKM 
* - h * f k f q k m ~ ~ f . * ~ s y h * J r f m ~ * m  
* T q & m - m 7 f t ~ * w d m l m ~ m w  
tffm WIW Ck * * ( ~ i o t i c  communities) a TT W 
8 1  M e f T h * * h m + w d w m e f T * m w h p f T  
WZIT 8 I TII'I @ V&TPT A* St;lE T&T (living organism) m * 
T y z W ~ t r r n & ~ r n & l  * w m a m * r f M  
+ 3 d % $ T r y a t m ~ w a j r * 8 , m m ~ *  
(~cosystem) * I d w $T hl FFK5 Ck ?hWlT 
( m w ) . ; f m d d l r n m a v r k m 4 w d g * 3 i a a :  
~ ~ T V * % I  ~ w ~ ; r d m d m * & r n $ T * w  
~ P f f ( ~ y a c i n t h ) $ ~ @ * ~ ~ & ~ g l  
* ~ m * f k f q w m 8 h l m * m ~ * a r i * *  
Tl=m&maTryl 

I )  &m(*?*m) 
2) '?* WZ (silent valley) TrTT b ? d  
3 )  ; r f m n * e  (*?*m) 
4) ywml7-4 
5 )  *?Tftm 



* @ k'F& *-y-TiTr(?T ( ~ e o m o r ~ h o l o g y )  
( ~ l i m a t o l o ~ y ) ,  &-f%Vf (l~imnology), T - m  Meff m rft* ;rft 
8 1 w x m F r ~ ~ ~ m ; 8 f % m & m w ~ r n ~ / m  
- & & b g q f t ? r t f l T ~ T i ? t $  I m m 9 l s m . ? * ( m a n  power) 
mas-;r8,m-&mk*4t3d-$~;rft81 m-hd%?ii3&W 
* f l& r r f~mme*@&d3T; r ; r8 ,@?ma; twd*h  
m w a m S ~ M m * w * 8 1  w&?*xPffmm 
S f t x e s m q w 8 & d * m m 6 e T 8 , d ~ : * M e f f d *  
m3f.rnmfmSft-fmSft*&m;tm~h,i8 1 
m ~ r n x * m ~ r n ; r f t h + m r f  I  ST 
& f $ f ~  o ~ ; W d  & T- Wd%T (topographical niaps), .+~r-hTllT 
Wf i  Wd%T (geological maps), Xmr b v 8 I .stft TRF d, W, 
p l 7 , C m m a ~ b i f ~ & & ~ m s h m ~ h c ~ * f i ~  
r f t X m r ~ * W l  rnxSf tT5*mM33Trn&&Frnnrm 
8 b v 8 i t  T&WJT 3 ~mm;  k 3 d a-w & (forest 
cover), mtIT!''l (species diversity), * J;G Fd7 h 
(vertical stratification), & TFWFT '?W, WRGT (soil erosion) 
TT$FZF$, m, $ k f t # f ~ ~ @ W  (siltation) @ & 3 

(exposure to sunrays) w d?! cXm ;Tft h +mr I & 
. ~ ~ . ; f . w ~ $ m ~ & t l ~ l r l ~ ~ ; f l e ~ ; ~ ~ ~ 6 8 ~ ~ ~  
zE;rnrftd%r61 ~rmw 1 0 3 m ; ~ ~ 8 f % ~ m r f % & * ~ *  
w m ~ ~ t a i m & k ? ~ , d f i , ~ 3 m  
~ m ~ , ~ ~ ~ ~ w m m f ; T a f v r & 8 f %  
m m M ~ w k 9 t B m M m 3 - I  ~ d ? t a ~ m &  
~ ~ ~ ~ & ~ ~ ~ @ , & m ~ P f f j i j m 1  
dt*m*rRm&m3-rw2m81 d9y 
~- -p i l a ;mm-+~a ;nv rm&mjmf i lm~~ i r i dw?~vg+-n  
~m*mrRffm,m**,m~km,&9&mXmr~ 
~ M i f ~ r n ~ ~ & * ~ t l ~ ; ~ ~ r l l W $ l  w m &  
~ & ~ ~ m * ~ ~ m ~ ~ r n ~ ~ h w  
W * I  s t f fmwm*cfWMhmb*m;Pr&~w* 

(reservoir) M 8 I $cf  W W fl FC'i5 w jli;TT?T4 & 
*3%tTsfTTA.mwf;TSfCm*l-ccrft~jli;TTm&~m* 
i f ~ ~ ~ f + @ i 4 m r n h ~ & R t 1  &dl$itf+d~ 
~ & m W m ~ r ; ~ m ; r m m m ~ l & i r n i i m ~ 3  
m ~ ~ e i f w * m * . u r f ~ ~ ~ ~ F i z E f & m & ~ ; 1 ~ n l 3 ; 9  
WT it I WIW& I f  fW$l a M (siltation) ~8 & WWF h 



SDA EPCO 
wfm4.4 
f%ehT 

I 

TERI 33'f / ,. 

b 
ICOR 

-M*m 
'9if8 

CTS 
*Wm 

CES 
gsfmPftv -* 

ITRC 
famrrm 



&=&miF~ d t % d d $ m w w 3 S P i ~ - ~ g i t a d = m + d 1  
~ 6 m b w w 3 ~ . d e j f w k m k m h o R m p ~ ~ i ~ ~ ~ H 1  vdwm$k 
dmfmFwsimh$mt3qiw;rd=mw81 mmrrnm 
~ 3 T ; T j f r n ~ r i d $ * m f m m * ~ a * ~ l  *me 

kG 7F$bT HEIT & (National Management 
information system) GIT k 3  W WfAVfTf* V m * 
d ;A ibm 3m ;A jrr 8 I -, q.a.q.a. ;t 3mim ~m kmr 
~ ~ i t m v p i h ~ 3 m m f + m 8 , f m 8 + t & h r M 3  
a i t 3 * ~ f t * 8 1  

&cysrsaffs(m*~) 
~,~~ 

Remote sensing V @ W Z  ift 
mw I 
db?Jbmf*** 

*-fWfmm, m mef Fr 
m-3WfJTJT ( ~ i o - d c ~ r a d a t i o n )  
*v&wh** 
b h?m (system analysis) 
V f r n m i f t r n ~  











(Flora and Fauna), h T n ~ ~ & ~ ~ F & f J l & m d r f ~  *trio**- 
~ w 6 1  ? i & m 8 ~ & i h ; m 3 h c m w h l m f P m  
(afforestation), VThFJT $I $k * VFRr fh$ (degraded areas) W W W T  
a n ~ ~ $ I y v x h f m r m % ~ & m d & 3 6 1  -wM 
*vy&*h*wm-m*~m9~dgl e * w  
- m ~ m S i f * * * d d m w M &  
a m d i ~ w m m m k d m m t , j t m i t d w r y ; f m v @ m % t  
$ I  w f + m r n ~ d * w m v h w ~ & j : ~ ~ ~ t g m h  
m ~ 3 h c ~ z 7 & & h m ~ d g , m ~ * m ;  
M w r n & w r n i m i l w m d ~  mmvH%y,~M7t4 
w $ v r n m 6 ~ w a m m v y - y ~ m h ~ ~ ~ h m ~  
b d v * M * ~ m & v s f m o r ~ t 5 t ~ h W 1  mmrf 

rn (siltation), & 3 m;Cf W rn (water logging), & 
~ r f m , ~ ~ & ~ m ~ ~ ~ ~ ~  
th&i~1 I -wrnSi f* f++tb ;hM*m~hd  
g , m $ v * M d * m ~ * m m * l  m m m  
h + h r n a w * d w p n - q b d g l  -w*y;fe+fh 
a w w d h m M * = f q % m ~ m 6 1  -wm&m 
~ 3 ~ ~ ~ d ~ m d l a ~ n ~ 3 f a r r j t ; r m h m 6 1  
m m ~ J h r ~ j : M j : C * r p m R u f f m ~ d d ~  hfm 
m,~-di;mm,m;Cf~mrfi;;l.mf + , ~ * h  
m ? ~ r ~ - ~ m b g t  ~ 8 ~ ~ m - 2 3 m ~  
6 1 ~ ~ o f t w ~ ~ m j r m r 6 3 h c ~ & & 9 m r n ~ ~ T i :  
h " i f f m m b ~ g ~  ? i & m r i ? m s m - ~ $ ~ ; ~ ( e c o -  
regeneration) 6 an m M & y;f F? 
d * ~ ~ m 6 1 * a w M * ~ m ~ m &  
*mff3hcm,fg-rmOii*g-rm*-mm&mmdsft 
*ww61 

77rmmla +T 

m - P  H 6.5 * 8.0 
*-YRW&F Yfsfftjr;r sh (BOD) 100 Frar/i+k7 
(Bio-chemical Oxygen Demand) 
3ml%mijtTTTTr$ loo m/* 
(Suspended solids) 

a h i r : * ~ F ; m j r v r * , d m l  

T I W F F ~ T ~ ~ ? % ~ & F . ~ ~ ~ ; R ~ ~ & - & ~ W T Z H ~ I &  
JrCer~;rr&rftwmhsTrnm~,~m,~ 
h I ~ - m ~ l ~ ~ ~ ~ ~ m ~ ~ g ~  = p m  
~ ~ d t ~ ~ 4 ~ ~ . 1 p r ~ k ~ ~ . ~ ~  
3 h c w ~ m w m m a m ~ w J r C m w ~ j r m r 6 1  Rl+f%q 
m f w d W r n , m - m d * * * f ; m + r ; T 3 h c ~ m d &  
fr :YITrf~d&-*61 J m r M f c r J I m m * h m  
~ i m ; l r m m 6 , a t ~ n ~ j : ~ + m ~ & * &  
& 8 I w 91if m am (clause) 3 (cornpensating 
afforestation) & g I W & W 6 f% + i: h W 
~ m m 6 ~ 8 ~ r f ~ ~ m ? ; m m ~ l  m m W  
W 3 T f ~  rn % (wild life management) 6 I * d 
m & W y;f ff * f%q rn J T m  (sanctuaries), 6 
a m f 3 $ m v m q d g 1  







....... i ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, , ............................................. b............ ............................ 











m M + M + & ~ 3 m ~ 3 i h w h w r + ~ m  
h ~ 3 ~ ~ w y 8 1 ~ 2 3 d w r f % i % w i % ~ m m  
m;Cf~w&meTcit3mrnwm*m**;t 
* r n ~ & p f t & +  f+Tymj:rn&m~vshCimr1 
~ ~ m ; s r r a r $ f ; r ; ~ ~ d & a n f a s i , 9 ; ~ w &  

3 TZ & ~, * '$3 h (cave Bear), fhTFr ( ~ i a n t  
 iso on), wq  a am moth) 3ih mOq (sabertoothed ~ i ~ e r )  
(h 19.1) 1 

far 19.2 : (V) w * ~ * w * ~ W ~ * R ~ ~ P J T ~ E , J ~ T ; ( ~ ) ~ ~ ,  
~ b w # t m 4 w w n h ~ a ~ b ~ f  f$mk&i~wWRp 
wkr-JhTqPBmM~ f & d * S I P ; R d q d i ~ t i m ~ ~ ~ s  
~ ~ ~ * R p ~ C 8 i s r l  



19.3 : (T) * * * * * W ~ * - W ~ & T ~ W * ~ P T . ~ ~ ~ T P ,  
(a) J h d r f t g d f a i t i m f m r ~ ~ . ~ ~ ~ ~ i C . m p - q ~ t f t ~ P ~  





vsftns d o -  1 

f%T 19.4 : m, * ~ T ~ & T * I  ? F K t F T $ ~ ~ l l + l ' ~ d ? R ( * &  
~ w i ~ c ~ y i ~ ~ " - " ~ * * i t M d % l  ' 





~ t ? a a r r p &  
**dhsr;rm!r 
m O f t l ~ *  
p s r f t . r c i c . z c ~  

(Cottrel 
Precipitator) & * W 
m - i m ~ m f  *- 
w 9 r ; r w m m R W  
a f s m r n f  I 

TdWJT t TIIT 3FFFTT (Adaptability), kT d Fd m, Wf%VT 
mit ; * jhdfX* im+f9~; ;~-hrn3~m; fh~~bf i  
H r f ~ l w m d m & m 8 1  ~ & h q l ~ ~ m ~  
i t&mm$sr;R~ajrrFmrrur;r4hrMdQ*if~rrp~& 
yYd4p*m**w&$81 





m d w * ~ m r n w R m * ~ $ l  m d % * m  
+ a a m t m w & t $ S t h ~ * 8 j m r $ l  m.mda;ird 
m * * $ m m ; m * 8 3 f k m i n m $ m r $ ~  m m  
3 & * m * & ~ + m + * m m a ; i r ~ i r ~ d  
* 8 1  h * 3 ~ ~ 3 8 4 4 3 & ? ~ ~ * 3 f . d * @ @ ~ 8 1  
v b r m d ~ d + h r n a n . ; f ~ * m & ~ ~  319ifT.i(Tit$d 
&w-@!I m I & k 4 * q m + m l m " $ t M & t  
3 m ~ ~ * * ? 3 i t r n r n $ l  %TplT*&<m****t~i;r 
a z r r m w f  + + v 2 t i i + i d ~ d - w m f c & i r n - ~ ~ i 4 i ~ ~  
(Blacklung Disease or Pneurnocpniosis) ;Tm i$lW!i 8 d $ I d 
T h  & h%?l+ *-* & (Alveolus) + mQFT 8 d 3 Ti? TdTT 
3li%hT;rft 3VfT (f% 19.8) I 



wm~j lme*~mmm6:m&smi-Em~~~~ 
8 1  mdbrmkmd-md-vvw j l f  -3mhafr+*e 
d d ~ + @ ~ $ 3 8 1  I ~ ~ m f f s ^ d ~ i m m r r r f f i b , ~  
m~vw-~-v&@fF&,-,*&9;hcsr;r3; 
~ ~ a ; r a w & ~ m r s ~ i i i a ~ s r r f ~ m ~ ~ s r m ~ i t * ~ l  
~ ~ ~ ~ ~ ~ 6 : ~ m ~ d m n ~ 6 : a m  
~ ~ ~ ~ ~ 8 h - f m r u ; i t 6 : b v r 7 4 e r ~ & m + M & ~ ~  
**I  r n y m + m ~ q f m S i t 6 : F m m h & m d m  
n s m r n * l  ~ m , ~ , ~ m ~ d * - f m r U ; i t 6 : ~  
. ; f W f 8 f w ~ 6 : n w & s r w m 6 : ~ m ~ ~  
-81 
.sham 2 

*) * & * m * + d ~ * 3 m e n t u l l r ~ * M m m  
mshcd*yv6:d*mf5y~l!mft~m***ml 
.................................................................................... 
.................................................................................... 
................................................................................... 
.................................................................................... 

~ ) ~ ~ W W J . R Y T = C ~ :  
i) TmrM 6: & * 6: WW w .......... $3 $  I 
ii) q*ifmM*~Hdm+Wt&m+ 

............ *g l  
i i i ) W W ~ 3 i t d h ~ a * ~ W ~ ~ $ 6 : 5 I f ? T  

qmfhaT  Tm 
............ * f , 

iv) *-&lwd*cl* ............=............ &*n*$3 

8 I 
19.2.2 *, h 8R V h i T  

d W p P k m 6 : * - ~ m 6 :  m$3tiiW3*t*iciM& 
* ~ & & ~ m * m * - w a ~ * i t ~ M  
d * , m r R & d * d b l  *-**md 
-~~~~p~r~e~~hrmrn; td im~mmnrd i~a~ 
m M 8 1 ,  i t d * d b , . d + M = w n n * ~ w d 8 & i t  
d jm-.tff @ T ' ( ~ a r ~ i n a l  Land) n WRlT * 3 T k  VW3 
~ m 6 t & m & 8 1  mimqh~tmfi+dm&3itT 
m a & m * , m 8 1  ? i ; ~ m 6 : = & ~ 8 k m  
&m*yv*hmKqfrnwMfl  
r n ~ j : m a m , ~ 3 i t T - ~ T i t . m ~ ~ ~  
~mv~hfim+CTiTm,fjiinff,~l~m~ 
~ ~ f J R T W h 1  *1987*~fT4mdthd;mr&5 W W  
M w w - * & ~ * & , ~ + d 3 $ d - m * ~ m ~ , n  
~ * * & F i f T T * 6 : * m * ~ - w m * 8 1  wfl*wGr 
* * m - m & m t t M 6 : * d d * r = * * *  
~ Q I  m - - d h M M * + F h r h & m m * &  

J ; t ; & m - m r W d i b @ d h d ~  h m ~ m r q m  
(World Health Organisation) 6: sT;lcm &FIT, iSh dh @?T4T 6: 









h- I VRm-I1 

i )  W W ~ I ~ J P I  F )  vP$r j ; f i T I I ~ d  w F ~ ~ ~ ~ E T O T ,  
-wlfm~r y . w m a r n ~ ~ ~  

i i )  R R M ~  8) * ' 9 i i & 3 R l h 3 ~ ~ $ 3 l k  
m MFTk?ir&t4h&&FJhi 

~ ; m s J P I ~ ? ~ 8 l  
iii)  ftfd M T) ~ d ~ l m & v T F f a  

h l  ir m%r 
iv) W A k  Wrii% 8)  @ d ~ ~ W R s J r o r l  

WTFa 



w d (Apprdpriate Technology) &, b R d  F: 
~ ~ , q l q F R m * & & d m ~ m w ~ & &  
~ m m & t $ t & ~ ~ ~ ~ ~ ~ l f t * ~ & ~ t h ~  
W ~ * T W ~ ~ ~ W I  ~a"tdlfir3Sf3~?m;PmM~&rn 
& $ k ~ ~ ~ ~ ~ ~ , m a r n ~ w d + r ~ ~ ~ ~  
~ ~ T F T W T ~ P T ~ I  m ~ r ; l ~ ; r  1 9 . 4 3 ~ m ~ ~ 1 f i r r n s i f  
m~d~if+m-&inf~-m~mr+~ 









































































































able L33E YY(tf k2 1 z~~ 'MY$j 01 =OS m- 
Ilb?r &kF k2 'h 'ON 'WU € WN k-* 

0s 0s .XSy 4w&* 
OOP OOP 'XYy ww- 
0s L OSL .rw4 wu- 
0s L OSL 'XS4 w48 

(1, -. -..\.r' -uvw' oooz cQ"l\ a os > 
OS€ OSL 'FS4 P 't OOt > 
0s L OSL X P~aoZ<U&~~ 
OSt OSL 'ZS4J k2JQp k2 ooz < 
w osz *'xs~ IS ooz > w 



* ,-f -- 
e r n  
'@ 
mm* 
Mm?Wm* 

w d -  ~~ 
> 1 5 m m m *  

2-15 R/rjn T J 4  * 
< 2 ~ r n 4 1 a l *  

- - 5 0  50 
so,' 4 %.m. so, s. m * m 3% 

rn-9 50 
fi.*.a. 150 150 

%S 60 k .~. H,S P w 
a, 30 k.m. cs, s. R wm 

150 

1 ZOO 

lsoo 

~ ~ ~ . Z : U ~ W ~ ~ ~ S F I I C  

R.s.x. SO, -- CO 
dmmah spo 120 5oo0 

NO, 
120 

a7mhah ZOO 80 Zoo0 30 

lamfhah 20 30 lo00 30 



(ii;) 81 vp81 vg* ww * TFmI ti 
(zf) vp 81 vg +I u;9 3 TFm 8; 
(70 wm vp81 v g t  afm $I wm?l *, 81 *.*. 81 dl.*. (* 22.1 zf) t zFirl ? * mk- l  3M +I viak w 



i) @ (-) 
q T J T m * w - ~ & * ~ m t l ~ ~ ~ * % j ~ *  

m % I sp gm %! W F & l  3 Wd (tangentially) w 3 h d l  
t L a t d ~ d p ~ % ~ s p t w ~ ~ ~ $ & t * s p ~ -  
qmmt*smc**mM%lW*v-*W-  
7 0 - 7 5 ~ & B % l * ~ w 3 ~ i m l o ~ * ~ $ * ? h W ~ $ ~ % l  

& ( w ) * t m c f t @ s ; r ~ * f s i g l x ~ l  







wismr rd~-n  ~ ~ ( f $ T T p n f ) ~ M B ~ $ h i n * m m % ~ & , w  
W ~ ~ ~ w d ~ m * * :  
i) WwW' 
ii) m w M 
iii) Wl ?plT f&Pl 

d * W r t ~ ~ ; % * ~ ~ ~ * % ?  
l)$$f*d , i 

2 ) m W m a w  (pH) - 7 3  

3 ) * m d * w m  i 

4) 5 
5)*3*irdil 

22.3.1 W W I T 5  
, 1: 

1 

* " ~ ~ t m ~ H z f t * m + & ? n f m 1 % m 3 w * w 6  
f 4 . r n . & . @ # ~ & ~ 2 f t r m . M . ~ ~ 9 h M * 1 ; R q 5 0  

I \ 
I f. (E. co1i)afir 100fQ.Ffi. m ; r f f % = l l f & d k  pH (*W) W 

6.5 - 8 . 5 * * ~ d & ~ a s ~ i t 7 ? ? h h d & d k 7 ~ 1  



vim 43% * %  mm=l thl$l 

fm w t m  t f i ; r g  * 
at. f&harmorR B PI rl '- sy B 



s m ; r t m  
m ~ s m ; r r r m : ~ & * * % l m : - t f B ; ~ * * *  

f mih f tbsq b TW qC h -I Rm mi3 (parameters) ut WII m b ;n 
r n R q a t d = m ~ ~ f = d t ? m * m b w d % ~ ~ % ~ * q m f  
* * ~ m ~ * * * T p r n w g ; r P f f Q a * ? A ~ a m h m m  
* f S i m ~ - i r e ~ n e ~  

L 



f$agn4th+hMmil d k ~ w m w e h * m  (sewage) 
m * a ; m r m ~ ? A ~ ~ w m f Z g l ~ ~ * ~ ~ ~  
' P ; ~ R * n f t ~ ~ i r l i a n f 3 * * ~ * ~ ~ ~ n * R W  
*&*  

* w 7 m * & * m *  
mTFRIm3-M 
* ; l f t * ~ ? A ~ * ~ ~ l  

h - 3  
Flwfafwmd%srm: 
i) m ~ m + 3 ~ * * ~ ~ ~ ~ ~ % 1  
ii) m f d R m ~ ~ ~ m ; r ~ m $ f i d h ~ M ? A W ~ ~  

y i v s m ; r * m ~ i t ~ ~ m ~ # l  
iii) ~ ? 1 ~ f ~ w m y i v S m ; r & 3 m * * @ R h . * @ ~  

31mu~lsmas;r311iqmm3**-*Ml 







rirkm *-n ~ ~ % ' ~ f s i s r ; i m r . s l f m ~ a n g 3 ~ ~ m : ~ ~ ~ ~ ~ .  
H * ~ * m : m t J m ~ * * ~ t l ~ t w ~ ~ *  
f $ i * ~ * - m 9 1 * ~ t m u m * ~ * q 3 ~ * *  
* - h * f * a d r * v - i r n F R = ? $ l q * w ~ ~ f %  
m 4 + h ~ t 1 m d k r n ~ a C t q m ~ a a m m a n g w p ' ~ 1 1 ~ ; 1 b 1  
H * m v 3 @ - s l r t r b 1 a m t F I ( ~ ~ ~ )  ~ M * m m v d t f i C w 3 ~  
#**l*f i ;arQ&**6,h*~t3jhyqhI&f 

l ~ 1 h m @ i a 3 q ~ t 1 * ~ 3 W t w 3 r f t ~ ~ 6 1 w  
m?rm;Tt ina-F@3*s;r*d*9*q3~*-~mnt  ( W a r  
1 0 . 2 . 2 ) 1 7 w i * 4 ~ q i n r n Q d m t  dkm q ? m 3 * ~ r n t l  

W m u m 3 W * # t 1 1  3 ~ p % i ; l a t + $ ~ Q h m %  
$ l a m  @ q m h M % 1 ~ ~ w i i n v k r ~ i W m - 3 m ; n Q ~  
*~2199bl~*M*anf~rrw4*rnlrisfft tw$~ma;i**~ * * .4ir h? (s Wl 13.4.2, 22 3.4 dl 22.2.3) d p *Sd%I! df 

, ~@RFIRQ'@I~W@IFFFI (sewage) F E I K I ~ W I I V ~ ~ B ~ % I  
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mfemr do-n ii) i) 
ii) 
iii) "IFF3 

iv) ?I@ 

v) ?I@ 

2) r n S ~ % * @ * * l r i t ~ J T F f m i l * ~ l d * w i f m  
~ m ~ w ~ * ~ m r n * % ~ ~ i t ~ ~ % ~ ~ f ~  
h d t ~ ( ~ ~ ) w - * w m a j l * a d i % f s i & ~ % &  
?i@~ ( p ~ ) m m t %  - j h f B ; w ~ d ~ w ~ m ~ - % ~ a ~ : ~ ~ ~ g d c y ~ ~  
J T F f * % * * * m 3 ~ ~ ~ 6 n m v d l d $ M * & *  

W?&4t*l 

3) i) ?I@ ii)'T?RI iii) T?RI 

4 > 3 v i m i * * ~ ~ 1 ~ m u a ; r r n m h f B ; ~ m ~ ~ M v r ; i t  
t ~ ~ i . & * m * ~ ~ * m 9 ~ m * * 4 * m *  ***I 

5) i) *) -crdt, a) rliftTI, T) m, q )  MI k) M I 
'ii) d 12 q II M s * 4 T I  
iii)*) ~ J b m ; f i $ & ~ @ r l l j l ~ 4 ~ $ ~ ? ~ ~ % 1 & ~  

* q s l f i t a ; d h h q m J m r m ~ * m * h l  

a> 4? +IT TI if +IT k-m3 * k y  f$;QI my gm h ~ 2 4  (slurry) 
&k&m+%f i$ ih~1I&&3~dma3im~ 
% r s ; $ t ~ n + i m * 3 m m $ h b l  

1) * d ~ I I * - s u ~ d ? I m s m * q a * .  
* * % 1 Y 3 ~ * * ~ ~ ~ % 1 * t * ~ c n d *  
*?hqz;r*?JBm*l 









~ * * W t t r f i w d f * @ ~ ~ & 3 * * r n ~ 3 l f ?  
wwb1 
(i) .......... " .................................. ............................................ 

(ii) 



~ 7 & 2 o * w ~ m w f s ; 8 ; 9 M 4 ~ w m ~ m - w ~  
T d k l  (habitat) % - * * % I  @lI@P8dkm ~ t l % K ~ * f h ? l ? R  
w m B Z I ~ r n % l ~ M t m d * ~ d k ~ m + ~ * *  
~ ~ m ? i d ~ ~ & 6 ~ 3 m p ~ 8 1 1 9 5 2 * V C h 8 ; 9 ~ ~ T k 4 7 l h  

~ , ~ ~ 8 ; 9 * ~ d k W V l T P f ~ ~ l  1972**-8;q* 
*am-vrfiaf$;sr~m,**&-+m*t&** ~~~~~~ (1976) ? R ~ ~ ; ~ ~ ~ ~ , ~ &  

~ ~ - ~ m " j m * w ! f " * r f t r n * ~ m * ~  
* * m d t m * t m t m ~ e r l z i f ~ M m t * ~ ~  
t m 1970 3, fb 8; rn i 9 n  4 w 8; rn 1973, m 8; @ 19a4 4 dk % h 
t (Antler) il6i fm * VI%m? & rlrfll 









Sf, 1 9 8 2 ~ ~ ~ ~ ~ t ~ ~ P F l ~ ! ? W $ T T J d S S ~ ?  

m * * ~ d * d 3 ~ m d * f t * t w * l v  
~ ? d t ~ 4 t f ; ~ P c i i l * * * t m d ~ ~ ~ % -  
i)  " W ' h M m b 3 9 f t M % , ~ M * ; r f f t l $ * 3 ~ ~  

a a m t r ~ * * e - ; r f f % ~  
i i ) * h m ~ M *  (hh) - # d k ~ b + t ~ & ~ = t ~ + ~ $ *  

=& m br 



" w ' h * 8 8 ~ ~ m m a m m ~ % l s ~ m ; r ~ % f t * a v f t m a  
fipm (m) 3 m rn % I ??ik 7n W h i  (refrigeration plant) t% 
. i m s ~ m ~ p n 1 . 4 F ( - ~ + f i $ m 3 d w # + ~ ~ ~ ~ p i t 1  



i) 4 ~ ~ 3  i3;) 1968 
ii) ~ ~ T W E  a) 1980 

iii) W (v kWJT &! @WI) &MI ?) 1948 

iv) m(vkWJT&!b) ~ W F W  8) 1974 

v) $;1 (liVtlW) 3lwm S) 1981 
vi) W&W (-1 6 q) 1986 

vii) (-) S) 1977 



i 3) i9n, whw 
8) Sm 

7) (i) % (ii) fPrma (iii) * (iv) v@CI * dM ifl * 
(v) & m (vi) rn (vii) 81 (viii) (ix) fFl d%d * d 
(4 * 

2 Wl 23.3.2 ziir h MI 
3 Wl 23.4.1 M l 
4 i j 1 W ' % 4 ~ ~ @ ~ ~ ? , ~ M i t * ~ ~ ~ * * *  

r n q a v t ~ ~ ~ ~ ~ ~  
i i ) ~ % a ; r m a f t ( k * ) - $ I * & * k v ; r m m w *  

w i m ; r d f P I I I  

i i i j 4 W ' k % ~ t ~ ~ *  m%f31E) iflih-~,$ 
*?m*rnqIprrl 
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