cﬁﬁam@ﬁ@a@m

Sl i o

réaﬁuflﬂm




=
<
—
L
=
-
Tll
_—
<
e

VISWA BHARATI

¥3.33-25




fRfdwimag : 3%

AT AT v
HF3d NIFAT 396> ¢ yPe8 #T

FEH AP AFFET ST e Foe 3fers

© sz

&) ©ee BIF

eze Ausiftx cofiz
RSeS| & BT Goawi IR AT | FlaFTS] 39

THE AT TTietariy
e ferBi | ee/us FTMBAA (i At | TS| o



<8 @G e s Al T W K et
2R7ifRe | WA el IS T @ QAT BRI
Aor itg— {7 TS MFIT @Ttee 267iy, SigR
efSeie 2Brety |

98 7w @ creet FRRe 283y I 0ifRk 331 @@ —
e @€ JowT T ov— ufim Tl The [T @R
IR Hitg— S AW ARIERT 7Y Fite (Fiate
ARG ST TRANR— IR B FIH FRNLT
ST AR | 98 I GR 8 A -97 @0
cvzetaw © fEgEwt [t Aighy sfwie )

agF3



e

S DS @ GAMANT 517
R Aol

oAnyl e feife

yfez17 fAved

i I

AT @ AoTI ToF(I]
AR FeREe 7T
FHEIF (rgnet SorFrdt
FATPETH6T JITT

A7 21103 o oAwieds gl
AT AEGIE A 347
wfgF sAfFwitd IIIT WAz
g3 ot 8 FriEfHT Tes
wIYe Gfyg Mo

wA-u3 € Oigi RN

25 AR ARy TG iE-T e Az R

@
bP)
38
W
W
Vo
9=
)
8o
¢o
(§]
9
P

b

w3 At A Fiz Wi e qidGnemz 3" 2o

FiArafaT AABG e 77 Sesifer Bz € AR
QYTIoIF SHSTT W ZITAAT ST
ST EFRYUIIRE MW7 Fiv w9

ONAEL]
FlRfwi-farmi
sifsxataty A9

dSe
debr
3de

558

3%



otz B4re1gfar Soy



B8 AREITET TP AT 4T | HETS F SAH 4T HIIANT
933 37 7wyl B | A9-Seeine Rats e e (e Giwieis,
Wiz 8 gfew ol o1 wSre diotetuie aabr wwifizd
TS AFAE WA I TS | IGANH ATAAI| W eF ST T
g7 IRAR 1 To RIT @R IRE WoteR 8 swie 39-
FET @Yl F34 |

AR et TR IS Ageerg | AN > 7By )

LIEC I
Borérw TR
boce ={ Fifs
@ooo 2 Fife
Seoo ‘ So ¢S
JBre
5 20 (Fif3
oo es'e Fife
Saee 2 @ e
Sete 339y cFifS
PELI Yo @'TB s
3te 280 @IS
yaee aeee ¢
TG cMFRY weo Fifs Ifam wwfis =1

Ryl wffF /ey F= ool @y W R@g e 3



2 - iy SR ety

Rt A1ZT LA © WERE afie ¥re wfie ¢ wiiwey
Wy Seoifie qreey |

TR aeife e R SEET -9 TRl JfRete 22a
20 77 TBLS ©'8 (Fifd BAIfRm | A wWiT (RO IR O
T R AR 3900 QIR ARAT TR 2B voo S| Ry
sae0 QBTN ARTT woRYy BifRa dee @ifS ) SRR e
BRI Gifs wRe AT T Seow s A 3@
B9 € VRN WT wiford IBIF AT | SIIS-SoANRITTIT
TeaTl 28> WY R ev'e IfS wrs yaes BT Bl 8oy (= if
77 Odfe, /MT I/T QT WOFq| 335 | B FELOW dSaeo ABIH
i wEran fomt ¢d0 aF @R @ TRl I NN Saex Arbie
9%t T W | BE T TRyl IR/ T ov | NS @S
T @ WK FoF GopiRan 3R 20T RO 2R WA I |
3% ToiteT SPRA T T ssve 2B daee @S WIT weFT
38 fa | ’

FINEHT TR S92 bR 77 vee aw | ¥l IAfEs ='W
yato JFHIH boe T TRAMRA | «¥ HoT wERAyl IR QT =S
| orifewd aifemice TS wffe e A8 Seoirm AeiTel
77 TRroTg | @ffS olets GnATl MRl e R I SRSy |
i IO SPERA R FifdT FW W1 o |WHWT @ wpRa
R AR TS e cFifice sifFe 27 A w0 FHT SiFFT 58
FRoR | @S T BN RO BT e AW, SIS Lo AT,
T CT0 00 % '@ WITHFFTT TETNE v o 3w 3 oHigreeg |

o7 Pl AAe PAw 8 ewrEp-a [ T weran 3R/ 2w
mwl .



LIEL B .
wacer! 3R 1 ( Bt ) sy IfER e
rad = dbbro '8
9903 - dIde PINY 4
d39Y - YR8 0’9
&AW TRl 3R 2T wiea) Ffaeg |
I By I AYS N @ T oo ety /e @

438 I |

AR IGAT TR (Savd ) RS wee TS 1 ¥ Wy
@I 8¢ (T AT ARFONR WA Aol F0T | Ao T
Ti— R, A7€W, (T, Tehe, @@feEn, Lo, FiW, Afsy
SN, FREErte, WMRRFT @R, e, EHEE e [
e | g [{m @ @ 9fedy Sfdwie wEigd w8 9w
o T | 3 R (¥ AT SSAE 7T RAte® vk{a ore-
Ayey e FHEw R i s i Bl e¥ee Raire e
BT I TR TR |

AR Wy AL ¥R@ o Sfo— Zowitafm, S, wia
cifm), qwes, ota, wiRER, a@aRy, tgwes, RS, e
w33, iﬁm 8 ﬁﬁw |

iy ke @o— SEfEE, NewE, @fen, stres,
Bersl, ol ewtes, etbia, ggaty, Aatem, 871w, Raiw,
IEQECHE 4

SIS ¢ITIS '@ GIRATIA Bist .
3% 4tw @ 73 7l (Food and Agricultural Organisation



8 wiiz ST By
of the United Nations) 3%% >»e> &bt fifen aqrosw cx <iw-

RIS cifie 2Buifen oixl R e wRoi—
3% ©

(VAR W orEmYl (Al Ay AW md CHefw e

ny LINCIEE centfea cenfea

st (&) (&)

wRfam pe's o 3 »
qicw PR Qo0 28 Yo
cexxiE 892 °dve Se2 >
iR 7Eiy seee 390 N o
ey 99 Odee Y 89
e 8 3¢ Se) tY
m oo Yobro EM) 8v
Eifes aifim 2ece Yoo 29 e
F= 898"¢ Wire 29 83
siffsq widie tot Yo tH) ©o
% Wi 300 28ve iy »
ghifa (1o% 2990 ae 20
am 9>'8 2830 19 ¢
3C 8¢oo o0 Y ®
A EATL YLLe 3900 89 ¢
el boo 0Q0 e 3
= 998 3390 e ®

oW 9. 38%e 9 ¢
RO vesro Shpe. 83 b



wiiw Sfeiyfw Sty ¢

T AR TRIMET AR AT CefwA e QAP CorT

e et centfs= cettd=

sifaare ( o) (&)
K-AtC 8d oo e Yo
RN o8 339 8¢ ®
g ob'd ove %0 30
LIRS 39 Qe © 3
o ves LRI o8 '8
o 388 et ee S

TAETE ARMS (7Y R ¥, @iy Rl (reeR e
oz, Rey 3R ety @ tox caifiem | o Raw wiwies
RO B ST (o ZBCS ] w1 Saed /YT o7 Wi
e Agier Wi I NEEifRE | S Ry S w¥uim
Afafers aifSaran afmans (Statistical) fISitay 7w sse FHiex
OISR foF WT-AFH FOIT GENT AW WIS R WAt
RA TG AL 3947 © o |

AT O (X FANT ANTIE WO ©iF) [z iz frw fravs
KAWT o ST G ol | opsice | Fafafde ARd z8re
oizl exific 28w |

73 8
fifen croiz wffFrs (AT MiT qiF (s9ee )
AT AT so WY '@ TYR” I% Auws
: MFT AT G371 Y’
WW -1

R bt



™ iz @(ﬂmiﬁ? Sert

T A S0 I '@ TYR” 4% wiwfre
CTFT MMATT HSF 7 T

T LTI

cFifan Yo'y
ATICEBI8 LR

NCal evq

afE= e3°e

el 832

T 02

Ly 'Y

zheyid Y3

T v
wieafiets [ 80

k! b

TR °

Sffis 7l 2qrs emifis ey @@ wfwl Ret srwd
HENToPR] 50O | GwIEE PR E e Rt SwarTw 3w |

ciifes aifmiT werran 3R BB 8 ER @iftT-RIF 419 3R
T oteTy WA AT T OFS ZRewey Al | I <ol )
LA wifSw Ao W QN1 @@ Fhwd FeAwweeg 39 IS
T (¥ GoPRAT 3™ 2T & 1 IR <ot Bae w&eq o1, T wN
GO BafS T W | SIATAE T 41911 8 iy swal-
el T IR ifdwy 9k riffae s Fid weraE ReErel |

T4 ot gqaig (¥ &AW W ewiew 4RI w7 o
o BeFR UMY efg TSR | [ WO A O] e Wi



v SreiyfR Soiin ’

Seotr et Ratd e s gfew e sz (el s ofg
Qi FY W8 (¥ WAFATIGT O] FATHIT G I/ T 36T
AT T S B % |

AT ¢
TIATATIVGT TR
Sre JPBITH 3,U8¢,30
Srow QBITH ¢,89%,238
‘w8t FBITH b, 3¢, 00)

save RS Soo BIH wif8 wrAT A AET v fom wreww
¢ | TF T B0 ANBA Svov TS o8¢ A1 LT WOFTN 575 T
TGN AT AR I’ 2T e F ATRANR |

y203 ZBLS Sase DI A Beened G IRT TIT SRSRER
TRl IR DT AN R 1 R L wife Bziee Rew 2qre
M I IR zemy syl 3% 2 oNgAiR | e T7l-
AT ANICE TR IR/ 2 390> TELS 3o BIX AW A T
foa o7 @-sgdize 2quifea |

trwifRwis @ oidh wiwwis ¥ B @iy wifeogen o
@R /A 7T 2 IR werigEer AP S8l A I
T8 787 R | e B @lemyl3® 2 G IR
“NfRea wiies wifie, doteiq e wismia w3 28 1 |

Fifam, W ergfs AT ormgg ewman 3 IS FEeet
AR IS B W e wicaia figicg | oigiore R @} @
oo 3R aifdw T ofw g e @Sl 3R Rt
AR @l /@ 2 2 S FREhe el @ieT TR
SRS TS A1 Fe R A wfiais IR adl T



i uftw Sfaeryfen Sty

@ #3ift I/ T A et 7 WA EERY B T e
o fear 1 @8 It 38w fedy i crea 9, wiwisie
© firpei (ral qIRrerR | WIRIR (AR W | e (AR
ey vifia-Rfes @i waiT gz-wEaie |

Txe ve IS BN oW 49 W@ B cwinty e Aify Bonfe
@lfS 7 JRIATS Beotn ey | @B SR T 1 ARIT wife-
FOF IR WA TSI Ot IR (el 7T wigl BeA
e Mow WoR @t AT GRS SRIEN @iF ozee
AR e Gfie Wiz s Hifw GE RAs oy
TR A T4 F0 (cream ) AW AN Wi R T gonife Begd
T TeAtRe 27 8¢ RMfS B 1 @Bwew TNl AR G
g AYNE W oty FRM Few i w1 @ifEmr a
SIRGIfeT wok W a1 e e R ARdrs Ao @
B Gl W M| @R GifS Yogy wRe sffand Seom
R A SiRfAre wokas gt Rerreir wirel Ffte e
WA i A

E(geReate)

i3 BT e 3 ey Regrad ot calb b @ «iwasia
B WS SRS GR (RN SRR @ffS AGtE et
iy RFte e o ARE A6 wigh sfw ) werw
fite wifiiits IS AITAT T Sl w7 S Sifiire Seom
®S 9z (ff W TGS Mor T T G o
WS | WS b R e wfE T Suen zenry IR
R T® @ O vt @ifs o wfics catb R swerm Ry



wfiy SSretyfy ity » »

| eFs IR @B @ ab fbw ARt off wiimifes, wiy
i @Y oty ofY T Seoiv Ranifee | wor bty 36T
b OB erme TSI ORI o¢ B (R qOA Voo
g | BN WA, R T (e TS WY T IS
e ; e Sraet wfiw, wF (v TBCS Y & 37| AZY T |

S TR AT T NI LA, o4z T (reet o5 @
YIRS RPTTS Borty St 791 W | 9071 (18 (FOn
TGN TSR g WINE | IR SO Wl $o| 1o
TS AIGA] Ot WEF 1w BeoiifFs gBrery | W5 SiTeS-Serzivere
3333 ZBCS 2090 AHIR W T @fS IIAT vo o 2% B 41T 9% TT53
TR (i iff Aol Yoy SeonifFs 2qaig wdie HRATS Sesim
QIHCIT T-FAARA 9B BT Booig 201 3 @B Berwmioeew
Tyl AR SR ST GF-PTRA | FOAR @ SeiwRieraT
g wiieRe Wizt aiEe sfarerg @wet e
w5t 287 Ry AT |

AR e faruifs

Wrier Befa yfetd Teae St sfts Aiffae @
ARy RN T Wi e 70 o] @y e =if%
F T’ ME T | @ o MR T Gt F%iF effe s
Retaer i @6 e «3 Yl IFART o7l afderseatey |
a6 e €7 SReAie FFIT Wifmiferw | R e,
@A Feratorn Wi crfRreres ¢, aftw, wifEw e i
wERFE gifdde woik ¢ ity (e @ Qi gt
VAT wifSnd gy ATY 98 ST iy FRCS v w3y



3o ofiT SRR Sty

BT (e IESTINI g e graRifey 3% IR Wi
ey IR AR | 7 @B wifdE AR ARTSE s
T WIS I Y] TR0 WA Bt Ay wifaR ouige e @A
QR | AR WS i fSsiew SAFSY (5B I SIZIHT HAIF6] |
Fore Ruiew ARy el IR /N qow SR
WA Terery w1 WA wifrew R e gl
s ST BufS e oy Fifes zem e @ Serr
FE AfFe Rt WA ifend wmms gifends aFs Azg
RS MA@ | 779, 9B w4 AR #9 € AT Teshifis
8 fe-araeit i Seonve 3§ 2/es A | B2 @IiT M
W e IR [KEe ¢ e Reier e 4R &8s fiffw
@ ity Tge @ Tiwae o7 atewaw 75 2&Cs A 1

Rgia 28 ohdl FRT TafSem w¥rewy Rorgmsd wf-
Biare W3S (FwifiT FRteE B IR | TIeW (reiifAaicte @
Rty oy e | Siasads Safem FRems qaieiad Seies
G3feEE Y RYPS AT | RS wwA @i I
RIMF Gizie (@fF B | @R gigiee yeE =y e
FRY oSN U (@ifieT welk @ IR oY FlRrer )
wiafRE TEaigy Wi srreadw ifen gim FRFEw attrims-
Afize Eonifice ape = u7 Ffites 1 R ofidly IRwm
ASHTAST FRE @A [T @ W o &S AGY @z IR @A
o 3 gifeR Reay OafS e e N A1 Soiffaws o= e
SR Boed I TREW Ao W RN WAt AT
¢581 € ofe oo AR Bl Rawifere =R W |

77 Tl gt Wy Sl Afaid Beoiiwe 3fice B wite BGw



wfiz SfrorfRe S 3y

q‘ﬁ‘w wPIey | 8 Raw AR wfleke aifsd wgafie)
oiRiTe e Bovy crryl-IRERe dotelr fwd, ofs o
gfite wiiFen AR AT Seotina @R ToF gfite IR FemRd »

Ifasrz farey

Iiew Ry It Safdwm 4RI RFfew T aifie e
sfrerg | Afesite Bfew o € afks | few ¥rer #9iff W
MRAZ T | ANITS TGS WH AT 92 0o AR 9’E AMF |
g e FERT wifiter fifFaE vy fesie daRde o1 wa Ay
@ ThTANTET Atgiey Ffeeics Ty 2qre ofer s | IFafE Rord
e fewits T oS ot ofterl TF | walRRwRES At
BafBioSse g wfie e Revwd +Rw faffls Qifie s e
Yy orher famiee |

A ©

woFa | B
@Tew ( FegO4) '8
5 (Ca0 ) 8"
YT o5 ( MgO ) 393
5t ( K,0) Yoy -
Qs TR = Ae (P05 ) °'839
wEe] TERT TR '3
TR RE wifite ( HOl ) wwaly wxa 19’
w3 3fatar ( Loss on Ignition ) =y 93¢
o3 14w ( Organic Carbon )  y'a8e

a1’ Fi8GTe ( Total Nitrogen ) . o'



Y ' ufiw SaiafE Sttw

ST | BY
WHHERAR ( TREN O Kiw2 1 )
§13193 7247 ( Azotobacter number ) @f$ @ity oo o
AR WAL . R AT

o gFde Figied qf g 3w o FfE Rale s shen
foaifea

77 9
o7l | Bial

@Te 833
I3 37003
Mo o9 yed
W " drd
% TERT St °'obrB)
» Y] FFRT TFAIRE 2*0908
TSR wWifite wwwdw W vy
w4 3l = o9
& B o'838
@IS TG e °'0B0L
SITSHIAITET FAI4T W afs e e 7%
T FRIYARAT » S0 T

W 77 v IRF @ o sihenl 1T Sy Remd 3w R 30w
* 7 Fw antd Roam fBm o Rdfs o1 By 7 @
%3 ot Aty 7 v IR0 iy & /W A P SRw
( leguminous plant) Lucerne (q\ﬁf-‘() faumd 3fim o

<RI ohem e |



ufiy SIerfE S o

v
wowT Lo weFl | ot
w o (TEY BTN 3’y
FEA 33" AT (INF ) o
QEGire L e o'obr
TIRG e b & o0
A 0*93 crifea SO
FfN o't
rgrea e farwres i€ eirr—
AT >
»oFl | oY w3l | St
i w2 crifew o3
I Y R 1ot 0’22
TR a0 e JiE oSt
WTECBTCW e TSAE 0%08
FrafATY 3’8 @ otoot
AP (FF)  o'e8 fHfaas o008
THBITH L)

% R 8o @O W (¥ 163 ¥ 8 TNAT (X &y
w38 e afee i e | afeRS R oA ey 3=
IR iy T Settria Ree caibtefS f 9 oW1 TS v
71 Qo AT A iR 28re ¥ gfentd (Humus ) &ws T SR
Boray T o wreh) ew aww | i gl wifks fw da
wfiw w9l wifS o8N 4w | W S, qiREs, e e



3 v SR S

fifen =Py oy B W @A AnidR SRwWI 1w
FeAR ¥ Wie wf{e Afund ghat A o] aft e St
<19 wfiw sbem 77 | wfte gliat-qen wff ATAT 1 oAteetwy),
<o), §lY ¢ Wty tar il Zqre gReim W® w1 wfiies
RIS 28 3 T I @A G WA Sxire Bfew ewets A |
7 @8 BfEw 3 BRiory W wfics s 28 i Hiw W
AT wifis e Affdfes e Az @@ T S TifSx
it Boz ST 70| R (oot wfaw ot R elFiz | 3t=fe

AR G SHeA7 37T o8 o @t 28 |
Ar2q se
5. GANEIRIT efpf Sea-Orarey BT T Re° RS :9° (7
2 I R8° TZLS 2¢° ¢
o, e F¢NEse ( Rothamsted ) :
qivw FeE Ryt i@ ox v O
8, PR AR Jo7 FbSt corg
7= ‘ 30 &1
¢, FBCG T oAt ( Uppsala )
w737 eifis FlRfwET e slies e
ot “Yty

gty efirs Ee ol wfS Tw@E Wit @y ww) @]
IR AT SRS TR {3 3| TR @ SHTbIS 2
TGS AT o008 TR o*0e% ATRFITHA IMF | NYF AT
“fiad zqre Aeee gRemd afw fffs w1 wtwies
Bfits @i JLFOE AfFAe o 51% | WHET T wfies



wfi StroiyfRm Bty e
et weal e ARcie I TRee WeR TIRFIH-chor =
sgwe; (available) TR wfe | SiAwT wfice @ OR_
ARG IO AIF SR WoFT T TS B ©frf Agere; @R
g @ il SeoHTT JATS T80T AN | WY A TR o ARG oo
oizd RS ST A | o ARGite w¥EE ARy wifes ez
7 AT @ o3 TRGE ARAS 201 ARG i v
W Y| @R TREE azd IRT TR Wit arSh e wufte
celifS Voot T | W ATEAe] ARBIAGR NS &Nz T{we
et oY | Aeagiw ror Tiftes oter 7N 3 wlRewE Aoy
2R o {7 ez Nz Wi & R T TRFITE TS Wi
€ IREGE S I |

fufAfe R 280 oYl T o7, WNwT KT Tifcs wgaey
AT ARG (7 o] WEF | 9F 937 G se-d>0 @R 4w
A @ T ofteT T SITT eT TR Seoo TRLS s0eo B @
<G8 TfOrS ey eoo TBLS voo (I ARGITH ATF | Avetyiar (vt
OF GIFTT S0 TELS Seoo (I TYFIHT heq W | =G AAWT
GRS 9F 9T TFS ¢o WS GINS (3G FTGAS] AIRF T
IR | e ATy @B G IR IR A | W -
Y (eI TfoeS e ARG e =41 (B ARG v i qeere
AgEe] JRGRUET ARG 7| ISR [fSCS Lo AR
{ A AIRFIAT ) @F 9T 300 TRLS s¢o0 (F(F | 7% B 70y
(ST N 43 LS 78 Ofsf #gaer | wefe @ifS waez T 2¢ T8rs
o (¥ sroeTer ARG (IR @ TRGE ) othewi 771 e
Wioes SRWT (I ST AN [ | KA T TS 72w
ae] qiRGE wfF AfRFAnd g Pm wfes G e @



0 wfiy SeigfRT Soty

FfiThe Sl Crat o] TTTSI 29 el 371 AW | STy
FEeM UATS (R @RIT AT et IS 7 IR 5, WG
R ofits @lfS T 41T o A WTIT T Geom W T AW
23T SIS TS I WiHATS 2&W A | daoe vt
g el wie et FRwifeem @ /@ At & et
QAT A T8 ooy T | 917 B fAwedw ( Sir Thomas
Middleton ), i te Rarte wqtaF Ii3 M¥ae 2o R @R
7| i Iwifee «f Raw w awh sfimifeew 2w =g
wfe wWigw @ P W AffgS TRE 1w giv 7ee =l SHEm
a6y T | ey °Y Aftes 1 7R Tiw 7 = sihew) AW K |
GBFC GfATS WCIT AT AW | IR B e 9 Sesfive +9)
g7 B TR R Rowed srree e @fim
WPt RM e | O] Rfre SR 758 v e
m@mﬁmm,w«mgvﬁr«mwawqﬁwammhq
AN I T30 T 41T Beetww F T A |

TR Rod #Rw ordl fig @, Tiaes @ emrwﬁm
(T 41T T oI BN T SRS So-32 @ ARG @ 2> =%
TR @R -k G BN w@Ige (K0 ) aew | gean
&S 3T ToifF OF Rl wyutw 9 ez TR W @ gfivs
@ AR YT AW VLI WA 7 D7 oB oFw wwdT ¥
ITF | ST (RO AR TICR TG IoH-T& =i, wopaia-
@ ol aR ABifFERIE rid— 98 R ewim wuitw B
afaTtd i Sigl orel TF |

HR BRfrs g @ Sew-whws wmwﬁcwmm
TS oo (I ARGFITH-TF i€ AT | IF &fS 07 s0-32 Ik



wfRy SEaeIRa Sty 39

TR o 2&re Fwfe o oR wfits @i aigdias-1e
ot etatst 331 Al T, STl TR @NT ¢ o IS WoICHA 1RGO~
w7 A

AT AT AT FROFA ALTAS ATIF| o'0d SYsf T
(PeO;) AUE | |ffy @F IFT GRATS de-30 @AY ISTSIT doeo
RS S200 (G D ofeq W Fw ¥ AR oy Seoiww
TS TS AT 1 | W v opl Foimitg (¥ oo (@ wifad
TEA AT ST AT e ST WEF *TIT 0T 197 3 ATe-
S WA offeql [T A1 oAk whee &fS 9w iR
Re0-¢e (FTG AS] TAHD AT | (Y GATS 41T I =T 5iY TW i
ZR0S W At RS WFAIAT ©o IR (1Y XA TECS AN |

Ay GfiTe T AL WS Mol BT g
(K0) =fez ofixitd ¢ftF | SRS Algwd gfics ww
AT o2 Ofsf BRI BT oifedl T, Wi &AfS @0 2000-
oo FfG i wTRe AT | RER RS 28k, @fS
QT 3 o Jestinw R wftn s ABiFER e &es g
AT I atfa |

R e Bferws Mo witg | cxmifwed A frw R el
T |AHT (O @F 937 Gfacs /A o1 28e @y (517 o
TG Q9 @ 20| wozees 7% I o TR iewwa cvst
Wiy, TGS ANy 27 cweA 77 W oA T WAt AT
T oiYl @Fd I WIS TR AT | «@qFe (vl fAmiR @, «@F
@37 wfirs g8-fox oo TRGivaw SRowe ceivl Betrwviva woier =11 |

AT @@ eI (reiE ifSrs AtgRers Irtatiy wEed,
TINAFI s W | BRIt WF AR w2 LB, i

2



. wf g Sfawigfen Seily

RFEWT TS 9 HIRGRTY wewhe AtE | Avedw Forw afies
WE WEEs, AR wees e HRGiw sy s
«RF | 9] W G oNEEe IALEN € WiMAARY wws
QI FR TG o |

Tfors @ oA A Siies @ AR TFES @ bt
TP WY T 9% SROI 1 ST ¥ I | IS A
e WS wg ARl Atew T, Siziw F34 GRCS (@7 FIB
QLT SIY GCA NH TI T A | T SRANT T TS FAISE
W AT Teq emiG | Iy < AT wEwse
e ¥ wifie e /I FEkmw IMREES avs
FRW A | IS e ARACS @ifS A7 T 78 @ifd B weoris-
THEE Beot T @R By ey FRW Wt e W Fw
TAbTE TS TSR | I TARTLIS WA A TGS
7, e ufire «® aqge i gataeqes s FEtmeE
#fEe fifdrs g&u A=ty FEFRT 52 8 O THws AfFds 77 |

Fafamy §ig wpes wf¥, #e.e Afirs aiw | 82 o ..
T A1 AT O wEes wEw §iE wpes s
NP wfdF Afad AT 1 oK (7Y AR (@ FARTLTHS
ufire Fgs WP Q@forw AUF q 1 9R Reww 7 A7 9f
TS TETE ] IRCS ST A | R W A (@ Wi
R ¢ BrRGRuiE @iEe Wi, G-R W et 3 s
OB (13 D RIS W, A BRora cottae aneer 1 | Qetory’
wfits ey i AT ey iR e SRR gy
ARINY GB-7F WA R4 NI AF | @R ey wfies Iafhims
TS ecaist I Wi, Wity e SRBiat wrws



wiiy B4reigia Sy 2

sffde | @} PEEs WS W AR 7AW o Ty O
CotY FTACS oTT 11 | QYIS (vt TR ¥, R weer Wi woas
w#ﬁwmmaﬁﬁwsma«%awwﬁm«m
¥ o Wi wEEs AgETe o et Refe ) "
w3l o IR @ WS GRS et e o 22rs It
cdYe z271 = wifFAnd IfRefe 211 ARIA7 et BT wm s 8w
@y AR Al ofis o Frse sk o W)t oft s
fofe o2 M1 O ¥y WA RS * (% 1w i
zqrs Affe g1 Iy ot 2&re Rwifis 29 o oft =
22 OC5 | -GS T ST I WS TR WRYGT @
T LA A0S | ATl (O Nt oo o @R SRyl
wfiz 72 W1 O IR 0¥ @ st (red G Stemra ¢
TS 3:° (7| THI-SIAST ST Siemidl w° WS w° @ |
TG-Sy Gfies I T Metoie 28 Wl 7 ety oo Wi
Sy wfRFa? It 287 SR T ¢ wfire wfiz Ay oo <t
AT A1 W95 RV A WARFT @ A W o af{7 s
wifit Teiw wEiiR AV ARTS W1 R wm wfice el
*fa j, TGS Tonfew wqcw @y ;w1 WA oy Wi w®
ez o A1 @f Fid wH-ufy Asaq o el o
weerF wfEF g8 2w |

FOTR Y BeoAIHGET FA G, GoT AN Gk BEI| 27 28
W OR @Y AN 3 TS TS afiy Sl 7wl @ 3Rw
U ME8 | ARAITS @y NI 7w | SiRiA oo YRS orwa
AN oR T % T IR DR [z 3o 9w Rt
WS W @R SR R F AT Seottve el ooy 31 =S



e ufiw SfreigfiT Sotw

B | TR IRW R ey [ Aveww fifde IR
AIST T TS W «Bwe A @Ry R R A g
WY R | IF AAE PRAIS ey Myl gEiEmIeRd Wi
e | o SiRire R oW et IRER TR T Seom 2B |
T PeFS werPT WA I AT Ao @R TSN AT
@raes 284 |

@F 9IF GRS ™ 57 CNR-aTET A7 @fS 3T et IR
A T Beo T 9% WA oL WY W A1 AFI-RCH
AEs cral AR @ BIR-H B T @ifS 39T CwE edatst
IR OR oWy TR} I ST A | (OANiTE ey @] TR IR-
R &fS I N At 9 W (AdE R S Oxe |
AN TS AT T (SIS @S T4 7B 707 2Tew) ¥ |
E2ieR A T (A (GIET FR @ colfeiien -oiwfS 9 Ty |
gfite wf§F Affad du-REs o amie? e 7Ry Safes
fofe |

AFST-RICANe FREIE wR-IE e Weorwl Fi3T 3 ww wifRE
4T IGS TACG | 98 I GIANH T 3 o (T oAfamid
TR ANETSR | A REOH IS 4F 937 GRS H5--T B (NI
et FIPe AW TRIS(R i, (FIAWT TR o0 Uu-RfEC ootz
IR GRCS IS & I TGIAT Qrete | T crew
@33 &fS T @3 B NI 97 W1 I IS @ AR
MR AT 371 BBE ¥ R 1T eiteT T[T [ | @B
+f%53- 821 '@ WG FlEm A7 wiwe Afiuitd g oo |

«F B oot el M5 I T TR AT | IO v
B9 o FRewmE am IR oiRe @ ¢ @ Qfie



ufiy S oty 2

TR IToRT oitem qiT | awe-T, Rt T A o o 97 w3TT eoiifis
T I R wiRT RGO G18 o oR SILH 4 415w 1 |
BT 4w TR, 51, It @gf stwide caitaey wad AR
afzR |

NI 9N TORET Vorifis

@ IV ARl IR W iR Rk @ ot «f
ST 78 @I @ WK | NI FiEiziqegs (Carbohydrate),
B ( Pentosan ), grpeerter ( Cellulose ) Bwniff 2w ot
U | wBRm o efite AR wReew ARe fifEe @
Al R wa fu A gifis 2B o o 3t wifie
o711 '@ T BoofH FCH € (R 7w ®fe7 ( Energy ) 201 wiwl (¥
QTR wEr IR iyl A R SfweE TRy dw dw
giffs B iRz Wifio a1 ¢ “fews +ffde =1 «& =
ARy wiwal FHE A G 1 IR BR 9T 5% =i e #ics
FICATIRIEE S croniy (Starch) erpf @-wa QYT i wite
oY) *fewiad | @79 v I AT GR G@B-R I
ey ARy v N o 87 ®a FidRe wifie o e
& Seom W1 ] #fe Thifer Rfe 7w 7y *RE =S
Afenl Y1 @R =few ARy @Eefer 8RN 51 e epw
sAfFaitd FHE g | conie R e corne Wit sAfiaid FE-IT
Qi oAt «ite | @B ot A WWEEE Ay Wit
2 T Wific e #fe W 371 & #feT sitgioy aiibe i
ST st | e Aifdes Rfs # ke Sx Fi47 vz i
ST ALY FifFS W 9 FHERT Wife ¢ #fEF Bestiv 37 |



23 w7y SRR Sty

It o= 7™ ( Russell ) If@gives 1 adtmobres FRowa @3 @3ta
38 B9 (MR emls IR o CFm TRCS 85 TWT A oAf¥ia
oot @ifS B e o1 oonte TS Seo e #fER Sitet aifiers
A AR 1fE A AR TRe wIE Bu K
wrieifm cenfon Eenifice afiafes w1 BfR A e W oz
Gifie 20 qite S wiawi #fE g |
CeH 1404+ 60y = 6C0,+6H,0+ 676k Cal

Wi Oftr 3 TR U R i e TR@iew ez
FRCS M A oY ARAIRT Do AR Tewg 1IE e
N | W St R 7@ O] iR gReieee = o)
@@ T Gfires AT owe e MR | AW SREeE
AT GRS SR RS TGS AL TS W A TR
RGBT Ao B azd 3R IR 71 [EHR Sfewr wdowd
TRGE-TE AT vl Pimitg (@ crenty-am wife oW, o
119 ZoifR, i1 Inids g e oz 3w 1 Fe TRE6E
2ehrd AE ARGHEH-TE AT | RS AAFEE IeFT I
g o fAmitg @, AT e S IRETe uF 93T gfies Aio-=b
T oW Seo 71 g (oI A T RE-nge A A W
cTifonta RES ewat FRE T IR AT GR 9F GIT]T 20 WS
¢ T 9fF oheNl A NJ-NW 1 [/ o7 PR oRQe a5dw
N N AW IRTS S | IO & (PR (T
RS STnREN Arewes, wiEEE RS, eifen TigEs,
e @S, iy Fainge, oty wred aef e
TR Botten. elwe LI *097 SeotivyRy oo TRge o |

R Il g o, ofics o et IR o



wfiw Stz Sty ) W

I-TF Anidef v fz wifie X 4fE M 3w o] R
o7 B3| R FRCS AR T | AT ¥ Ao ot e
YR W 7 SfziT @ i wax ARty witnifairs sfFiafes
;I 9B AfF THEET eei I N1 i wRoeew
AIEIT TS e 27 @22 Bfewra IR 72| 307 |

sy o FRW @Rnfk @ o st RN s BReme
TS Tees Rfte *RE afie e 1% «Hi7, wwitnfm T8Es
e pRatdy affwd s w1 Fowww BN wfewwew ey
wfite i 7 Fifi 220 FEfT Wil ¢ #fF W 331 «®
#fS oo uR FREEER RiEn Bign Wit +Rafes afics
ST | ST U SR AR RS RS 7 1 @¥w
Teey Tew AT RN I IRCO AT | REFA o Toes epT
sifated BT TR fief wIRTE sy R o |

AR MRANFR AIRET WA ofis SR 3R o &7 @
WEE TR GET RN S ASYT TGS LRI |

CMRT LIPIBT ZZCS e KA I TS AT WS
AR | I Ifewl-Residiad fem wifmites @, o a9t
TFIOH-TE i, TID, AP @R F g @R 01T &R o
4174 TYS| € W P QNI N IRT T @R @& I
eftem A% RBoie BegR | e WAMET ANaqNT (NI | 58
TS @ NIRFS 28K |

TfTS el [0 SUT TT (TS AT TRFIEE N
sRm SR, HREE ¢ gl aN w1 ¥ ufiw o) Wi
Mo er | wi ANt o} efiwts 72iEs | onvas R e o}
@, ¥ wfiw ARGIweE Qe R I G @R



8 wfiw Sfasiyfén Sty

ARG T QVPIE e Sty fx Pz 37w wRweew w7 aifis
S qF | 9B i T B e s o o JidEiEh
o AR JYHE AfRTe W1 R @ ISR SRE
&fEFmT qgony STy RS e R Bre A
writHifay TIRERS wf® Az Reafie &l AYETA 7T € wA
sffds gw1 ( NH,NOg=N,+2H,0+718k Cal)| i¥gire=
A BT @I Bopir I A1 XN IF e Bomd
NPT APIEE ARG rieT s I qiE eI
@ Fw Wi 91 R R[few o cqwmifiF o IR
it foatg (1 wfits «vee sts winifE-ge omid et 3R
Sigiy e wdfie AT APt ©fst @ FRT FICE AfCer @R WolT
e w11 2R T | meim,wmﬁmwﬁﬂefwﬁ?
B3 Gfirs Spifemt ARG fde =)

CNREIT T -5 IE-T@ A Aiew oiz) a7 AREe-1e
srtdefa aifis Batw wofa 29 RT @1 TR anifie
2RAME v, B # S el FidiziRegs s 2R crreg T
€ TP (S-S i w TR oHE W Nt I IRIRES-
Y (N Wi 29 3 IR (7 @R (el aw ) i
98 I T FAIRGE-Re iR e FfeT caiftr
sqiTatfEce A51RT A0 | By oot «@3f wf ot @ ey
greifdr a4 | cneIR S o 4G [Gif el ew-fF, wemtey
Fratpd TonifR wiwml Aiarei IR RN @iwk o @ g3
efite et 3w wfin TR /@ @1 Sfice onfeEs oty o -
TFA I I ARFICoTF IR FRW wyicaifw, TYEE € glRed
MW 3R AT 9 a7 s 79 I3 1 ST 9B Y ooffIT



ufiy SaorfRe O T e

worw P { wifFS o e AR @ o AT AfRdas s
A ATt WO | |

TE-orrs ¥F ¥IT IfTS Gfis ¢ B e coitew evatet #fRea
ST AT 28 SIITS 41T 31 o7 397 331 WA | [TOeTe @I
3 RGO Tg CFad TR [ I | e 4 o T o
afig Gl 3R FfRTS o q17 737 A% i |

SRl oA RN @fRkRuifk @ 5 o 3 g efics
fiftre 3fm wfin Qs TIRGIER o371 o"o01 Tqrs TR«
ood8 T RSN W @ Gfite AT ¥@ TI CoMfIw e
s Qe ARGt Joedl o2 WafE IR NS At | Fews
o 33 BT T R SIS TGS T BATEH 31 ;T |

i sfftez oSl ( Melia azadiracta Linn) gfits Jexa
s #fita fim AT TG © ghiatd 3 offw 1 <& IARGI-
com IR @yl I @} ¥ AT AIBFITINS wfirs AfF TRF e
*fes 27 |

"R W Gfics R e o gfi SRl 3R o iy
wiygl ofrw FRW ofimife ) edAiR AR S St
AT AT GFRCS CFfam It &R e Ais-g¥ 03
i TR e 0 e TR TR e oy TR
a® Bfire apy TIe Besifts ToRifRE | '

wfice Tatewl T SRis o fiftre R afiw gietd e
RGeS W1 wwp IFARE AN @@t IR @} ]
#id @ =S e IMWeie o7 J S IAUAEHET GFAS AT
A aifisifs sfwics Ry qang | 8 40w Fate opest
BT @vE Ta—



e wfiw Saeoifer Soty

AW 55
sv88 FFBICR Ufire S ARLFire aoF7) o 332 ofst e |
i et onfenw ARES v ey
oEEtt 37 firs  arm 39 wfire  era 33 wiirs
% 937 g
B AN ¥

MIEEIE L o
efats 331 gRAifRa o 89 bY R 80 b 00

338 FPBiTR wiits
B TG

“ifAmtd o'Se8  o'333 o333  0'333 e'3%  o'%Y

eTiET wwe, (Askov ) FRtemm @ 1AW TA Afrww
(svas-s38p &.) emifte aig v, o-fifdrs wfirs oia et
R afiw i TARGEE ToFT v /e v of M AT e
aiferty TEE e IR @@ IR’ W AN AR @)
wicafiFty el (Missouri) Ffiteme wwast waiwa «fen
fmifRa 1 oek wfirs ARG eEs e e IR/ IR
A elcrs wEl e Az | e Rt o ams IRE w
ARG o= JfReie 2 |

Tfics e [t 2R/T ww @ o IRt otz 3
o crex 2a—

A 32
@37 &f% ¢o B (oM13T GRS @catst F9) wqifes |
' B afics T ewi
B ARBITEHAT R

wwTl ot ]
33-2-3299 ( (a1 fRefrets o ) o*o0ty 1338



ufiw SEroiRfe ot 3%
' 1S AT o Bt

weFyl St o7l ot
39-8-5399 00838 °'8bY
$R-0-3399 . o'eBYLY 0'obr3¢
e wdie FoRT Wiy wfes
(=t Tt wetd )
32-2-5a98 ( (N ﬁatmzr 97 ) 00 ) R
3-8-3999 0’0809 °'¢ SV
32-8-5309 0080 °'85¢b

@77 &fS 2 B Togr Gfite AR RN e F= sten.
fofaite—

| AR s
KCied
B AIFBIER o FEET
woFl Stef woTT! St
2-0-3209 ( TOYT fIRTIT o7 ) °'0088 3'99ebr
SR-9-5399 '8¢V o Vi
2e-3-5391 ITY: T o'893b
WHII (FIFRT WS wfiws )
?-9-3309 ( AOYT e =77) o 00p 999
32-9-3399 "0t . etabes
-2-3299 o o0 o' 88%

WW%(W)WWWW@@G,WW
TGS F Wi B A TR Iew qﬁmmx &
Tz T AN 38-CF (reT T8A |



2 ufi SEreigiRT ety

LIEC Y
oo oW TS Wt x'¢ @Y AT 4T
TP AT Steria 0o TELS 9¢° (7
‘
e
[4 2808 c AT AR
*TFql ©f weETl ol
Ar-»-2289 3%y °*o88
>b'-°-§‘38b' °o'd9¢ o ow8br
Rr-Y-3380 o't d °'o b
I
[r-B-9289 PR o'ot88
Sr-9-338b Y2 o’ o gVl
Wr-V-I 8 Y de0 o’ot

Betf3-Be A fiw ¥ ofit I3 LRI RIS eFT) 0708 Btof
G IFLFITE, » ©fst FriAfHT wPee wfty BN @R e Off
wefie wifie (P30,) A1 § @ wab-3ga worm @3
Gfires @ AT oA 33 wHifRa | Ogire Ao v ARSI
R T AT TR e A 9r A kG e afR
weerl @8 v werfew siffmicd 3% orrgutfee

B3 wfirs ¥ oy 3 @uifen o sl woiw ewe
z8e—

AN se .

¥ wfirs AT o2 ofsl (b BB, ©'s ©fs FpAFEE

AR (51 ) @ o'82 Sty TElEF wWife ke |



wiiz Sferfe S W

iy =i
o T B TIYITWAT
»wTFA| S ey et
A R tin TRLC 33090 Y
o i o% 0998 °'OVeY
TGIT
AT SRS 33099 o339
o ff o7 3000 °'9)obr

GBI AT (el W @ T TiSeT w7 YT Efite At
R 9B Ul iy =fFemtre FIERIYGS, orgatw goife
FERIE AR AT AT WRS | o1 2o LT wAfFet
Z 2R P @ AF Ay COfie ARGieew IR/ AT = vt
T (T, WIS TBS ANw QT NG TR ARTRRE T
oEFS ATT Werw WRF | AR WEART ATIY 2o AviedT
IR QR G Seom T wfiw SR wiEF AT IR
37 WA AT 8 IPer wWitares JRETET I/ TwT
T WieT 28T AT | NS9SS (¥ T oS 27 g v
9% (31T IR A P R AT TRNTY Wi e RGN
e Bd7e) 3f% T | '

FTAFE FFBT I

qzhe oyl fmite @, cr-wifics Irfamty ot i s
e o8 wfics e NRitaeE 3R «fEF o | ,

*f e Rfex wior oft Romd /@ @o W @, It
TS T G WAF B4 W 6 TiRiS AT ARG e wikT



Ve ﬁim%’”’

R | ToAk BT ¥R gReir e IR B oiie
ZeBio ¥ CNieE, 4T 3 B, A, Toes it Aewaer e
xS 2o o1 Riftre 71 367 2 AnidTe At b
FIB I IS FRAAT gigae Ritrs 31 wiRws 1 ofiw AAF =
Ao Az e wRoeeE A R +Rm i e q-ES
“AfF 77 @ §TIZ BRF wtowe arzd #Ra) waw TAfS Aiew 37 |
SiIsasy (R e fafdwady Febast T «Fw Frafmin
TS TSR T | FE G TEARZ T T T 9F oAt
TR (Y 8 SIRRAIT o) b TRS S Ol AW AT | W
| ST W, W WOF I, SeT-%i T, iy i e
ey Febast Qe «Rw wrafinm wEed @ AR @z
TS @ SRy wed e oy el W gy # |
48 77 ZRTIR (¥ 4R T Aefrefis Wifie et 3fe gors-
wIs oW T, 7w fNw Frtafimiy wws afzs 1ff sewa =ib-
T ot (AT @ SURRTT TS MF STl 28 TR Sty
FARTTT @9S TGIRT ¥ A1 | Ao TS FTre Iz AR
stheTl qiECeTE, 3% B, Sietia, SrTs o sifFd wifiFs g&uiy |

PR O™ ( basic slag ) ot

AT e @NT @ ToifS-elws 3 1%y | @B T8 i
&FS IRAT 7T @3 7Y Vet 27 1 BehtF FAT 417w (basic
slag) I | RS 5, s, fifed, erwfean, @ e wi-
R s o airz | afswanar gafa ey s e
B @i 8 Bidl FIvifT BT o Sotute wPy
I erhenl T Sz wRiRe ford W @ A @ Stie



ofiy SGeifiw Sty 3

wF| Wb ot TR wFe (P, 0, ) ¢z | .

whywl o #RT ofmfy o, @ R e ofw
TG UG AfS IpRoATT W@ *A K7 AR e Ffiw
e ofits et R@ o AfE TG © T e
A3 ke T | FRINE IWITT ¥ ARSI AT @ T
qigwet ( basic slag ) Re¥ o SRS %15 2qre v wi wERe
RS ( Py O) AMF | TOAR WWWT (ROR FEHW wigwene
TRT T Y A7 | FRE WAl o Ay AR fifds
w8 TR |

STt 7o gy wfy Zonife wiRekea? Rwer Rew s wf
Rorod 7 731 =y af%e i€ | wFgpd wf i sifwig Fptafint
s ite | WS cfe ditem Il weem R g@rs
SiIfF ofst | gigwe @ wRpT @€ R I ufiw THS WF e #y
BT 7RI |

sertye WiEF sif Ryt aifis cxwifi = atgRar (Liebig)
Wy Fafes wiRs FfRmifee o1, Baie gif E8witR Rfew o
2XC WY Rax IRT 51w oo o S gt wlEA frecy
oy e wfy Fuone FRy Safdem gagix heow | oW,
it gaowEs IR Wree iRl WRoner IR Lwe
R ey

Bt SRS DT I FROWT 9T 937 GRS 97 5 5w
wigd iy o gage wRweg | AR wifives o, faRd wvew
oS Tew Ao @f Fiwd BT SN W e @@EmeR Tww
TS YA W Res (@S Tqrery crivml Wi 1w w&res |

Roree | (ome =S w@in, ohrwd s wfE 761k ayfwme



e wfiy SEreigfen oty

% FMre RR | S FRY Safvwm Wiepd o Avndy Afes
fifers 3fam oww et SRy |

FTEE T :

wieAA% @ it SafeRm wifSord wfy 3l «fw Fi=lms
wh ANRSRT Wifie e FRI Fafm FoRwEEs dvs
A |

IS &fS 7 YRS ety 78 @ifS B gorawpss ees o |
9T, G EAICRCsT YA AR AT TP W0 B | w0,
AR WEEs WA 4igwe (basic slag ) TS WA WA
TNTS = ), W SRWT T oy WY AR @iz RS A Al v
CTRET Y OF MS I TS FATTALRRET Beetfiey sl iforece +
IR FIAA G (¥, I TANTIT GO A AY S Y TG
TS T WAEHT FR-F-FEE oAl A7 o @b @
(Sir John Bennett Lawes ) s»-88 ita FAATS TS I
Iy B FhEAfeew 1 R eftmiferm @, sifwbrer afivs
wpT efetst T SIS *waiw | W e = =i 3k ww,
Re Wiy ¢ AAFeRT Wifiter i TIPS aws IR
ozl gfite et FRE G178 ofits =N A wgE ww e
% o1 Yewe A GIHHTST T AN o9 34 A SRTe
TR T B SiEifFacs e gonife gty 3RS el 27|

TS ouw @ ARty wig e e 4w« AR
e PEEE T GwT WS | G e e (g EEs
TRret B @9 W1 FAEEES wies ety IR Sy wRke
e aRe ffc @®n iy b §iR e



[ Cay (PO,)y] @ Frinfigin i wab([ Ca, (HPO,),] ¥R ¥ 1
«% T8 TRS I ToTes W) TR s e
oA ¥ T3 e eiRwrefity weed HRemafiay wyss s
oA SrRTES WEF AfiAid 3@ |« fE, e et ww)) g
- SAFTSR W v FRerAfiT wed wfS ww Rk
Ay T2 PR Afs ;| B2 I O @, FHEhE Wi,
FiRFTEfY et CRRIAfEnT Tt o Wy AR -
I s affts Res iy wdie wfits fw s,
wfypd w3l gty e Ffw FHERT wificen ixieg o R
TS FIAT T TR TP W O ALILS o awows-
oTE ufy TS T WIFeT ATY effe s W - |
% iy Va7 gifder wfices wide ARAid YARTEES I
R W 9 W AT wFpd 3 1Fw TEEs FRErEs v
T =W Tt I | WWSA wiAes TS e §1 A Iy
318 Tt Bomifiel we A peARTEs e wRm
U |

ntx feme ter smdr TIEE

ey ARty emifis wBang a, IR wifiter Agw
AT Weorw| Tore 4w s 91 FEE ¢igw (basic slag)
DT DR IR ©IF FHCE6 '@ FAFIT T TS AT 28
4T TS IR IS 2w | wiies Rz wifie 3 e
T8 0O I, (O, CNIT 4T ot g Roif Ipfena enw-R,
IS WR| FFANT @ 6 MY @ | SfE-B Awidyz Tifice
fiftre #fam oir) Ny Nz sfwwss gy wifis 7 o wfite

A



8 wfiw S4aeiafRT Seiiw

FiEE Xifo © 1S Berifie T2Ce i | TIR 9] F147 @ AFw
TS WA WA GPAA (} (FT GFACS ARGA-RIF 1EE
% 3@ oY TE, @ R ~Arida Mmfued wfics Tegere; ey
sfiarde I =191 *FE 7oq qIOW & ( IE-IF ) s, e,
(13T T ST 4G IR FIT & g1 ROnifRes wad e oo,
B 8 &1atg Aies | @B At § R | o wieed offed
7EIR (o ATIATE € A I TEES WA TR G4y
RN FT arge B Afiafre x| #Rw TAFE-~IE
o1 g F FfAe ¢F (FEN-IF ) o, AR TEEE W1
WEFT JIGIA HCIT WO ARG H-TF AT, TZHTS] T,
B, B, WALTIRFATX ( trace elements) @ A9, TAIZ
#fi7 Safeate a3

wiET ey SN BafSm WA ffI® FWF AW (green
manure ) IS TRCSR | 431, ¥4 Ponfe Sfgr G ARA
FJIRT ¥ W ASAAq 74 AE AW AN clover, alfalfa,
lucerne Bonife qga YIZIT sfaml Wiffterg | @ Bofiy NI
A WHFT ¢ aF b ARG JRA7 FRevre Al |
@wifiFad aw IRIW @ @@Aew Bfewd ga agmifEE
{ Rhizobia) &y §aq & I @R @8 BRYF AR Ay
&Y IETYTHT qiae Sge #Rew Aty agwRm gty
R Afae AEgeE widwd ¥ e e By SRwT =
w7 ofb7 wiF AR W1 TR 9BF BfFreww viy 3 A
siedd A feed sy PRGN @R e BT [ A fAneT
BT (97 Wy @AM IVW BE wW SN Wig) @} &I
7.8 R FAT Ay afes e a¥@Erew IR w1 T



iy BfaeigiRy ety et

g o Sy BRY (legumes ) widw wiics fi AR e
T 5Bl TRy Wk T 16T Lo FRT Tafow et =
AR T Worw TRy SR TREERIE omid @ pA «f’E
AR MWF | ¥ FA RS 197 47 vy Tty Sy
o7 AR JIgS WS | @A (e g% WfeF Sestifis o
ORI (e A]ifE oiww Wizt [fte ety Bfews six af%
stgrerg | ATl FRA vl Fieg @, &fes w1 digae 71 e
TS e IR @A Ofgw ATw I/ AW @ wfite wfF{e
“Afaaied 2o ARG W A | R (XY A<l (I AR
{IgeTT IR IR NS | TGS AT gigwa ecats 3R
pte TEw IR ST | e WA qgwE e FwRaty 3Rweg
% =@ aff aftad | TFIEN KMFY 2%ecs AN R
PTG STia, FIIAT ¢Igae @8 ALATF AF— RoIg
B3I TS WAIFS Siee 41 AR AW |

WA AMRAAT AARefre 28R @, =4 sfirs Py Sfer
#q, clover 3l lucerne ¥enify fifds sfim feer AT J¥EF o=
Bre Qfaw TAFeET @ w1 T g 1 e s
B1 4 1 Ref7 ARS RS e wResy 4R @fie g
“iedl T 1 @ I @ O W AT GfRF SaoiIRem gage
W R CWAR FRAFW (YN W) wpwopd fifds w9 we-
F&R7 |

RS ¥wet @ T¥ ¢ o IRANR TRNW T DAL Aoy
AXE IR RIE qIFT ARTe w1 FR7 feAteEy vy e
cres famete Sféca b1 3R 1RSIy |

SEF A I WCAIF TEANET FRoW AfS T Ry 7 By



o wfiT ST Sty

e TRGITe s TRroty @ e ARIACS ety oA am By
QfiF TRFo 28 287 @fS 1T e W @ o SRR
wgrel IfRCeCE | Wiz cree Fwet IRz vy [’ =fw
TR Betfey wifiw Bewl 3w I | ‘

6T RIS o167 © AMAFORF iffres woix Wairg o 9§
Ftard AR wifitor T IR si¥reg | AR wifiten
7 3 2eT v FATTThe T2 2RAg | Wiy 4w W
RS v q 3w Flte IR Bl sy |

AR AT Al R o, o (FEgE ) Ay
afRe pf 4w wws At #he Ay AREE-wDFs ar
AT O TReer T | W Sfiw Sfqel ¥ offw 1w
=i @A @ Asens oo afits @ @ W
TS AT 9 FERT Wifie ¥ i wrese wa adge Ifs
M | 98 FIIA SIISAH I A e MfYrS FA-TE
i s FRE @ Rkt Soin 27 EBIo 1w Avelata croww
wfite Bz fiftrs sfia o} fiatd Soptr aw a1t e Qe
wfirs 1 «Raifs @ g fiftts #=1 717 Stz ¥ o] wfics e
wes, SR Tt © HEnimy wped Rt @ pew e
AIRT afFTirs Foerer ey PrRd oAfids w1 W]
AoTETS FARET WIS 0T IE4-F AT YT wfirs @5
TR T 4 30T, WA o O T |

201 RBIY 28T BEY AT FT Vafowwm Rfow i‘m(m
FEINT T 5 (fwife ) e WP atgae AR Fhee |
BT MY 9R T BeoAivew wirren Wit wifis ) g e
gigen FEAT ot | @ FR0d GR-F ol wfig w@eR 17 Ffce



wfie Sfreiyfm oy oy

oNCT @ Cua SAiedE ARy wiies WS AT T A IR
7 ofiw Gfrel IR ;7| FoTR BRI IRy @€ A
77 Tl A2ire e M BarrEAiEFR | I, gt T
Tafernie s e afies T wped ¢ giat 3w w3w-
7 |

aoft BB cqwifieo eply shmew @, fwety Sfew
(legume ) YO'® wfires e TRGEEET ® 1 R 7w
izl i (@ wfies gigwa A FEFHEN wes e /@
forgasnty e (legume ) Seoiiws @ GRF aR ARGt wfiFeT
AfAAMtd IS W1 e AT TR I MM FIRA WA errte
12T 8, wfice AR ¥ 3a vty oo AFidaR i wiffs
S T aR WA QT AGIE IR AT 9] afiics wie-
e 318 e ©ff wws, qvwa A e IafEm wpes R[ew
Terw | e e, UEfREE wu@ SiRnRa s 8 afFies
FEFT [T W WEAT @B Sy gftre e ai¥deses IR
wffF 1 Wil e IRk @, 9} dfmns ofRk@w = oo
wfire elp A TRGitews 2R T 1 oo v Beif o e
XS -7 ARGIE-T@ il girs FreiFeiy @t ™ @R
TREIT @R o I & SeAifes WfE 28re € witanwR
*fE7 ATy A @ TNREIE afite HFS T— @ 78 o
ete TRGE QArPgE e kAT wiRws e S 27a
A | @8 MIT TGO G @ N O WiwifIw e =
TAYES RIS T e TIER I TT AZGS) TG AN
Ffice itz | vl i G, BRI ieew @2 Xens X7 Safs #fanm
YT Gl € 7 (ROIR Bel elrwiey | Aoeiyiw (vre cwd At



o wfiw SEsiyiem oty

Tifies fAfte 3T AR Tq@iew IR/ FRes e o
ol wfgFey Avy A |

WS et e gqre FRT Safem A IRGS Wk | CIIF
I ST AR T AW FA A AN %S S | A e
@ (P8 7/IS I Sfewa (legume ) AX TR IRt
wiTe w1 P Sfewy gazid ergSt ww oafd aifiafrs
RAifke | wigfe T e adRwiee afebiel avemifi
( A. Lavoisier, 3389-38 ) &% Ff3qiferem @, @ &f¥te & o
o’ ufig Ofwel 3f% =1 wing o FRW wlmf @, o twe
omid Pz Mz 77 AR fiftrs 7 e wfEamg Ay aifts zgn
IR Wifie W 7w uR 9B s @i Sesifie 21 | B =f&
AW ANFF JEEF T QT TREF o AR 2Ra «Ry S
I FA | Y wm 9Fe wfes qigaa 31§l A v s
e IR B QAfFe NRGIE e AR 1R oonw ) Rty
Ofer wueix Afts fiftrs sl o ke W afeTl T 22T 9 +
O 3 gfies BT wiwd gAieig «fS Az 947wl 3% IR
©eii7 |

St 7w R ofEif @ eaizRie Ted sfice et
ore0> WS B RHIEN UF | GBI GRS WA AL ©
MAHT-TIA Bl W9 A @7 1 o7 GRT @B TR ITE
Ao oot i €E (WIS ofem W1 wW I W wWiwI
TR NG AT O] o008 Bin TH | '

LG INAHE G GfirS R 977 TN o et 2=RW-
et o8 wd «wsfbe Mamidly Bfr Be A1 sl wfiw ouid
TRFIe R @ 97 9T GRS 20 FH A S



iy SR Soiy )

AR IR wew Vorifiel AviE iARew yEine o}
&1 SR often it |

it CofRT ente FRE N @ SR Wity orE
P -BA(S T @ CMIET FRARQEHTR wfics wifis 2 «fe
Besrivs FRCS AF 9 AR A& € Witaiea wfirs gy T¥dH-
o TS AfF MEEeeE 2?6 ufin ¥4l I w1 wfire
aten saNdal v it 3fit Wag awie ufice @i TRETwEs
@ igits iy Bdawl afks W1 JEite @I qRosy o,
wfite o1 Beoir FRT TART afF2 AW «RET TWRIA e
wieaRets 7R wfire g8-F 3897 o7 o7 ¢ ol W | geeiifEs
s (A% B WY 3T NG ;I 9} 7R-Foo 1877 47 o]
wfics FReE 91 2qA 3 AR *9 Testifis 27 |

R8T e Ty T ) WoT ufd e fowl sty #fan sigies
g Beoflve 37 WRIIRA @R ardl Fwifes @ i @it wfies
| 9 Seoniffs T B 1 Sl I @8 (¥ OF wfRAng
it Prwss Afw g’ Pk R @’ @
Ftafai wEs e RGN W TTF 9 FEAI JEd
1% =R @A TR © BT 3% “AMgrs etz |

1Y A5 S 37T TS 3w e SRora Serwtd omie '@ (oitaF
TorE g TS @5ty 3w |

3416 #{faf (Bernard Palissy, s¢do-b3), 33 ( Bacon,
Sevd-3030 ), 4317 ( Glauber, svos-vb ), A ( Boyle, sv33-33)
a iy M «iRy ( Liebig, swev-10) R sfitew «
TR iR Sfewa ey AT | “FteErA ( Paracelsus,
S899-3¢83 ) W8 IS &Y &5ty FRTIRER |



o ofie StretR B

ol TSR @lbly I e N7 wrffee wgifisca | $igl
e Bfer A7 o WS QT AR W1 9% ASIR@QeT Wy -
fafte e cqmifimd IRTIRa— @ ( Home, 3333-3p30),
eIftafigA ( Wallerius, s903-v¢ ), <ita® ( Thaer, 39¢a-3b3t),
% 7w ( De Saussure, >a%3-3vse ), (8fS ( Davy, 399%-3v33 ),
v e ( De Candolle, s39b-s508) ), FfAE@gA ( Berzelius,
3999-3p8b ), TWF ( Mulder, Spox-be ) |

*[4% By 791 TRAMY (¥ AN AT @Af7® T&UeR o “wief
A RNR Jge WS | R G0 177 T T7S, gifend
FMIRF A7 IR INCSRA | BN, SIRGIE € WFY &5 @
wiEfAee TERE AT 2T GRIIE W IR A | IGHA
DIEHERN

e o Rl wd-wrem et FidiRiEEnT Afze fifers w8n
caiifox, IMafFmy FEes 8 TR I WY TYe P | @ift
YW WHET ALY FifFe B @ WieiEm 8« JiYics
ARTS 2 | TSAR CF TIRTSR (R CNTT 3 RIIT Co owid 2@
AT afdmis @i onifenty, sBiffam ex FrefERE TGS,
FNAFRIT TR @ IAFAT IEAD %S W | $B-7F7 I§ -
qioly | FeIR 0GY o ITHN G AT T ARIS
2%l ST IR AT I |

ANt AIYEF T M U fer
WA CROIT I 417N @ ¥, AT 9iw el wiww

FFEL W ICI0 @S IR@ e (v ¥ 28R |
3% v28> Qbiew Lo R[Arts @i 7117 o 7o Tetorfy



wfiz SEroRRa Seiin 85

wfis Rt wiwifomee e afife aifiend o Fwie
Sl e&Ti LW 8, RAT Ao I fox ©ofsr A FAIAAE
TIRG T FA1HT AT Beofiffs & Aite wx w1 29 ot o
s i SiRERe e ooy W1 FeIR Wit IR
TIRGTa AT T WA FR TS 2791 woopw W wfiy Bdae -
3f% =fem FRa Safeiae gemty |
OB SF G T80 SFIfS Al ‘EEiR (Nature)m
328> ABICR (T 18 I 28w wiwl fw Sy 2da—
FETW RIS Teaifis AHowys @FEAE wo33 o oiat
IART AT AKY Sew Wi g s Besifee
AreT AR @S @ifS A% bw 1 el =@l W
™ o I’F RS Ww FaN ARG a¥S IRAT
R A 5P I 3 @vEw | aR @ AR T
IRCS 3¢ [T AW @R 9IS A @I A1Be wefie 7
Trut e @i B i’ (36w Rt &2l R s cife
Bieive wfdT ) |
R R sl aAERT TAFE T M7 Sestiva FRAT
7=l e foafs | elew o=fefy i Aapie-wi¥e ( Birkeland-
Eyde-Method )| 2%l @ ¢¥ c3gfer «fEq aeir gy wfiwew e
TRGENT 2B AEfEF WifiT avs W1 @B ddAes @ offdd
agfeT #fe IT WS ST MY (I 4TII| 9F TS X Sl
e wifire fRde 3R wifer qe | W93 202 i wfew
o5y S| @8 IA 9B WSATERE AR A (WOg eAfiorS
2R |
wory g&fS srwfdy @by TN Tiew-™ ( Haber-Bosch ) o&fS



8 wfir Stretain Bty

@ worafdy fAmNigs ( Cyanamide ) #%f¥ | @& TR %S sy
TRFTET A TS RS A3 b QTS > Siet #fE Fiw A
O TR wfFT WA B |

aFF IANIET NG AT ews ed WeprEe e T
JPTIG RS AT A | e JRIATS 305 ZZTS dae e ABN 1w
FAAIRT ARG AT Beonwa qiw oA R St IFF #A1¥INCE +
WUs AT ST YIANT O AAFT AT ASIA| 3¢-30 Sisf
Affs QAR | INIRE ARG AR BesAiws -wepIEs @m
BT T W@y el At wwrw wfir . {Rdw fugesr oE
oy {bicw, RIS oe's A% By IIRT TEGiTE A7 ows
wRuifee | G Bl W I ARAR |

9F GF U @pF AR A 4T A A Beetra RS
3 TECS ¢ (3T IR NEFHo A7 engts 391 aones | s
Bre wifeed sa0r AR AfE @fs wam @} #Afiwid IbTIlE
TBGeE AT YT FEA AR |

Rifer oo wF3-efs @ AR (i%ne ) Trfe Ji¥Eitaw
Aty ermts 791 T8S ( dave ) il fHET AR @re Ba—

RN v
cafemy e L3 2
TES W8 E J] 8o
Luin se'e fafonr Sotote e
corE se0 Wit @y 38 -
qey Yo oleme ©'99

L e g o'¢



iy STl Sty 8o

ST ((s39¢-9¢ ) @@ oAfiwid TR LB oigl ARY s
(TS ) eire gqe—

ARA 39
z@he 300 RSN 28'9
oE 893 fafSer oto@ '8
= fEmts 8¢°s T W’e
q3erw 8e’s LG 9%
L 88> WERFE @I R
coterhe v'e

BTt ARY RS (Rl AR @, @ AR Il
TIRFITa A IR I exarew ey ¢ fim -z Ay wifSste
IR AW WE I IAIET IRECET AT T GHiGAT o
TR IET | IS IR MGG AT IIZT @873
orost 3 BT | % et Worwl IRZIET AfRTd wwE I b
T2 i 31 9% @ IAERE TREET AT e o) wf e
sfiwied TERE FRG e At IR FRE Fteas SRy TLTel
TR 2R RS Aftr I FIFOAT A ST W OR SiY AFE X b
JFE-IA R@fE aEd anfis B @, e IR
ARG I A (SRR AvES ) emtsr A @Ry 57 e W
-atS o wfEw st wdy ¥ Reifis o7 ¢ uft =fizw ¥
IF | Aseis cred &Y WFE ety whE v af fRl R
wheifos QIR | @@ A [ Qooe e Tl gEnw
s WPy SAe o STt At FRERt et 3Es



Y] wfi7 Téreiyfia Satw

WA CRRE G oifeRty A EEy Gigds a9Ee w2
M| @B g8 FAMIFF AYFEN AT I wfim wweR R
ARS AE q 1w - aiferty iEEs g eficee
wIFNSR 3% oNEre «wa wfig cove (physical ) £ Uiaier S
cral ity |

AR Sfefre 2@uig ¥, wfics apmtale qiRcdicom A7 e
R it st ety WiwiRA, o TEFHE o +AR-
Y ARED RIS W1 IR MY O @ 9B afFis
wfice sl SO Rny TRFEE Sesm 2RI U1 WA S0
RN R it HE5HES S Tweg REifes (decom-
posed ) 28I TBEFITew o171 @ ot oA 27 | @ afFmies gfirs
oY@ A7 R wfite @ A7 U Stz 39 o4, wfies st
AAces My A etmd sRee @B afem AwE B A |
WA &G TG 79 2 |

87 i TS ARFITHTT T T I
SIATHT TN FoATT TR G T8a—
LEC N
ATVHIT T Storim oe® o
wife7 afes e foairer o7 AR T
fafars omid R woFTl St
homE e

Lntensit Eicic T eee 8o'2
iRy s 2 M v1'e e

i T TR T b» e



Wi Sfrerfa Vo 8¢

w7 Afes nfasey o7 Litiegie Ll et
fafars ormrd B y o3l B9t
‘ Tfteenis T
2ofT e T 8a's ey
feafosy 83 T 8o'd 03
o ¢ T o' W'e
kek B » 9 €8’ 8"
LG P

I AT Steria) o0
©oo T B + -909¢ T WA ALETCES (o271 oo s,
TR )

TRF ST T HSF7 QT

twpifss wieme wwi
aF T o7 o' 2
o8 T o7 Yo'k 8¢

T2A e

SISt ©° oF
©oo offY M + *909¢ @t WA IS +© @Y oM 1S

IO W WO T
tgifer wmity W
O9F T 7 3%y R

T8 qI o7 W9, e



8o wiiy SeiyiRe Sy

AW D

oYtz T Stomia 0e°
0oe @YY TIfS + -mmmﬁmm%cﬁ(mwicmm °0t%)

TP FIT ASFA A

tagfer s ww A
4% i A7 S0 TR
8 A o ey W?

AR 22

T A Stoia] 9e° (A
ooo @ty TS + o355 AT CTIFTHIT TIYES +© &Y o1FF AT
AAJBCHT TIT ASFA A
Rgfes W eI
a9F A AT 9°% 8’9
R TRILEE 'S 99

Wm%’ﬁg{i‘w a% i 39 WS M @, WS
TGO @ @R 3 G Ff{s 2Zea Hicy g NRGiewew
w7 e¥ | gfi ot WRF 28 «§ W oAffwtd 3R ow | At
3 QAo Wit m@ET +ifRatd AGIIE @ T T ©iY Werw
wfgw | i famw AEeEsT afte i ww f{its s g ez
20 ARG oo W A A W | grre ordl Pty @, onifeRiw
GG wfics R zfRirre @ifie TREEER 71 B W0 | e
e Areces [t i @ ARwd = @ cifouw BEE
4G RES afa w7 =i 37 191 98 T e BG e
cAYPTE AT At gagia FfEes gfe 82 AR a3 eAvid— oo



wfiz SaeizRe Sy 84

AG P N Bopifi— e I Bw 1 oy B Wk WS
AREFIET T I TBA @R (T AREIE featet 331 22AiTE OfK
ofite wfiF fiq w3 3RT wew Sl 3hw)
3ifeest otengm® (Berlin-Dahlem) #fitwe <ot #fes ztatsfie
AR Girem A fifdts 30T oww ety 791 Rifen W ¥ owew
w17 (Tt IR T P erte mifes izt R ewe 2Ba—
afS @I (9T @T=} «F7) Rl W 2+ o7 AR
[RFIER AT et =82 5 Wi, &fS I 10 o IR
AIZFIE AT @32 b6 B 4T AL = 390 5 =i | @S 23 g
R Se0 (7 FAART AT eais IRN=1¢ v 57 Wy afS
(R30I b'e B 4T Se0 7 IART AT TROATA =00 57 =i |
Bfefis Tt ordl MRCSTR ), W 51y AT NG icew
Aty A% ¥o fAfdre IR NYPFEET SRS @ 4T e
wf§3 i1 WY Besfiffe 271 WAHT NN 2qCS @ FAiT
ers AN 79 AW | 4@ AR FfRE I N e AET T
2 MY @R AT Gfics WEF Fta ST IRT FAAT SAS 37 |
08T TP @t Sfirs SyiifAg Aewesy A% o
wiq) 4g fifee FfRA wvvw A wqre oyl famig | ceRaiER
winze (Askov) FRR@N v +ftw RN oo fise
ARG TT AR o7 fAfEe 3R @ ARl 9 Seettfis 27 sy
@ AMARET AREEH AT AW Seoy 9T oW W
. @%b, 3w ( G. H. Collings ) fifiwie ¢ witafiws geatcia
e R} e oyl fiag @, 7% SIS T AT KA oNnIT
4 el 45 FiR TR Aiww AR Rde fea $7 Sestivey
g Beta gr 1 @ I3 AT Aoy e iR AT e og



8 wfiz Sy Sy

o e wiays | PN oo Rt FRRwE em coRh 1R
( Versailles ) 3ttafie Ji@em Atar Aks 1w Gfts sfiq
wf33 AfRaitd wieg Sesrifie 283y |

fifen #Rifw @ age ERe TRGEw A7 Qs Fm
FS Siof TFFITEW @iz 703 @F R, 3 NN AR | WA (W)
fomitg @, 9 TYEFIEER QB sowa ¢ TS vo S I
RS AT AT 90-9 I ARINT TATA @vE 224 |

witafazts wurtsrw @i ( Lohnis ) @ s ( Fred ) wfirs
WIS ARFII, FATTLTE € B AT ey IR e
8 7T W3fE @B o ey Al Awe & sAfagid s cofes
ard Ffgifen oix) Rdy sfmifeees |

Besfiffs e @B o elwta A7 seFq) IS e arzd TR
wi7) o f3ge 771 wWa—

FiAafRE MEF e A7 b RS 8u'd Sfey
FATTTIE Se'> TBLT 9¢°s B
siB et 238 337G be*d St

7R 0-9 ofe A (R MR T TS (vl S|
AT ARG 717 wfies et 3R @i @iw =@ S
@I GF-TOTRA @ AT FT | O@ ARACS WY A ¥, whrs
@ifenm TRES et 3R wE-age @ AfRa JRETe IV
T SRl SR Atees wea fntinige e Wit | ¥ w1
FraiiiEs © iR Himes wiies aumts 3 e S
ofhen) Y @ #t7 @B Wit wiAiafE affits wRews e
fafte ¥n FBHES e RGBT R 3T @B AfeTice g



8%

ufiy Seifes Sty

o —_— _— e o4 40 —_— —_ MG
ah e W a8 <8 oo — e  Lle
—_— — — W 1Y <8 °d 1Y) ANWV 1)
28 b t 1Y — —_— — 4, 48 bk
<8 e i) 2] eg 88 28 ) kis
adolle 4Rl A le|le Bzl abllolle  @2lellellil) aBlele addlelle
ilfledifle kB |lelkljUellle JiBAIUO | Rlklflkd (e leibllolie | kol  kikllole G
ke2dle|@-kls} b eiple “L212 is3g ‘Aglklhl:

ox [pBle



s ufiy SEAiIR™T Sotty

STt AIREIRS Sao 2B @1 ¥ | WBuy iR Atewad
w93 Fiafnm FEme afice et IfRE AHEEE =
TR FIRFS wwerw @

O FIA WWRIIFEE Afeced w7 FEmge et wwerw
Grifenty TRES et o a oFiy TER wiREew o
Seoiffs T 1 wOIET il @ @eR ATl TS (el [T @
FAE COTCA TR T 280 ARFIE @R FAAFESI A5
| TS WAW] I | 98-z ol 28 82 Rfveenr Rlifrs
o (AR FiRGEs A FRre Ity IRE gy wflFhag
Y T8 TS AT 9% TAET JIZNI 18 WIS 47 |

wfiz stfaia atrtafie TRGIE A araiey wfvw Bdas! o wb

TS BV Te AITRCAT T2 (FO 4R WiTARF| Ty Irmafe
ARG T A YIET 2T IR iy | ¥fFe g @ 937 wfies
o TS de e wfEF IPTANT IRGTA AT eyE 2qs |
O AR TEANE TB1 BT ¢ TS 9 (G JIRFITSA
TAARE AT 4% 937 s JIFe W1 NHifdow Fbgst
GF QR TEI-FIH 9IRS 20 LT 200 @fF ARG
TR AT YIS BreR | @S «R{E AR FAEHE ARG I
A Ry IR @iy pfiat =0 &3y whrel M 9w Ao
7 wfiy SISl BT SRS oMT | BT IANGHE 9F 93T
WS Lo ofBe JRETE, ity ARWS -wot efratsr =Rw v
toifea v wfie et e’ Suitfts aiRds @7 o adigs w2
ST weTRE W#f‘meimm ufiy el zivelie
T |



iy SErsigfRn Sty s

wioF %F ( Hendrik ) shayives wfirs o 37 arf¥a-
T (@ @lfS @I 309 ANV JMRHITH STIRAIRAT TS -FA
ettt FRT wfiw et = 2/ Aw | 9 Wi b qRd-
o ARG BRI SR TEiEs wiies A IR o]
@it T8 “henl famig 1

Ftews ( Russell ) 3femitgs ¥ €34 ( Woburn ) FRecs eolee
AN AT el Formice (¥ SRRy wiR 2Bre ¥ A qiRFivem-
M A agd I ST AfS 8T T G TRLS Zi 17 @ Beom
R offfarte Ffire w1 @ gy g @i WS sfars 4w
G} gfirs SO Ry Afeed FARwres @k bt Fm TR
e I 98 WIS 7% 27 1 | WY (¥ GiACS onF-Rde 4
A T WG] GRT WS (o) T 1 39 Terred TufS 2
T | IYACEE AT FRANS @B eFiy TAlTA often g |
AT TG AT @S I wfivs et IR w{7 S
7 A 2ielie o FE RIS N S Sel 3 28
MF | TAAEET 088 AHIH T ATTF WIS W S| GINLR
aoFql o3 WA (WiB RBitww ’A@ | @z wfire AR
AT ST I S CR-F Gf¥T (A5 ARG = ~ifFqhed F
T2 3338 JIBITH WSFT o'de TS od> Bi WA | WG @
wfite I 38 B YE-ffES ciikT enmit I W®e S aifb
ARGIe Relte 2B woFq 298 Syst OBAIfRT | wlRiw @
wfed Fiad gt =91 A TG e At et
Thaim & 3 =0 T, T I afiy Sdwe! @ siffivd g
223 T | 3 51 IRAI 0 ATIE— T Co11RT 4T =T o Eonife
wfire fiftre fm e afiw gfard 21 genl cof w74 e R



« ofiw SHreifRa Seiiy

AT | ofe8 7o TRANE CF, 0o~ (g7t FIEHRITGS e otz
7 oz ofics wiffs BN 71T Wifie ¢ #fF R 31 @}
& IR RS @ IR i i otz IR e
W AT TG ARTS T R @} @i afim gliatd g
el MR 8o AT | FOAR 0o wAnid wfire et FRE oR-
7 TGS T AR QA RGN, T, 25, )Y 9R 1Y
eFy T A ozl iz RS Rt 29 e oafe w0 )
AT O STITET I IRIRIGET ARy T TIREBITE 28 Ao
TGe @ @A ey g AR e @ ks =i
Rt afits wfis affay IR Fhes &m o omid, It
Es, Wi w3 IR gigwe qiftcs Rt 3fim =@ =0
e | gliet afits S fi7 qiffs «x fiafes oXa Tumes
ARGE s, W, o5, p QO AT FANS AT
RS oz, CRYT LT ST efitrmet M TES AT @
wfics gl 2t 4T o8 ofite THem wW S & |

¥ wfiCs g1 AT AR FW @ wfite AR AT IR
Ffiwe gl s 3fm o, wa ofiw v R i ofs
i W 9 T W WS 2RI TR | SeRw aeTefe
TIRGICE Y et T o 2R AR ST AR
sifFam sffmer e B ARwen (e @& Aiw Wiy oo
R 321+ OR (Ue 1 3T 391 O Gl @] {3 @3l
AP TRINR | @ B! HINCS I W@-7G HiT ARFB +AR® 77, oiyy
oo Ay 3R S AT AR T @R WA TG R 3%
MT— < TREBT At «fSs 7w Bity 8 Sl @ 2B freorz
ftoaiunfefim ( Methamoglobinemia 31 Blue baby ) sive



wfiw ST Saty e

IR el TRINT AW AUF | SHSAE (I il wiFstiy o
AT WiHE 2BIT RIW “ihen famicg |

o RIE T o+ w3 @S 2RAiTE ¥ Toes o 4
B taa st Gfice AIF IWT IR @FENT @iy /L
@ AfEF Afiard @3 Seottfis o ozl Tz, [y g8 @ St
RIS BT AT A T RS TCew TS (vl qW | Bz
139 @B (¥, OB 08 ATIET Qi AT ARG A THRE-
@ AR 28 ufire ghietd affe 7 | Wi @ oW =
22AITRA Sz ot o ave 2a—

AR 8

e ot AR elratet e izt T
AT T e I YT AR

AT ST T W AR AN GR Seo 4T deoo 4fita seo 4fim
6 5 *fisr

YOS CNFT (oA

( B2t B arewa o*¢aa

TIRFiTew fee ) 503 303 333
>0 B Q4TSI CofiwR o

( BT QIB woF| otase

TiRETe foe ) N2y 509 S5

TifF-Te A WS 7 ISR @, CMIF e IR AT
IAF WR-THA T i G 86 Tt | e SR geg
ol Tty @ AT G A ettt R wA@g AEww
G ol (rl T 71 q QO AT |



11 afiy B4 Saty

T BeoT WIS CoNIF eirwity wfkwen siffaid e e )
WGP @ ST it vl famieg 1, «B-73a ufirs I
T (o33 AT erwta IRA AT elrwtet 3§ R (FANTT
wINE-a1  URATS A | @R, BxiT e s IR oifE wfire
RIS @Y YT R 8 I ¥8 @ Gite wEAF oAfiaRd v
L

ceTiE e cral iR v 9e- R ettty TR S e
AT P oS R Seriy 70 | IAEHCe @3 &S eifs «wes
¥ T 1S FH 4T, be S QIfF ARG Wi
AIATBRC G BOTE AT B & TTs Yaghe [T w30 T
o Sesiifre 2BWifRe | =5 Gfies 216! 4G @ats 7 R TsfEaie
ARG o, TS @ BT el TR SiRiS ¢8> T g
stheql fmifee 1 oAl (rdl Tigrety @¥, IFERE Al RS vw
fifttes sfim ofie -7, 998 wfRe sAf¥aid Seotifees =1 crat
fagice 1 BT (leguminous ) 3} IS T4 Seiiwe contaT
3 4T WY AFITS I | GAZIAWT GNS WTET G
AfXe wEEE gigwa s =fm fe sin Settve aps wxive)
7|

Q7 Rfen weel, I BeoiH 27 A Gt WS 9 Seotive
3 vl fwig @7, B wfRt 2&re (¥ Sy JRGiEw @y 73
ST oy WEFey sAfigid TRG e o RS syEme w
Lkl A

Fitoirs, FRIME 371 T AR T 9T GF0S AR T 51
zfin Raffds wew ven fPate—



ufiw SRy Sty e

A 2e
TN T FRFICE TRF TR = 317 et

‘ LEE ) Bz s e

. T efis a3tz e
SF IS AN TLFICe °"093 380
22 37T 34 IR 47 ARGo <'2¢s 8,3¢s
ufd 28 3 3,390
'y TR i} 900
@IS =S 3,890
AT wfe e

Og ¥ Gfits AREEET QAITE epF AT oA wfy
&y =fie & ey (@i qig e ufiz Shitew #Re Rt &
IINT AfFTT T e i e o JIZHEE e TFEHS
*fRs 1 TR FA IRty TIREIRG Seom o7 e oig) Twm
A 2RI TRGIET 7T @ wwe «ifFae W) «% &Fiw afi I
it B47 afrgzs AYfie TiRERe 28re ARG o7 Ty
TW; A AREEET AfiAd W Ay e ufim Thel g
19 |

FIeIT @77 P T wfice FRIE 791 LZoifean g-nww
W Peite «fS W ARG wem aNge zeniw wE wliw
TG T A RS AT A | OAfF-B% iz (elifd Tqre
THRCRICER 70T BeotiFa® PR TRGIw woag g 3 |

AT T WHE A FiFT stewl FRA & Sy 7
91 T&reCE | Rz 6w wfiy e it Sttty qiRiies



¢o wfiz SfreriRT Soin

o AT TR W QAT AWM | R T wfT S| AW
TR TS AT | Wi ORS wfEF 3w N R ffe R
/YW gRFE S 3F I wqrerg | Reews Mmoo
- Esa SEECEORCCLRCEE R el

wiffx o TR FRIE 7 W e AR @ sz st
FRA ATy o W RS | REFa 09 Sesitre 377 ofzfH %
FRC T P BeoAITTE TT T BT SATECSR | AT T G oW
T8 (¥ G} &R WiF JIZT 391 slAs 1l | o3 Wizt @ &fy oyt
R s R 7R Wi FRe | wifFw R{fon wem gt
g RS PG TNAT I Iwd IR FRFAC ;w1 @ @@
FRE ooy, R 3R Tew-sfier iml & w1 @8
1afdrz g 5’ Ifam wfefEs w3 2|

witfie geite A wir o} sRE evm FHEwE wie
2R | I I @pF AR o Seom T | R oirw @R
oY WA TRCS WIS 2R | O @A <78 wf¥ etet 3w
g PN ST GRS Ry o wRkE IRA| O} @I 5y
WYRF ToF W ATGT MZ | Y IS Ay IS 2enfy
R @ wfie FhRewa ARIS 3T et B *fwwg |
sfFte i optst 1R T OFF wfF Wi ot AwI AT |

AR Brwy F LA C¥, S, 4T, ¥, IR, F37 &'l
Loift g i wfice enats =fier e Sfw fie =)
whitel, v qejifre Zoedd Wl wfice s IR Ox ofiw
wfaEr AfTs fiffs @n fr fuw wiffe Fe i 9 i IR
wiffe ¢ #f& Teoitvq 0| @B #feY ST AT ARG
FARF T st Afiors 2w | Beiw wea wikw gfiettd 3R o1 Bz



i SEroifRa oty ¢

Yl @RI BRE Tt oAwied cotifd s oAbt p Rt v
7o BRWT (ITF AT TiRhe GfET IS Wi v 30w | FoTR
ITIT A W WIS oS IR T <M i) Berife o) 2R
AT STl T8 @777 I 7 ez ofEes A 117 9z wiig ¥k
R 3T | 9B g 6 Tgfin BHw) @fS 373 I wikrs <iew |
O 7 afy 384 IR @ wikreww afFs R #R7n wion-
o, MBFES © ARESE AR w1 @] ufrs wriwifiaty T1EEEs
SES 7T ¢ BT R TQA ALFIET =W T | «® JRGITo-T
G SEASIITE @i F134 | A BoATH G SEre! 2 oAty |
cRwy R A crdl Frmiey v, wafEs Wl A wefics phie
wt7g TR0 AR LA BT QRS AT @R {F A I O’ W
wfiF T TN SANET SN AT A | @7, e Iz
Twgfitoe #fife W1 WERT TE W TSR T o
ZeTR AP FAoToly wfen F194 | GR-TFA Gy TS| T
R Ffrs ¥eat Beirs ot Besttew w91 s | Ryt a@wer o
wmieyl oel sRm wRRS 3 «Rw el s pe e
gfr 3wl I’ I AW IGAW WA @ WHFFT FEANR
oY B4Ie W W WA @p oA I Wow | Wl
A CoNaE el 48 Beift CoR et Fafim wwsy AR
fiftre 3w Afore ufite e 3fita o] afites wa Jestivs
TGIT T |

\

L3 oiid gRe FTIAGEIT FFBT AT Sirer A (Compost) 16w Ty

RTET SRS AME-ATET! TSl ¥ g1 L T Ay tu e
FHET-YE T TS 1S A1 ABTH LB A 1 o B ATTICA



év wii Seaergim St

FRE IEF YO T | 48 1 RN ¥, < qr O 3 Cwia
oritd Uy A | R ARy Sfr AR IR wiftew
wfEerive FIERRGS Afde 7, ToIR Me-nge A SfEw
FIERIBES 4w | SRy ARGITE Yot TR, oAb, o TN
o agd IR MW@ AMT 1 TR @@ SRY A5 e
FTERIReEs- ot oiid e Afiand wific o +Afafes &n -
eftd AT a1 W8 e Armee @ AR o 8 A
SIRIT GF-PARY U AIRFIE creml Y1 = wifEE glRae
qF-rANR ZRroe 7 AR AR JiRd@iEw dite 1 WA
e @fsre ARG sl T aF-raaisers Rg «fe | of-
efty @8 AT I 8 TRGRwEw ARS §¥, TS, AbH,
ey ey Qoifr Rfde aw 1 goak @@ Al St
ARITF |

R ST H AT @Bwet T AR e AfE
Sfada Yioter @@ AfRaid 21 RS Al | | P Wity
sireds fi @ AQwet @ +1f8 w7 AFH Gfies
ety T IRA Tawwe @ Teid W FE AT I W @
wfeuy afes 31 Gy BErol W o ATIFTEE wIWE IR
RS A | T AN YR 47l 8 eplr— 5. &ff ¥4 RM
2oz =i Tifire Aftre 33, wedl 2. x| «i51RA! ATH GRCS elrmist
F | REENFT AT Beom sffgettal Stoligy @R FEE T
HIwl FRT GRT SHEORE WGP | W} IO Sy
FIT BN A GO -1 FIo Weorwl I [ | B 8 et
@I &P oo AFid WoA6T T Al | e oo ol gl
Afiafes i 7w Safovm Ige o | CREw IGH T wfics



ufiy BEerRT oy &

TR AN gl @ sfime R omid w¥es By At @
ST B @ JofN TIIeed o] W@ “if3mied @ Besiifie
2R3 AT | WRITHT (PO 7 GRS T TN Wiog | s
BN 8 S -7 FITAT T TR WREE zewl Col [EF
A I AR TR (O FIIM elFiey I A @ ok
SrRitry owa Wi ot F e Sz et e Barew
I | -

e AT vl PR @, BoAN-B@ orafre waw tug eAwid
FANIIT T W) oS o Fom) =f51e 20 odw e i2ices
T TR I8 T AT RS AT | dR Brmy
73| TRANR @, 04 AT FIEITIBGE D 7 w4 @ 7o =
O FAIIROGHT AN 27 B 791 @ ARISER W @ o
Tentifrs o¥ Ozl FIw) Rowa I Al 1 | NGB 79 GB35 267
il TTRE FW white Al 331 317 oo B fearin
FdiiRgs Aifice wRcewr Atz i qT wifis w o =fe
Beoties I | W] Sesitffs wfe Ty Glifie TRGieme QY
TRGiEw Afafes IR wRT ghe e Taw w® 3w 1
CIRET WA MIFNT FaUNFA (AR 5o 277 TIRs B2iR el
Fhwl wificsfe @@, R AMIETR [ CBIRE RS W wfite
fiftrs =R afi gRaltr i sfRess 3% o | ‘

Cer sttef 2¥r aAt7 (Compost ) el TS @ oivt worw
ST | Wfte, 973 o3 oAt Perteia RN WA e I
e whaiees s oin el oot TeeR giieltd weR) st
dfiafes w1 R Avaqs oot @t Al ows IS =
T A | CTRET AS@A (o GR-7e1 oot W wAfRiid iR



‘Yo . m WW @’ﬁ!

YT T YRR AteCes, FnAET RS, Wha Fenifra
AR TS, Bt © p et ¥ TR AT | GBI AR
A et FRE A el AL N AT @R R AR g
WS wfEerIs FERREGE Gowme it FRA T /AR
FE | GRIA Ay (0 AT @A I’ o7 @R T
gRe e Ffce R A TS W e M aws B
O’ A7 TR Rord =R ot Pt ¢, @ TR ot
AT ettt 731 TRARA o AT iR Ao T QW W @R 09
sried @ qRGIETE @ ke oy Wros [Fae afiwd @fw
RGO W 2RIy | TR oo e, IT oitg @ SRR
WYE,ET W TS AT eeS FRCS TARE ARETH A 797
W U R ORI «qFe QAP JREHEw @w-fF, Sie7T
el @ ofiTRT (2 A AP TRGIEGE T afirs 2BAME | ey
e 17 IO 4T ek W@ AR FeTiE T g R
Y G TS 7S T (581 731 LqFifew | @] owfen aiw
et (Adco) | @ wRieres e TRIRNE AT TG =
A ZRANE | WHT (70 MHF AT TS AeS AT SeoA IfCS
@ IFMARE ARSI AT ercarr T iR g A A W
oy | &owIE A SRS ZheRiS e Sy SfRwRe e ta
, e 7S (T e &1 ww of¥iae ffde =R we A awe-
@ o IRTRET | ST ANwISe WEw J37 @b T¥E-
(O 21 TRAIE, AWl vdl g | wtreaed R e it
TZ 51 ST “if| 3 WY SR = FIRE TG ioww AT
TRITY (518N AT ewS 71 & | T WRERS ¥ ouib TRGH-
<O B 8 W (PIATS oftewl TN | ORIt (Yl TR ¢¥, 06T A



w7 ST St FRN

eI R AR eyE TP AFWIE AT T wIY-
oI | ST eyl TR 9B (¥, 9B ~fre qigdieew Riew
Qv sifFad <o S e sty TEEE ® w @@
s ARFIRE Tere we e ARG ey e &
s e T 1 ol IR vl PRIy (@ oo WereE oiet 3R
MY @32 T it R @ oot IR 8 wifdw oirieds SR
SOTRHRE ARG w3/ N | @ T AR @ eFiT A
egTIT ARBIOGR EPFIET T 26T T @M1 I
/T TR ofTE R Wil orfdwife @, wiwew oo RE-atey
Bftww @ 0o ot wg Azt qifSx ARk Rftre fa fic B2l e
Ater AfRde W1 1o dftel onfiR RS aw-wEaier Tt s
RN geiteiw 7R 2R Tow TR T R i A
afifos g2 A | o4 Al 28y @, e oo wfics
Avaigis 7T G o WfRT AR AgEere) TGS e
WY | G O TEEEre] ARG, IAPEIT s, ABM, F 9
o 0o TR FTAIRIRCES ATwet ez M R, Foww /e
I 70T @ IS wiffs ¢ AfRfes w1 @ Iwfrs ww
TtEfie AR iR emtew W J | Gfiite 9RT @3 Y
qitF oig) aigd I Oty IS XS MWF @R A O AT
M. ARS T | WAT ARAMT rdl Fmig, @@, @R orefre
A A Aifte e SREEEE 2 A W wh T 1 @R Wik
v b ARl IR RS dtew W1 @I T
sfrives whw afdnife v R ciYfee wiRdicew e wiftr, e
TR TR e A YT TR A e TS 8o
wist 3 51T | BRI IR OB (¥, oB oiafTS FRAediedy wivwd



-« wfi SEreigiRE Sy

@ #fE Bestifie 2@ ol el A @ TR@E Qe
ARG RIS 7| TR WieAied Ay Qe TG ieew
wiza A Bestifie 2 |

IFE W AR WA @Rz @ T g, F{FHEA, 2,
ot} @ CfeaT RS Teir ar-wdaka 3t ffe IRH iz
Rae ARt wiRpd o R dgwE pf S offw sy
b pY et 3R b MG ioww Affawd % oy wdte @
FE TELB AT 0GR i TS (X AT AeS W SIS i’
ARG iraE wifiatd Tes 32T i I @ A7 oM AT ozl
worr WfeF | R O] AT @ffF AR T Seotwa 90 A
TSR ATAFT NI 2qS @Fifis 2qAg ¥, 7R @y oM
A5IZT T TS I T O SiRiee (e FpafAnw v i W’
TR YN q@ WG e R orR wAfe qw «fiw
Af3aid TYFITET WNFS 77 9R By G TI-Seotr-Afe IR
A | GREY FHEAT 0F AT SR XA© ‘@ REetey (e AN
TS B, RS, AW trewe b1 e wfipd wenwws |
G Rfers ATE @R TAS AXIN 5 omid A IA AT
IR SN 2&CS Wizl wimif ¥, ug-a wyes =@ «ifEwi
aritre BTt T R 0Hd i Mo W T8 o Stef Aifw
FAFATN TS A IR AT eufire Ry Sy oten
R A

Aigiade RO (¥ 0 T SWT T SIS Aewq] o'¢ ©fy
AP ARFAR oteql W1 TS Wi @R AT iy
8ese B Wi aBW ofiw FRceR | BN-afs wikaw.oo o
FaB7 FEAT A e FEAR | 9R 4 Aol v ofy



vy Saotgiy Bt wo
LIS g | W iR @ W oW Wy @ wREiT g
el TEANE SIZTS AeF] 3 o2 ©isf (B AIYFIGT T TUT @R
TLTE-REO A 2 Tatet 7 27 |
mmﬁﬁm@aﬁawwﬁrw«ﬁummmm'ﬁm
( SieTifEts Ao, INHTEEes k45 ) ety IRT fafalds
=z #9 3% T8 vl foaiee— '

TR 2
WX AN @F7-4{% wa3fea afante
<! : P T
afx vo ¢
o8 (637) so¢ T4
=Y ' 38¢ T
EIRLIG e T
Kitore 8to
(93 737 fatx) b T4
CBIRITBI s¢o 39
B At See T
AT ©9 T
2% Yooo [q
SiNT 39 79

e AN TR0 (7Yl TIRCOR ¢, AN Th WAl wRAT BeoAtwa G
i, et W, 7%, GG Seonwer 3 o ww | o FE
R Bxe Fifd W WfFFey AR TS TR T
Beoitr IR A @R @B Wi R AR e



»8 wii SReIRT oty

| R I T GRw 9 TS BT € ARy G AT T
Boretd | g oot BV R vy W 51X 1 “AiRrery
| % ifSfiT oS ety Wiww Wi Xl 7S BwE | 6
I TVRNA TS SAiSel winty [fee g7 IR 1 qHeT
TR (BE 8 TG @PfS (i ez ew-alf® efffiw 2@
CoNT ZBTS © (ot o8 QeI FRA I | 9BGY 98- (HOeT
=AM FegiE’s o | Afifrs aifSoues afdmae Rets
( Statistics Department ) Rgfs =5$ R =¥ |z FhA-
&N (X R g eI AfFeAtareaR Aerm IR |

T 20O At W =1 Twife TifS 2¥es o maz ;I | AW
@ YR A(IATS AT &z 707 Sfeww stried 2&ee |

ACH G, T TF '@ ATI0CTT TIPNART R o 28—

A 219
Y

b iisaldaut o7 w7t PUFT BotimtE o3l ottt
wfEes 82 LA o
fferw W BiRGREN o't
sy 9'g I '8
e 82 iR '3
FriefAn e EL 3 Y
iy s T o3
LR ee arfis o'Se

bt R0t mrife oo



wiiy SSreiafT Saiin

PNFT et #oF71 et

JHeGirem, cafiw
fRerate

)
|
fafextw, foea :
1

o o
° °
Y %’ v

- 2re

LMY ]

TFT TeAiMIT
LIECC
B
Brisbiats
e
el
LIk
Tiwfigis

ChCRinit|
I o
fRefefimy
Treifaats

@y

Frifeaty

gyt
cefrefefigE
i

ke

weF i

l 0‘ace) .

c’coo® .

0’0000l

»-EEN

0’0000

o'ccocal
g o

e’cccood



Botrwia

3 ot
o1 (|R)

o et

oy TErogiRT Sy
e T

"TTA! St Bertara
at’e @«
e Flfewts
'8¢ LIk ICL]
1% vl (fox)
s3°08 Sty (F417)
PSLTY arifam
b'ae Tferrets
0'a3 L CEIE
o't Rz
o'39 ifaw
o'308 fafaar
o"ob SrifeRts
0'09 e
%0050 i o
0'00m9 B
o"e029 @@ (Fr )
o003t FHafm,
eres0tt cfmta
LICECES
voref = ()
U] & e

w3 Sf

0%0009
e'c008Y
©'0000Y
0’0009t
0'co00A¢
‘000 d¢

0'0a0Y
o'cocoo®
o‘ccoog
0’0000l

o‘0c0008Y
0‘0000)Y

e‘cc0c0t

w
‘00000
r
S I
J
8'9
LN )



TSR

g
antfas
e

vel (fow)

FRfeaw

o (F97)

wfiz Sz Bitw

"3l St Bertmia
39°99 aifim
293 B
58 Tiwtfe
3o Lo ni
vus e

0'v® e ()

o' FfeRueiy

o' @™

'St w3

o'e8 e RIGY
o'ost fafaats
o008 el
0’008 e

0’00t
©'000) %‘qﬁﬂ‘m
0008 cfami

L 3]

woFT S
IRPPYTY
o'ese
0’000}
c'000d
IRPPYYY:

PYYYY
o'oo00}

o'c000

e'c0000g
e'coo00og
0°00000\9
0’00000V

e’coeocl

0'00000)

AT I

Boif3-Oe AATIE 28 (Tl TRCSTR CF G, A TF '@ AN
LS PR N S

TrgE T MM

BEI-SIST W TR FATE WA Wieg | AewieA Foww =
Ty e i) @i @@ THeta g8 oied A 3w ot ar
| 4B SfAre v 3 Wiy SRy wR w1 It R
el g c1 B At arermie stied T st crifents FEeh



- ofiy Sfrsiie Bty

@ TRty AL-FHEE W€ TR 1T FINT I Wt | 9§ FRIW
i Brr o e IRw ovw TfRR | FRIE T F I A
et HHERY ufy Ve, Ret, sfiar, Treeet, fg eefs g
@ TS “Aten T | Few-awe @¥ &R TR T, ANAR
@8 &7 qi% ‘wtuw (Kallar) | fem, 2o, 7ifm ok siefes
Tl aefS R sy qode O SIS @ FIFW WvA oY
IRANR | GBET AT deo 77 T 7 1709 Gfiive FRIW swid
R o8 & Boiey aRien wadw iy Al 47 wfiws «iffds #9)
TH— W& Ay 3% 13 sfivey |

GroAifas qu SRR wernw crRete e o w I
faifeem ©4% g (Monge ) IRA g WA ( Claude
Berthollet) @ Sita1 33w Rf#8 twifize 7 «&71 fawiferas |
R Borgeet 3930 QBT FHAT WIS YT AT 7 W
hRTifRe | Rf aw sfmifeew @ Vaww A wa g A
72 Boig oI AT @R RgFia o G Sorgem cifnin wEH,
AR-F LGB, AeTs Foniff Y@ Al ey wAFW ol 7 2
i et wReE SRR o, fdare awid IfEwifts S
AP «ifSs 2&a wgs 28w sl Riew s a1 B
I IR @, Nawwy wa @ 7R PR OT T WG
Borgeem &g «fPuifds Sor araiRe Rfew e onifeam #iEws,
Wiy @ TAT eI @FRRe AR I wElE geRidn
Frifceifin RiRome Ruts wgtre Raefie wiaez wdy
o7 Borr age wagell FRAfRwER ) R Y awi =y of-
% i omre M W IR | e IEW wfeFhe yfe-
@t @8 T AT adrs Ave e | weefHE ( Mondesir )



sfiz Sreigfe Saiw o

a8 BT oW IR corfRaiferem cy, atzd wifice @ Rfes
FR TR 9 3B S gBre w37 ol Y oy AW
i gy oitd Aw e AR FrEfinE @te @y S
e | =i, wfies g T 4w aiSh ot itz stz wmiv
BE T TS AN | 7T A @I R 73T AMF w22 6y
28T § A FEMT Ry wriede feew 3o o elfiies
wfig Aggae) Inafia 3 RNty iy off grs fisfe =)
e o FREREm @ R g = Reife 29 fame
a%Fe afirs Ftefe Wifte amts 3R M Awid Brs wga =wid
spe ofica wsa oAt TR s A IAR-FEEG oHewt 7T
FAACAT SYioF AT ( Gedroiz ), witafisly s @l
( Kelley ), zenites =w@iss Rfs ( Hissink ), iR wqriow
& e (De Sigmond ) @8 e 3T a3 *Rw @@ Fiviw
ol o (7 WS B gfiF FRAW s Afkes Ifire wBE
47 i To @99 G STl I WRYT | GBWH 67 wfT
i€ 8 Ridameatn riafng g 8 w7 o wfice rtafTag
s ofentn fAffs 271 xoaRk whdw wfies Ry
( wrgaey ) FAMET Z o1 Tew 8 TR Gfire AtMRIS @
RSTeatsy (gAiR At oiRly Wy InafE T g A
woFTl e TES dv B | BT AYRY BT wiRE IrtAtEE
e’ @ FRIW afies ‘@ifenty ez’ 3o & |

Atgted & G e 28 Rt stafmiy 7 iy
fsifie 220 W1 o o] WA IR @ A o Rty
@l e 1R o1 | 9=-F, @@ 9 ffm e sRicre
R Frafmty ghete @1 <@ & wEeRE e



% ufim StaoifRe Betf

WY TR | ATl (e B eFIE wH-aH R o | @ w-wfy
T 47 FRCS A WfiCS {3 FAiNE el 91 e |

B ufite et Ffm @7 wew e wifie w1 wfiw R
"ot i @ IR woifi ave @ ol AR AR
Riswts 7 ofics AW Friafaa AR-F&os R 51 9] e
faty AR-EeB a3l sArides ARe (S s g
wfirs RfSmtsy Irwfny it o @93 I/ o9 @ FEfnm
SO T S @i I | @B AR wdag ardl famitg @
B ufirs g A ATl (Frafimm) A wawE ok W} arew
i Gfirs gi <18 sigl emts 3R 201 234 391 36 | TEIR
47 sfite Rfmacy nafmy waw wonye | 98 Rfas-
@ty IEETE weEiRe FfEn onfeny o 3iv wf{ew it 3,
e G TR I TIX LLF AT IR G FHAT G ST
6 FfiTe R oAifewtne Wi sRar v oAwaiy wriafms
et FRCS 27 | . '

Ta'e gifew) 4w ety (Caleium Sulphate, CaSO,, 2H,0)
arts FRA FIT Gff 47 IRI A | oy @ A
o g 2 | e foera el x| e geand T
ufir ¥4 wfire Affee #fe swepd e I3 @1 Awepd
wfites i N7 wifis 2B w1 [iFn 3/ G0l
wifie #® ¥z | 9] wF-elT WA T RS e afE-
FEEBT Tor IR afferw i T Wi e orifeaty
TS AfTe T | Enifeny Afewes Y Awid wz | @@wA
=FN i fr Nz ¥4 ofits FoelRe o | il v
el fomitg @, @ «37 TR G T wfirs R sfve B



ufiw SEreiyfRm oy »

BRITS 30-33 B sAfFxt o o3l WY B T et 3 WS )
@€ Ty WY wfiee FRTPE Sorntd Ffics Rx-5ify 27w
A | wiREE @i TR 6w e AaRefe wifte,
TR, ciege wBRE, vy, wwifaE Tes Afs TS
TRAIR | 8- TOIF AR wfiw Fnifents 4o o AR-F &b
CfeRta At ARTS 2 @ SIRITS wftw wi {AgS A T/ |
XY R TG XS AR R R Whww R wRa oo
AT GAE SAR-BF T I-Beoliwa-caioy I3 AH AGIF
TZ | wiew ored figenwed  atwEha «fFw Geriy Afen
TR | IS 3 THOE RS W “Afied 4fier forspomi Asarg
91 27 | % ooy Tt 2&ee fAdes afEfee Ay o 3R
T @ffe 28 UF | G 2 @0 ( Haber-Bosch )
R0 A ARG 2ZCS WA @fws &7 | @] wyietfom
Ffie wifices At Rfds 23 wa shmi feertapef Ffzs
IR afFE R o SpiEifEE A affde =@
4f%aifS ot 73 ¥ WG AT AlATs TRHR oo AAYS
77 | oA IPA i eqrs Sxe o o I it
A sffedl T | @] o3 A ANy S 3o =it
TMATS WS T | @€ RS I Siwrey Ff e Al
wIHY FHRART WA T’ @pw wfFand Seonfrs gBrerg |
sred @ ofFmid fGepin myPre =W ozl ewRtm g FE-
Gte SifENIE RS | WP afite 3T efits R
FTICS oo AT O (et T8N 0% | S0 AFbiR TGS WA
78 et & A IR wREfe @ strvd AT wfies R
*fwrd FefEE e R gl afimd ot wfits «fs



w” ufiw Sfretyfa Sy

;| orE T TR ¥, AR FRFCEHAA wiwe 91 I,
oy iR o weed WiEw oitd ) e Mo @i
FRINET oy FEAW GRS @ 1 FEA Wig i e
TeHiaET reEnta oaed wfge | wdie u-za afite oy I
we3l e =% ww afimeR o S g oo @
wRmifR, 7 RSN ol A FhzREs (@TEe ) sifte
2271 T Wifte © wfets ARds 70 13t 9B TI1T FE-1IT
st Ty 217 IRetia o0 | Wb WfFe Awieda Atfieey @A
T G @ B TR AF | FOIR INAES, oFAte,
fAsfm Borift aidma Qfe «id TP ofics A ARFaw
AEhy «fS T2E giffs 8o T 8 v Szl AfFwid 757 39
M| 98 A WS RO FIFR SIS 0o IHET-Rq@ 7wief
@3 giietd =S ww sfmid Aier | ~R il 't @ giem
Af3atd g R o WEE W Aseiw (o §RT R it
SRR 9 WA (ol Sl o] | REY Sl Creda wfics
et s affe | e, Teaw qerE Fd wfices
AT Cred RS e w g sifFand gled o) gsan
Aseis R FEIW Gfirs FRINEN afie e #fhice
2R WIT AN 21 IR 1o =1 g Nweyisy reeg FRIIW
off ¥ Ffire <& wiww AR 30 ¢ piaid 1R 731 waws |
aREy =i e FEAR v warrz oo T ok 3% s
20w (o) ARt (FHE-1ege @Yo i) et 91 i |

SR weTERe @b g Relw 8 Tew-ewrer WS wg o
T Heifes BRe Fivel wife e @@-om s BR
TS FRCS elfy v 7 B WOUT Soimie 28 | o3 8T FIIFA



wfiy SfaeRfE Sty o

FIE TITT 2S T | IRAAT SYRCF B qroey Rows (e
=g A% tfFs | wa gitgg w® 28w | siwers Srata ( Indole )
cFbYE ( Skatole ) eniff wite AfmiT @R gofvw Beeifs o | Baioe
% WS wWBewT | ArSWT @ =@ ARt @i ir eiwl IE
wEieE Ak wiffs &ul oo A Fer— AR maE WiARw
Affre zq | wEwhe SRS pofewy | ieEs &3, 51 1% A it
&efS califtn T wwid 28re Bgw winRy wiSw At ghe R
;I wfre s IRF e  @-5a gfeam woindy fe dw
spteHifm, A1REES € MAHE ifFafes g&w wiw Seettvw IR 33 |
@% TR T@, T, #61 qig, [ Tonife cafiqaem ot wew
ey BafS TS ST | Wi AeF IiHW g AR Ftafin
TS AT @ Bz WS Tay AU | CRET PIPIGT 2S
I LAY o151 TR GRT TS| 34 7S TR AT |

B efes 21T LRreT e T3 361 p @ltatsl FTS 20| TYoTa
B ffers 28 wited 39 i 20 | & ot ue 3feA @ 3o
s e otem W Y AlYEIE IRANT @I IS IS
A1 98 IO owidE e (3% (Press cake) 3 (27 Tf© (Press
mud ) 3@ T Wi oA RN afRmfy @ @] W swnd
zrtafiaty, B, it e wres Eonift 7w it | 98- 738 wfia
LISl W I | A BN Aeww x5 BN (o (37 iR
R @fe vy Trr wfice ams 3fE S AT o’ W
ofd FRAEINN fice *F1s w1 oy Peirs ¥ T wfivs
ales sl A AOST @ o (3] Al FRCS W @R A5-W
AYIT A7 PN 28 &Y WRAT 74 IR 47 I 3= oy
q e W @R &R PSR RS ®H w1«



a8 ufiw Ko Sty

@fmifk @ ufite sroew et FRE@ =@ AR wifits wife,
i wife 2ol wifie anid o 27| ug-) wifie anid ufiy
«f¥uifSe ARk R RfEm RN T 739w Fatas wifiss,
FriafET et Ronfe Buem 303 | @@ ITAfAR-1RyE 73
G T (fEwifes AfRTs 3w e GBF FRETS el T
(@ RTFe FTARTN <itF ¥ W FAmEiT— B A Toes &rs
ooty wAT AiZiw T IERWTR aqd AfR4e oF e FRErSy
wft menfls 3w R SR Waig @ B, wees Eofe
e il wfics et #Rm, stz Tk aiffe @ ek 3
I Wific e #fer ® 31 @} =fex Agw @ Qe
qEGitem TREEER @l ARde 28 WIF | @] oI S5
ufirs giietd 3% =)

agaE ordl Pt @ B39 &7 Som I®eite 2¥ew Al ua o
RN e s wfihe ot gy $oitaw foe <ite, f aides
AT e B Gce g9 st 3 AR ofel e sfm
T 1 7Yl FiThg v B4 Gfire FiEE-1E AR Al i ozt
® 2@ AMF | B &7 Wy AR = @ oIz arae AfEe fiftrs
A e N5 Ay, Wi e S sl wifts 3edhiz =y,
e Stfire ite, Roidn e Fl | 9 B3 o © woe fNaw 73w
FaffER-RyE nid, i and ww@ Aoes e FRE G
i T el R I 34T AR @ o =S a2 Reign
NG| TR 7Yl ICS® (T TR INARTA-RGE oAt elratsr
Ffiw S wfiw Rty cnfess whw [@fes @ e wntafimy
oiTiy BN wiiFr Ir 1wt wgdy IR Gifenn-afes waw
FriafmT-IfeTs aRae 231 Wi i emis Eiftny st¢s



ufiy St Sty "€

3} AR-FIEHE Zelte TR T [NYS 20 | A IR crel iy
@ ASAT @ (@ (I A FRCA GRS NIF WY Ao oW ; @
ety feeatd dRidE Mate I B whn Vromfs wfiw
ARt 3% AT A | GBI I WA e $ wfirs
*fide Ffire 28 ToeT e (o 3% Wi FRW ety IR
epm ety | RN TR @} Wee Ay efi Amfei
e 287 RN SN wfire wifRee e a1 e
wI NG QAT GEE 0ud o A I 3R AT @ &l
Reifge 2qre Rew-pifd o A97 At | @S @@ Np B rows
8 A5 B (2 @3 e IR T w6 fFd Sw R
H5-%¥ TTIF A0 TSI 747 o s «4fFde 2&re e fymieg |

&N 7 Safdem Iazinas Mifie oNip Tioew ste Tidrer
T g FY ACYT TS WARITA ws IR iy i
X iR caibeiftes 2 swiy fe gazta 91 2¥eeg |

FR7 Tafew o Aioerea UL = Afiwid 2 Aduig | Sea-
et 8 Rzl gafifdte Atoes w1 w7 [Raw R FHeors B
GRS %7 RS Soitra (Tl B | @® AOWES §RT (®iF
TIREIrEw I oI @R T o meNRS 201 o1 oo @ @
Tous wfgz AR s ce Am 73 etmew | 9% TOWT J3TT
FAFE-IE omid e WFF At 36 iy Vo7 g Mot
AZES| FH |

NOeT wF TN YIF© TRCoR AW WiTF) 87 &y Aot
T R QAfF oI 35S &S #ifta B A oizl o+ 3w
@ wREiR , Toa GO E 817 GRT MONEE IS WS
a1 AREE A [ o 3 WY UrE NG ZRLS ATS Wi



) w7 Sfroim Sy

TIRBIE CRBT-F oren T[T U AFA @fFIT AR AT A
o7e - o EmIwa SAfRattd «ite | $37 Sfrs e erwte F
«§ CoAE 3| (T AT oAt Agrw Tx7 wfAT FeI AXS AAARE
Ry Arm-arey srnd afias 20 e i W I | B 04
ST TR G WD R AT | 4w NWFHEET @FTE
wfgFieg caifnedt | Oy sfin wfEreee ARe e 85 e
=i o FRFES € IFEG AfRTS 7 9 s TR
T @I fies @i weR syt kg s ets FfE
oR ufirs wifiF i A’ 77| ot oE it gfive wifiw
i Seorm 28 TR G T IA IR0 AW | AW SRS
3@ B39 GfCe 5715 39 ove &ffS Wty Paziw RF wiady o
Ffeiy Mot Ffive A g’uife 1 FrRd o IR Wi
wfi7 T W 7, gRetw AREd e ArwEer i Aid@icew
A73A1Z 3% 2R &R Ol 7R ot | T AT oy Tesm |

&7 ¢o /AT TR AT RS wifSoye Srreas e elisrz
WYY G TRCS 04 T IR | 0 cenifo efpa At e |
CTRET o4 CortweE SRl 3fAce f7eat g% Sedine 3R oHiT | 8@l
wfRRifAe odrw sfn wlEem @, Taift e o wizie Ffe
remi® g% Bestina I FA0T T8 TN GRET STl SiFes
TR 47 & IR AN | BT WA Stgew ovm 1 zBrery
43, ST FROS LA YT FA NECSCR |

@® FII0Y TOYT I AT HRAS AT W Xa© @ HTHAS)
FE-MYE T o oS FRT TAR @ FRIF wfH R U7
35l ot @A |

4R ffie wdwity 1, 4w afics amtt 3fm sig) frw oz



wiiw SR ity "

IS 2R0S T uR T WifiT © #fE Sestifis 771 o} Wfew
ARt GfeE TiRde Y TREita Afae w2 ufiw S4e)
IR At Bmet @ FIHFF Wi v ® 3 o wiiw «©-
Tiftx AfEs fifrs 28n aFfe afiFms oA wrafim af-wides
Beotm 07 | - @g At TR wfive Fifer Tttt 1R fifte
B AR efds W@ Rafes ARde @ ax B ofiw T
3 w3 | sl Wil eRTfR @ weE O efite wer ke
wfRpd =l o wpEspd fiftrs R estem R wie e
TRAT T G AeNiffe QA oy Seoww A | o Seay
37 TBIME ¥, 177 oW FEMe AT Hriedz FiRe spafmy
wes fiftre +RT wfits ety 3R @} wfics wfiw AR
ARGHHA-TE oIt 2 T @2 SIS iy Sl 3 o7 | 43%
% *fSS firs (1 FERT Wifies @ o7 szl wfHpd 3 pd e
FEEEA §E A wpwty ARe A &9 IR o
gfite o Iy © Wl AR Twns o ;W1 @B 5@
LSS Fi% InEfiEty wEEs SWoors! ute Wi ofime 3133w, ciey
0% &fers gfire Azgae; W3 ARIGAE FrEfEN ¢ FRIW g
orifeats FgeRsa RfFend s affn wE o dE 2
iR W W T | GTHA I gy BiPSiI menifis 227 1w )
*frw w Wi ewifie 3y @, 3R wifie §iE ety
TG A7 AT afEmy o Inefimy e A IafEy
wenr W, T wifiter afts Rwifts aemals afFn
FAGTT AT-FEEE R oW AWE B Q| I &R
iy AfRe wfipd Al «fe wafinn ety efits gl
W e RN e At ofis el [/ 4N 9 *EIE 9



2 wfie Saeifm Sofiw

RIS W1 O VoA WS GfiT e, i @ 1w
QY oty MR o7 MONE ST KEFROT TREAY €
Y |

it afmif o, T wfits a3 At i A w1 @
FziT I wfigd, «Ru wiafit wEEspd W@ FERy g
5 Tl wm Tifice Rfs RW e o wfF A5 atow ww
et MOAES 2R AT @R AT Tesitww FRS oA W e
RS (ST AR e @ @ifts G otg e wfEE |
ToIR GRS 4T JIZIT oW 19 3 4RP| JIWF califony wfgren
% o117 @ oig) w7 B6rol I 07 | ATE LA FIW WA A (BHIT
5 wfire wifFF i 3% 3RN &7 w7 2w IR0 Mz @@
FiF ST AEAR IR T G 5175 54 4T =l 19
ez B e 3 4RP), @F B 4y iRy wpespd fAfde R
el IR 77 I PRI off AR Renifes 283 =
BeoAlR AT A | W4 @ 41T TR AN IrafFaia-mge ot
AeE, BZ TRAT ST Rte 72EE | @ A%l 1Te € WS T |
RO TFA (FOAR FAFOM @R 5T arwrd el 7ReA |

wF-w{% @ SIET N

R AR wBaie @ Asayiw e ot w7 6 aweix oros
o RIS 2RI TS wfiw | [ow wms i emfis
(neutral ) 7y W = IEA | 5 (FifS S [ow wa1 @3 ©fst
Tireitew i (Ion ) <itF | TiTERew wivww Soififere we
ofritds R o | 9B WiTT— A Rygren Wiyl | WP W
@ “fio% g OH wiwwe «iteqi 11w OH wivww worifRgres



wfiw e Sty »

Y @R AT §F FIT AW W oA Qrergiew wiww ¢ OH
AT WY ( concentration ) s~ | i 4RSS Ay -
ST dAfFatas pr 9 A Dy R0 Ratw W @ ]
pH 9 Sig] W8 T 7Y FIFWS FZ, &S (neutral ) | IF @z
atv-=y, TREiEiRe a1 e Wifo ar Twi ot fiws a@m
fifere =71 qY ©iYl 28 ¥ ¥4 ( solution ) sfteq ¥ Sigix pH©
@ =W, Wy @ o wwets 3% 28 siel pr s
T |

I FWT (M goa INGS F71 Y OfR] XA FAAW A0RST R
70| @R WA FARTST et A Affater cqmtfied pr At
o7 Rfiffe 3a | T@ifeed e IfRmes @ AR st @
3Tt TiREiTe WIS qiF, oiRnE ¥ wafye wiEfis OH-e3
R gl @i Ffca som00 M ovew W1 Wi TR
WA ¥A0d pH T © O (78 TN QEHITHA KR “ftd
so—e @3 OH ST Afwid 30723 | 3BT Are| ora FNgS I
4 TIEE T4 “iteTl T Sz OH wisews «Afiwtd 1f s~ wmorm
28 G TN RGO T ARAA do7>> | ToIR @] 1wfS
AT TS AT pH 9 SCoPw| I 76T Bf6S | 9 wWeorwl (¥
AR 3 R G AR wfiT wie ®BR1 wREE ewid
pH 9 o] WRT AUF | TET-SHCST FITE AT PH b TS 3070
w3 “Ateq| A1 | W& FRIE Gfice #4 @ ¥l ¢ pi «fw riafiam
s fifte e wfim w1 Ffice 4w e GifF-An I .
pH @iy 9 IR Ji | ,

soo Y AffFS T 9 oty EAfdRta IR-FEEE TS IR
@GR TICE PH bR T, So >/ Btaf (TITEAT AR-FIERAB 30« Stof ot



be ﬁﬁam%’”ﬂ

¥Mge IR @ T4 siewl T, ST pH e WS b1 =1
cefars othem 71T |

Ber-Sie S e wfiw pH 1R TS e A crat
W SIS T AGCS WY SR FUCH I W AT
WA T¥ AR PH AT © 287l itz | ¥iwe (T @i
GiUSiY pH 8'¢ FE T | QS Ay &fF wW@E @R GF{T pH ¢-»
CTRTS T T 1 T R SR PH ¢ SO I T O IR
oS FAER BT T WS IR TF | (T GEF pH 8°¢ Wopw
T, (T WFACS Y Booline oty (T 30N | o3 Iz TR FARe-<oTH
073 3 ( coniferous wood ) (R &fire &S @ 3R NS itz |
SAF T W ATRAN W GRS S F9) T8 | Be0eT IRe-
ezl ol F craidanes @ Fafafls ARdce s afts
PH-8F (§ W (Te¥l TRINE, GHCS PH SR WrF FW LA
(8 GRS & AR T GA] TSI X |

a3 W

LG 8
wg (81 ) 82
?ﬁiﬂﬁ 8’9
FHyizior 8>
o5 e
/%, w Toife ¢
MRt Sfer

ale Giery ee

wiafAs ( Alsike ) Gpiety ¢y



T afRw SR Bety e

%WWW\GWW(WOMStemmm}‘Tﬁ# Lt
W&EMWMQWWPHWWWWMNIﬁHW
wgawd I ( Forestry.Commission ) Romy csdt R 3
TS ST '© W AT T oMIETSTE | AT S A 1
Ffal ol fiwieg @¥Fet wifie wgfice «fw wntefint wgedyl
7 WREW O e e oftv wifi' ok M ey aw
Tl AT T TF ToeAlve W) IS T e wiw wiwn
et IR @ *Rw TR P w41 W g, oy
et Wi T g RN fim Qe ARdieeE
RGNt ARIS T G W GfiE KAt @@ AR 3§
W AR Rfew giew Wges <ol ¢ o9 =iy = «(fen
wfe oue AT I TR | @R Cua ot I e AR
Tgre 7 T wiFS o e BT BeofifRe #fE TiRGaER @
s IR R/ w1 wffT AR R FER-gE omidomfis
wwa G wfite ARG FEFET Py, W@ TR ggE
fiftrs =R Sz 6w ags sfmd IR AT ST AW
WS w7 pH (e «fony Wiy | i a1 BlReaam
¥F WA E ST (V0L ST et — e I, e, [ RONfRL
pH ffe 2¥ «MF | oYl ¥ @ AT pH 1 ol =g sifwiee
wfgF | Wdie 7@ B AR TRIE | WG @ AGITS Wi
G Sigiy pH 9 WoM| I | WHF (T (0T oI Awitdy pH
e g o Wiy o i vy AR @ oR I
Rk iy, PR wFw (alkaline ) &9y etais 37
R | GR FREW WY Cfwin A YBiRmT AT, -
ity ariess W Tt A, o B« wevad e

Y



=y wfiw SR Bty

r!ﬁwmﬂmlmm—mmmm twnﬁ——
X WS o A A7t W@ ot | @R e ami v,
WY ¢ (TTT WFIP [T 15 ALTO| I AR IR &0 AT
wrFE IR < | '
© AR TR o ot # Rt wiztw Ffie o) aifiezqn e
wiifie, *fE ax vy aRe M =@ R W1 WG T e
SIFRT QARGIE @I FIPT oS F | GRET TR ;WA
O 765 ¢ wiv 2qre 2 wWifiT wids RaR 3y Yoy ww=ify
w3l ¥ O | TSIR T 40T ( balanced diet ) ©ie #6 et
g oY € TRER AR TR AR SIFIR @ T AT WIIIGT |
wI3ifE @ T WTF A IR (M AFE ownd W @ o
WO TS ZRIT A AT | IWW (NS (KTZI WA Wifww
oitdy AR W @R oIz FAGS IS WA awid @amﬁ TS
7 W |

SRS SRR, Aiaces, L8R, 3@ Lol  NREo-RIE
ot AT YRR e @B sl o qiREe e Wikl
Wifie avs W @R gre wweld I | 9B WISl ZH
IS WA i @vats 7 W1 Aeqiw croaw FRENE LRowife
w3 P YR eI T8 5w wifverg | swes Arbi I
AEHeT FRFE NI WS WA oW oniwIw wfivts
w73 AESte AfEAif Aren TS | 9T /T AE vT-RfES e
e affaifer A IS w7 c AT JIRIT @S oA 1 -
fiftrs citex wfins ente 3R, e FER-3% awid D Nz =\t
RS UF o QT R I o ®R o Qe
TRFTI @R AR AT ¥ Afw TG 2R 7 il



afT e @y 0 0 ve
afics «fiRfes w&n i, F1¥§H wifie e afs wifis
ARAIS T 4G O AT TR AR et (BYr  ypca
Eoift Whgw v «ftF | @} wRTE owidng iy weig @
A o1 ok FE AREI et wfies et IR 7 Wi
ot R o Sy Wi Rd FRce «fwif, i, wed), ¥y, e,
1137 BT T swidae a7y i 3% I Qo | :
ZEATNATHTA IR TRCS G AT I RANE 9} GF FRFAE
oA 71 ZRANCE |
48 Tl Bl ¢, o e #Iye o (wiles sitem
AT | ORI el T 9 (¥, 9B-7 wfies plReitea e 371
gfirs gfiatd Ta finic <l oig gletd afiw wREy Awids
eI FTS AT | Po2iF @i o FRIETSI S | T
ufiy pRet Tow wifis & ehiete 1 gl 2 & ufiw
L) B 1T @R W WAYE TRAT AS I/ T ) e wm
FA-TR I A e R oz AT T} AW oRET wfis
g3 owie et FA wfiT gRatd 3dq 791 w396y |
TG WS SRR O | TR (RO ST R ey 2o R |
FOTR G- G AT g7 2y ( Dyke ) ergs 331 TRINE |
«® #g (Dyke) Sifén oA ALEET RAE o FOIF GRS
o I 9@ Qo I ey o e [RiSwmatn wEtmt
fwife a1 oige RfEwatn @t " @ '@
T TEAT BT AW R | TIIEER €SI BT
Tigae WA wfin W Wqe rdl fang | SEe’ @y
aatet, BRUE, TERw € RtgT-Ffme IR @i T
NG ATHNAT AT I afiy 2 quwg | cwmdn I«



ve whe Sfrerfer S

e Qi zarite FRT 9N I™W 9w TEIw IR qlew &
(Zuider Zee ) ety ¥ <iffds 33 oW 9§ ZWHI AN EOW =13
(Ysel Lake )| ecy @8 z¥ Tqrs MM o= fwifas 4| 2891
oo % Amcas sy wfivs s sifaaty e R &)
MRUE qeaw &fSi §fF =g «if¥Titd TP S 4194 I 1 L@
FRI@DN FURANET @, 1Y 2qCe BFS GRAPZ TR vfﬁm‘m
«Rwif Atz 1 ©B7 RBfe ( Dr. Hissink ) fwmifees @, tﬂi
@317 gfiee wm-Res 3w emigrs o1 @] Sfer wowtd sfw
wfirs fiftrs afim fie Az iz i B FEfT Wifie ¢ ofe
Bt 3| @@ FRE Wifie s por TRe fifis 2@
TR R o 2@ siafmm IR aRee w1«
3% FAEN AR-FES TRIE e Apfwmet woeiifEe IfRw
AT B FrafiE e oAfde 3@ |1 @@ aFiE Safshm
wiE wifs Ty oF FRF AR FRT @i Swiw sRA, 3
ROV o B AR FhRAeT | O swfere AT ofi Fiw
wfrs “fRafes FRce ifE-iic a8 T il | «® T oWt
AT 57 emiE R R@red, wRET G rs eleR 1w e
Wl IARATY Al @owis FRT T eI AR -
iy IRFITS A FRAET | @] %RrS T &S & Az
oy W W ewiw wifs WA ¢ wiie Afiai v
Besitrerge IFm ST @R 7T o IR vy IR Wl R/
FRSRA | R (M0 93 JTE o> 037 Uiy T 230 N3 fidte
IRM AR | @A GH-&fS o*1 9FT @R AT v 97T F-
off Wity | T ug  RY wege

Y Tqrs Ogs ulnE AT a4, Wity e BRmT @



T T
Z8CS Seom FARET TES, Lo ot @ gReito aipw AR St
IRm 9B wfiw W g L orel Wl B4 wfirs ke &,
@pT WT Jeofrw IFRA W1 WG e e wfies qw
Siaed, i gl (o AfRd oY @ O9w afire ar omif e
ettt i wfs g ey wEy awid gige R og-
%7 GRS WEF T BeoANTo 391 TG WA | 9B w3
FArs B W A givge R A A 0o ol @ wyr
i s ey ufiw ghiatd 3R 331 7671 R@tfiw 6 fomd
( De Sigmond ) Ti#f¥ Croew FRTE T Mo fES e o spte
eurr sRmfeem | R afEifees @ @ ofits o 3
¢l (3% ( Press cake ) efrats #fica wfia wiafws) g6 o1 1 fw-
ST BfRera agive R ot afFm aw =Resw | By swwaae
q =i et IR 7 9B tue sl AR wfipd, «fe
Iafimty wEs W)l TRPT donepd e efics g I ow
i) T @R GO a7 o @iy Sy qmed 3R /W W
oiEfT FId @8 T G Cuq owitdT wiwed FEflRE wiffe Fd
wgre W% A Afile FAfFRT wEes 28re INAfFT ©ig e A TS
R SRS oHfex afiw <GS 27rs tafury AR-FEsT 2R oot
TRG A | T BIR TS @ | TS WS RS IAD
AAIATT I03 | QRIS G BEAwl IR AT @k WA 3w /.
Q7 TR orieda wiREt St o=t | wtweea org Rewsd 3w oy
T (X 9T (7T AT ASTT 90 Sief wF AT | 397 %R AP WOF
AW (FTZ ST erie> Sty o7 oifeml T | (FE &RCS o9 3
SR CTRT IS T efQ T | RTSW Femew (g wew oinR
=% | B Y A7 bt Sty o A | TR 9 I Toriiee



vo wfiz Sfreiafm Betfy

&5 ofiamd oo IR of IR DR i A € A -
TEIT WO | ANty ored /7 o g I gdw Fwifs
W W o W qe IR AR Ifve B e
e @, B IR 9§ (el o ERIE FRIAT 99 e ma
T G I AR | Ayl et IR 3 0w o T ARS
ffE & @ va Iwiieied Tee Fofe 2@ a1 | afim T B <R
T O I Aseyin roaT e Tew T Vet IS 28
ol TR W R 39 o | VIR Tea-oifey wew
RT ot @Wre wa Qerig 371 94iers) oFe? A9 | @] uo-
TRt wiSuw qrieers 1 ¢y 31 Fowds et = Locieer wfiw
e TGS 227 4itF | g Racad (Industrial Revolution)
o Q0eT AT S ooy aive e IR/ s
T 9} g ¢ I Porsfey RN 781 gD @R T1tfers
= e A FR e oz Safowm a7 303 1 @ @ If “H1oe %
T o 78S WAREAET GF T 7 ' oA Al B | @B
Bettey e WE T WG (fen) v Fwtaw FRaAT o7 wfouy
T wfirs ey AR i wniRy g R Reeg | @]
ofire @i=-f3, wowal o Sia it AREiow T TR TS
TREIE aT XRY W B W R e Wz I
o® wfice s wad affa IR a8 ufies R I e
et wad offakd <o 9fis @f ( Physical property )
TS | o} wfite <Ry wfEE Syl ) e gigwe-
g et fien e i =(fimne e o ¥ w0

I oAV oF wfRE e, wmwra’wﬁw%vmm
TR @ Wit ool BeE-BHATS FeATS I T | RO BgE-Of3



wfiw Sy Oy : :"b-s'

M ORI @ WA 4T Siy Wi e e ey
Tcafeery Witk off Wi i IR 1T Seowes o w R
RS 1 R welweR @3l et I | 9w oife Se-few
aivers witen off ¥es wafeow ot geg.@ a8 -
“iffsy RBcaived waifo R sty crifis swors iRty
g TARwT-a® oFd I (@ 9B W wifeee wiiFhe
ufil gqrs we Fwhi 3fcs md & A1 o9 Beotiva wfie ¥
oY 23T AR WAPF | @ I SEE-AfA VAT Tw
off oy Jeotivem et I gl Wl wfE caten
PGS Wk | WS warmnsy @ ey, TRINT e ¥ew-
m«@mmicaawqwm«mmewﬁw
Ayl 22T Ity |

xRe ofi wiEF wE e W | zztmmm\ﬂnam
oI | W8 I, XM TRTEH (I WoF7| Fotel G TBTS
ua [Rwifie 3391 gqrety seifs o (e @ oifistd AT eltriew
SIT) o] AT o LS | ©fef AR 419 I Bestifvs
ety | RO - Rt @ Bfafiated @ ooy Wi o¥re
w e SRy e Soy wiRe IREE w9 T A
ey | ST WO RO I wtvtstwﬁtimm
Retfirs gqretg 71 ; §2l TRUGWT vF FF7 |

WWMﬁWEMWweWmﬁEW
o5 B, ST FTRIRES, CrtY, Ffe o #a-mw dwe
AR R W | Be 20 oI T IRT eftfod Freiae
. BT o wd FRA Ay | @@ AfEHTIN ARG AT
THR TRES 1 Sy e TS et (wifiw) e I



o  wfiy Wi S
-Wma,m%ﬂmmtﬁnm
FiEfT wiffic e B ¢ wWig Fdigmd #By o7 @t 2
AH-E o R R e Wiy s aiRdionge
Sfriud 2R FIATIREEET RS AR, FIAreINgs N atfeet ettfocm
o T TR

TN Al TSR (X WA Afgiey SR 1S etelde
UTT T T | - WE WA [ AR N B wAw7 | '

Lo ety ARy AYPIEE-RIE NET IR

{771 I8 I T oAt FRA AR @ v e @
ot g pf 2R ifx ARe Rt 3fm @ Qfis i iz fex
g wfEEs AfEs affFre 227 aEfie affmy aifis 2gre o
9R BRI GifFs 287 FLEF WIS aria ux o= e @ sfege
oty 2 = o wfire fifde FfE Wfiﬂ‘fsmﬁﬁi?
e afvm i |

6(0,+6H,;0+676 K Cal =CgHy304+ 60,

B Sty @} wfewTe Qi vt com B ov 1w ciees
( Oxide of Iron ) 31 ¥@tex ( Oxide of Zinc ) FIS I3 i
AfRs fifys 2R @ AR g aRks i sfin e A
AR et e 737 G IG-gE id D ez R
7T AT iy aifis @ o 4fE fisfe e i | wigiaT
o7 frtior Afte TR @ wileww 18 @B e ¢’ SR
ETSTeE rE ey T 7e 37 1 2T W FERE “wifiie aniw
@ w7 R T | - o %7 Aeiey Mo FE IS T W | W™
W TINIOET Sto T NI 29° (Al (rfes «ivew Ty |«



wﬁamw e
wﬁmwmmammﬁs@sm a«qﬁﬂfrﬁﬁ
oTe #f5 ReifF cronis-<enn 41, ‘i wrer i o A RWNHR ceftfor
IF 19— %A TS A4 WA e i @ W) oW wf
@fmifR c afics 2o g 3 v St s afim fier @ o
T AT T W O3 Coe g Bifi I WS Py v wifis
28y wiftcs FEfRe wifiv o7t © 4fE oot 307 | @& W A
o7 B ¢ 31 oromitrw aid weorw 31wty Ao o
wid oe B Teonife wrorm fix fes wifis &re vl qw ) od®
Brey 371 AR @ <@ R vy ofFw eofe @1 @} R
AT T AN FIRE e TRE T et «ifiafes o1 ==
eRmif v tom 31 79 RS #fim ARG e QR @ ar ke
=7 5 71 vw Rt e szl wwormirs @i oiw o | wiR Wi
el 3R efiaify o Avea@ oo wglies ete siége wid
(Peat) ¢ TrRITeT Mol W0 © FAIRNS @FH ~fFwied @lte fFsmigs
FFal o R F7a g1 709 afivs g wm sfiad geg ake
s 3fm 9z B I weef fRew oy N Nz wiffe 70
R Wifio ¢ #fF Budiffe 31 O® #fe Broe wfiite @
AR TR @R I/ @Rkiee ofew w1 R Ble.
R (X IS IFANS M| ST @3 TS 78 i RIF
FARFIET MeF | FAR A A DY W SIS @ I T
TR =¥ oyl wfits fifdrs M fm drwer B efin Sxferie
FROS A | ST 379 @B @, FFAMS [Fg AR 94w e |
7 7% IR @ W oen AW wiy T Rord [N Rats
i i . @x. onwfie (V. M. Goldschmidt ) @ wgty
Cqwifamor CPRAIRY (¥ F9AfT SwCS jw, TS, AN, ww Afixt



3o - wfis Seaeie e

w,m«\mmwm«wmnwm
G, WWT OeIT TS RV AT I wwerw
sy A wflE | FoIh ordl TSR ¥ wfices (v
FR@ ofiy I Awid ¢ gl [/ Ay 9 wfics [Rem
AT MY Wy offid W ) W W i «@
AR AT A 98 B v 1§ o aefd ka1 o
worwl N7 7 wiffs @1 eRew pT 7@ e ofix Tt
wTn W 3 RS HMiE | 9 @B Vel wfRwwE BN @ |«
wfite pf Fve eaty IRW wfiFey oARand oA ¢ 4y T
Ffire mud AR | @B SeonimegRe g fow-51fF eow 2i¢% Th
| wiw qre arfamife @ pf Fwany Afke < FpafE ToEs-
p w1 wAY gy e 3Rm e fw ofin 3G
wfgF «ifFqid IR N e |WARTW N T | .

twr sfieds T ke v i AR 3fe

=g 3g AT IR TR @ FETE Awie et 791 8ANE,
w7 wfie 1 T St A% 2 sizt ¥ o wfies @ R
A TG fie @, oy @7y oRT @R FE e
TRAITE WG F5T e 77 WigS R 7L THats afds 27 71
CigFY 93 @FF gfirs REew 37 AT worw wfgr | =iy
oS FE-Rye i eratet e givaras Agiy wfiven of-
Ted AT TIRE 1o Beomm ez TEre) aqeqrs aral fieg | Rxiw
Tt R (1 AW Qe RGO fire TGO — Rt
TR TRE wiffe 21 ARERS, TR wifie 3 TR, wifen
wife A @iffm fRde 3fre R fer amwm 1 BR, oy,



_ lﬁﬂmw '. Py
cm,mmmmmmmnﬁﬁmw
oI GiYfer AR ared IR e TR R 3w 1w
e Raite @ W W A aed 3R ortoRe e .
zRyfm Wifeatm (OB radical ) #fids =, aa\m-rra«m
@ (H0+112K Cal=H*+0H-)|

TSR RIS FIAIRIGS 3 WI1T FE-RIE i wfics fftrs
227 KRS e Wi -1, wwwivre ' o wifis gdn
T Wi @ fF S IRCS A1 @B Teoifis af
TRiT ¥ T o TS T AR IR St
Y| @B AfArRe TREiew wfiv @ AT AR aiRdeeE
afke eI @fFT W MY 2B SORAfm Sesiw @ ¢+
ittt w e Ake aprrRe R wn s g
T @ A7 qiEfis Wi AR w1 TRE € iR Wifie
wfiw sl Al v e Riftte B giws TELS © TAGE
Beoll 03 | ARGIRB-TR AW AIRES S 7M1 @ w0
wfice AARFRE (S ww AR AT 1 Wi W @R cvfmife
@ TGS € #fewivr Afie i Bre wifie wifiter ## =)
@i oaiRaie (1 wUifien wWifieR cenfiow fofewe 1
FOAR (A RIS (§ WIS I ATy wizd ¢S entey
oS wfite e TRdEwTs Moy Rewd aAfis Td@iva=
siffs FRCS AT | g 794 Gfs Thiwtw o g o ufy e
AR TEAT TS IRA A7 4R TS 67 AT I A
@ e Bests 2 izl ARS fifs &N wfin aYfe TG
wRw AR A TREWE Affae 3t | W g o RN
afmify @ s-ge i ot IR wweiE wiies @ Afate



» wik SrerafRa Sty

Qe AR I/ oty e o wew wflE @
ARG icea A oW wiRiewy wiEEie Ay wivg aw IRWR @
T X T TG I T iy et AR 3
fYed 31 o) | CReD Tk witars Frewg wfiw Bl 3R s e
o | o 91 WRATR ¥, TR iy ¥ St wew, otel oz
N7 iy AR Afte & wfits s 271 317 ¢ fix Nz wiffs
o @ e Beol T | W GTRACS NIRCGUSHY CRYITTRA SR
Afieitg W1 @& FIIA (¥ AFCOR ¥ WA WKArF IR =@,
TRY W, e WY WRARFN vy QT AREew A
o ofiy BFerRTe I | A wfire] I AT Afwicd
g @i ey W@ TRy dgvepd ey I A,
wie) 2qed TS ARy By Bfer Sietw FEE QAT Ay
Ateiey IR s Y 3R iy AT ARG 3% @)
et aff 47 TS M | (72 qARCSTE ¥ TEENET 4 e
iy AT FF (AN Ty STl R @i IR/ IR Awq e
&y @ e wfirs @ SRnfE atn o wfice [tk e
wifis 28 #fe Som 37 9} LT WS eftg @ = wfiz
i TrREIE 3 R Srel 3R ¥ | ¥ wivl wiics e
%S 2w FIE-IE s AR @ Y TRdTew wiis 1%
Jity Sigr wﬁm Fffs 1 @ 78 S TR wlilz Bdrel
Lic A

sfirs mrsrwmm«qu cenifsraet ' Regpeet wnmfﬁm\
A VI FA | QU R 9R ¥, Wl ¥ IR B
QYo FMdires 2ty 9 Wil wficws AfRs fifrs w3 avRe
Rigny wa wyifeiy switaifay RFRY o o7 ESG affds.



TS ity | Wi oty oy et Ry TiEERS wiits W agw
TR o717 @ W AR T @ Sigie A AR TwE
o ity TRty w1 ve wfits wRe w1 ey
crers Wi St WfF | R FA0H WAMHT vorT wf 34 7 fiea fa
wf TRCe sreew ST RN qIRFIRGT R =¥ @ ¥ ARGy v
QA T 93 TR Ao 3 wfies wikwstE iR i
T R By F RAE @ Aty (o ot e 83T
Tt Wfdw | o I orat Py (v Sionfmy Tighigey w
e gfi 23rs wigF oAf it 2’7 ¢ite | @ Tt As @ Ay -guiw
Cred STEA AT TRFRBT W @iy @I AR offn dity u B6x
ofY 384 3T 1T S IR T W oiwT W @S
T AT wxee @ ARcitew weerw iR AT
RO o7 wiT @ AR TG @ o) Wi | wewy ey
TR (1 Iffe wiearsy ARy wfits agE g owid
et et wfFey At ARGieew @t B e Wl @
R T ot e R @] e TR e Wi s
qfoR AeE | e Rl IR Wi @i o iRy argiEs
eI o g @7 R ARG AT @ o JesfivA I b
FECATE ST NRFIRBT < 3% o117, ToTk Treane e
ufir e ARl e & o W fice Rerdrs Rfa wm
IR W AT WA Uiy TS gM A | orRw ThiCAE wfiw
Boty @ WAFT TR AN W e =R alifta A iy
TARGITow st o1 QRN AR AW ToT wiel *r3-Sxsite 9
N IGY | WIS w3 wWT SR wend WIS 3R
w7 QYR ARG B & Nl I oY) 7 Qw FR 4w | oR-



2 wfiT Sqretafn Bty

v &Y g ufice 1 Wl fraeity Sy et Ty @ wgwA
wiiT cYfie TR @ B I “Aide ok wfy ¥ F R AW
Beofiw #7 T T @ AN SR wRFST ARird Seotiwa
Rl wfis el R e & wfits wfie ARan oFw
PR FERpe WAl TR R et 731 367 | P
QYfis TG 3™ GRy SowiT AtUSiad (pE) TR @R
TEWET ARAT Boy RS | «Rw wEes AtEpd e W
LYFeRe afte et eiiew IR ArF | BRRd g T «ifF
A AP AR Ie 2o Wi 71 | wfie gfieit ARy Qs
st ot | Siziors @FfS ( nature ) w3 € ( properties ) FwcE
#3fgF 7T TR T HRFN Z8Co0y | (el FAmitg (3 wwF afies «g
et 3¢ s Fiee | F45 ( peat ) © FHAITS cxwet Fieet 30T
smid (TS o 3T WEwE BE7 Gfires (Fer I At 4t |
«a¥ T 0T AAISARR cFHavol ( colloidal ) FER HfFTS #iiea |
St CrfimifE wfics Trows et 3, wwmit g B «F
IR I ot crfee sitel w1 B A atSee w7 AR ga
fifrs 3R W AGFORT Wifie et 3R s Arieds W@ =71
A A A0 oIS (e FHEH (colloidal carbon) cral i |
T 95 Rt PRI o i o Akl wtfe aww aww oty
Al 3¢ 47 I 9R W|HA kT PreE (peat) «afids =z
QT@ifaF T IET (¥ I AT 4B FARS AR 2B offe7 |
el FEH-IE AN RS R OV 9R FIEFHIF g
+fiafes 2gu ww =Tt @iweta FE (colloidal carbosd )4
“fids 28rs offer | ~rdR BfRfAw wqug o3, BR vy crwantw Rt
FteeE ol &firs ety 3fer e wiffs e afivfos g -



wiiy ST ity - €.
o W AR afics A wat ¢ gReter o w49
el g4 o Rorifi steiod cwppericas Afiwr witw | oriw 3w
@yl g @ ofics orpete-aen s i et e sy
Tifis @ e ¥, e G 9iTd @ *Rasew o Bt o8
3l creArT -TE R ARG 2T W 9T W) I €G-
AT, 9§ TSITS 7 ifiufd @ef ( Lignin ) aiw | @8 Fifiew
FE I (T AN | B AW - FEARIREE Weorw] wiEy
gfta (complicated )| ffSm creare 3t crenia weorm iy
iR @ | o Ffe-aee e i et 3R oty wfics
e aifAS T AR @A | oy S q6-Ca@FFo T
I @ ity ghaen wiwheg Fofa-arey omid | oz Afep
{ F. Bergius ) &3¢ (q@ifized If@aies 1, Faaires Fafiq-ardly
it Rt =iz | 1eR s w¥aieg (1 oy ghieitd g
TS A1 AT 9% FHATSS HoFT| GF RS GRS AF TBGI-
o #ifeTl 97 | IOk 37 € wfRT pfiaf Rl e ceifiem ferd
e¥T T | W oW 3 iR @ wfive Res B, crete
T, TS A4 0ot QORI coe-aidy ofwief et Ffiv g
I At iz Nox wiRS @ «ARfo® LBa & Seorina ;7 @R
1R =% YL wfics -G ieewa [few o 2® 7 ) Blt azw
Rt WF R oA | @R AR wT vear fErer cettfbracet
SfiCs AfF | 9Tl ATF FERIETS, (TR 9% G%-F, cvR-wey
redy AT fifFre 2291wy gliend o ¥ ¢ el W W |
T HF AT A TCS wfEt @ ufies Toes et 3
afiy TRGee e AfRa e 36 ¥ W « ufits QR
Y | Affand [/ M1 «g wfiee glaide fRete @ ax



2w w7y SGaeigRa Sty

Bie] SIA W BeoAlNT SRS AT | TSR A TIRCSE X, T
N FIE-IF A ot wfirs et sfim oig Stz iz Wi
wifts @ #fiafos 28w wfics Y TRGIEEE AR IR w0 b
waRzfos Fif-ge QfiT Avid @@ TG @ e St
ﬂﬁwﬂﬁﬁsmwﬁimqe%maﬁ«a||m-wmﬁa
iy A% 1ff 5 «Fiw Friafa wes w1 W dgn s
T Sl ¥ ordl fwteg wfi glietd e Sl wféw afiang s
Wi ’

cral foater v wfes gfieid e 4fEmi e s wifRe o
ofirs | QMY o | GBFe G A Ty o5l rfre etes TN )
&l TF afiy Ife epT AR wiRw w9 e iRl wiHwir
fwife sRT orr 1 9Bt wfiz 3if Sevacs fFfers 2831 867 =
witAfEF @I @ F9F A R 3%+ o S| Gw
wg o8 FfTere | wifFEy $Rw ww st @lp A wufien
Ll

TR Brmy 7 TR A IS @t IR, o @
cYfir TIRGNEw, Fnafiatg s, sbi, §N @ Fiay AT Sizies
wftw el afee 2w 1 cRTet 4% 9 3 Bfkeir wfivs ecwtst i
BITHS (§ ATYT MF SR Nz NT IRw7 Yoiwtz 3| @oF1A
oty @i W IR @ IS, oErE w97 Fofw-
oS FE-7F Anid wiies ets FfHe a7 Afiwed 3% i,
FR4 B i i Tqrs ere o Bgo 1 oF #fF e -
T Qe smitdy FE IRy IR Nard @ 4w 1R o
Stel et 33w (¥ 98 Fid-g@ o ol wilim elfafos wde i
I WG WAF @I AR oadw IR e IRAR @, T



ufin SHoRfT Bty 21

oY FEN-1E AT <l afice ety 3R@ Pz o wifie
A #fF oot 70w | @B #fE 2T QA wfiw ¢ AW AT
TR iR e celifi «Afiafes wn | Wi afirs gimie
TS 2RI 10T, & G AT SR (e ARt e gt
TR AR WA ST 2R 7% 371 ¥ (¥ &firs aiFfed
IR AR arwtrEa - «mid zee aial s =R fim
ag-7Fa qrid HRTYINF ST CirERC e If% =finre gfirs
wfwey ANy ARG @ o By ofiw T wfHe W
AT IR GMIT 4T B oAt Bt Cwa e IR wliw
TG taw-cioE sifRatd 3% 2 A | @] 1fRw T @S| 8w
Age coq owitd cefifea ( FieEmR @) wite, wfieE ag-Aw
AYfF sifagEE @ I T U Y wfies emy IR
Bestifrs #f afgicy qom qov ARETEET @R 2’ oF
ard| fmieg aqtawte sl af 1R 1B-3@ ofae et 3Ra
off7 QAT TIRFET 5771 o333 TES o'29v W 3% “H1¥TIRA [
e #fAN el foiieg @Y, @8 Tm wfee @3 B iR 9w
3T eeats 3 AT TREaET I/ AT o vo1 ¥R )
@314 ( Woburn ) 3R «% 57 ¥9-I@ (13T ettt &fes s
JRGET I AoF oo ral Pmifed | Ricfazty gk
@ ( Missouri ) #Rtatw @F B (N7 @RS WoI7] o 509
NGt 3% 27 | IAChe FRFET MRANT FoiwA RS (R
T[T (T N it afiy JRFIow /T 2 orw N0eT ey
fiez el fom cooew feew 3R 209 ofw) seorw! s 39 28atfee )
sr0 QPR ST RIT ARGHEET At R o) o352 oy |
&l IR AT AFICS @ifS 377 8 5 (3T ewatsr FRRT 43
)



3 afiz SaorfR B

w4l T (4 & iF TR e rowq] 8o ©fs 4T AR O
7 W W TF W (N3 it afiz afb FEEiew @EiE
aea] 2> s 3R 2RAIMRT | rteTe CamifRed @R wewa cefa
P @, QfiF TG [/ A A awe Fwafds
TETT IAY GRCS CNIAIT TEFIET #Y WA T SANH
FJIGS T T8I S A7 e | WA WA I «§ 1 I,
I | @Ry @ o sfite emy @ @ s
Afe qRGiE wfice wenl 20 Sigl 8 TN qiINR WA AW
AT iR &re @ e qigdieee 2 =1 g f{ifaw
o ARG E-CRs AR efe RGeS W 2 |
AR GRS F-g@ il e fir qGiew I’ w7
R 1| @, elgE (e ARGEE 3w ; &, v w9t 3w
e TREe 2qs (fie TRGieeE 21 3 age @bie
REIHAT T%4R o117 eleaitsr Qe qRGieew Iow avai@ Fi3d
28T i) ZRE @R 3% (IRT 0 I TN & 23 AT 7w
weorw| wftwen oAfFAnd zenl Bfie &, W Adw Wl emifie
ZRANE (7 @F 22 9T B2l o371 80 Siof I ANBANE 9K 3T
W INACF (FIET 9371 2> ©fef 3% w9l Fimieg | wfirs &R ot
@t FR0A ey fitr o’ u1 i & &S g1 @8 Il
afFay Ogs #fF 2B gfirs aifie aRHieET I’ =1 Bre
@9l g @, e agE ARETEN o) ToH 28 Q1fiF TRGicew
IR e ALy Afffes & Wiy T18HEs, Wi3Es
O} AREIA AN ARG 2 ARG AT QYNH W 0 |
xeIk wte e TRdGiems ™ wieifmy e, 89hm,
frtaiaRe, crifenm TGS, T@baw HYES w1 3T @i



oy SaeiRe Sty »

TR TR | BT TRGIo-ct wfics v sytcatfats we
@ IR Af3e 7 | W afEFmics s aidves-cayt woioa ity
LGRS s W = W o ulive ® AR AyGs « oy
T3 3w ofiw Fwece oM T 1 P R AR e-cRY
Tire AzEere] SN wRq € qRED oen [y ok @B-wwA
ot @Taies ST ATIT VoA IR oHfF | W AR T ¥y
@, @ oA e ARG et 31 W SR W @
TE e IS e | ¥oTR @@ ainiE  aidditew
A @eais Frea8 I | o AR T @ T TR A
T ral faitg @, @@ IR AT efite ety I
gfim Qs ARG 3% T 1 9w, Qfie TRGieE
M WEE WA wre otenl famitg | Wb 4U-g@ CoffdR e
T GAfS T @ AYfie qdd@ew g sfdmnd 3™ oew
FAPAEBCET L@ IFTER ¥, CRFT wfiw Afw aRdiem
ST ord3 ©fF TS FEAIB (WA o3¢ ¥ IH/ AR |
YA GRS AT AT AAT WG] @Thist 7| 37| 008
T8 ¢ ot ofE AfE RGERE 1% sRce wmd B @}
gfice A W gRands st ke &k age T
Fesfiffe 201 FoIR (A1 TSR @ o TRew h MW
FETRE TGO AT IR TS AT T | SR et FH
O wfies AT GEdTe A g9eE R e e
FRGE @fie TGt Afes 2qes o 711w Qe
FET-RIE v, (o BN Aoy el Ftaw vE B9 o Fenifi
Y afics AR TIRGIU T-re NREGUET @ 2B Ifcs A
aR @8 TR (It WY ARFE-AA I/ MY e wikw



deo iy 86 @ﬂr"{ Bty

Bt e R & Toek RS «Ra Fpafivty wes

B W93l WA ol iftre Ffm e wal wfics fFEn arenid

eI wfiy ey g oy @€ ey waAfRS T

AR TS *F Besttrw I NS oA | Lo AN &Ry Sl

IRT F199 | T TwFEe TR v B | R ke 2

@, SAAm wifdse wftesy Afand o9 Susiivs FRCS 9= «fdw

Afwitd TEMIRT TRE R AT I IEE | BN SN G g
i@ oo IRfE ARGie A I &AW Fee 5,
WS A HOIR TEART T Jesliwa @ THife IS W1 I @
™ TgEEre] Qe ARG U R R AT IR @
e (@ RMAT wffwhe a9iff € 7% =3 99 wfig TG -
QY TS Voo AREAS; ATRBICHH-cAY oW AftF | WiAHT
MY TS T AWIEA Soafd 79 AYS oAfF @ P31 WA
(¥ wEEEe] FRETES-c Afenl T 8 wite FEN-E ud
it W TS Seoifie wfe e il Ateny s @
@fe TBHEET ® T— 9B 3B e QfF FBEien =
iz TSl IW IRT $ TeoAiw AAS I | &R ARG H-
RVoPTTE TS ATEETS] ARF -GN WL CFea AL sAhed)
U, Ciggg Awediw @ IAEEF @I AT I
NSl T WAF| WHE I | SISy TR FRUTT 6
wffgey AfRAd RN ANt ave Wrew € =@
FIMACSe ffen IR AT des TWretw | WEHT AN
TS (741 Fiig  F1E-7%F owid, o FpfEer, F91es wul, vy,
+f11, B9, ¢113F, SRR Ay 77e Qs #R/m it
AeEs TS WA AFiRBy AW T W 9 @ G-



'ﬁﬂmw ‘ o 3.-)
COTT WU T I | R FHd ) syrTtimty stowwcy AfRs -
RIE AT AT I FEY | AP WeE W, SRS,
Trgtce, S wiEifReE Aty At 1qE v g 1w it
3R wfE AR v aten g 4R Sy 731 IR @
Forate @ geaniy Rfem g armafiz TiRdices Az afe e,
@ AT, ¥, Wiyl By Ko #fim wew SafS 331 e )
FoTR TFA (AR, FReaeS SRedr TN e (e, FIantE
FrAtEfE TYETE AT IR Worw {2 I @fF AR
7S fifdrs 7T 0T /Y T 1 AW TSRF © FIFNAT
< 39 )Y 7S R |
Ba-fbw Rt IRee-Rasre Sigitws (s Faafione
wfeF Affaid Il AF IRy IR awtef frses 9 @iw
(W] FIF SR (WS (NI 20T 11 IR Foaia el A
RET FRCSRA | qRCOHE o vl gl RS wwew
RN FI7 ST T 977 T SN @INiE FiARfE AR
JARNT FRCSEA | I (@I @ o o 8 e Sy
(legume ) TN T | BZIT® wiNw QA #14 © Afie @
o 3% 2B AT | I @7 R T ¢ e SNy Sfew e
7Y § GIE-7IA &S oy 3 WY W9ife Seotwiw wiky Sfvel
Pz 0 W IR | AR Ffie 2&aitg (¥ I¢ACHT @ 63 FR-
@ (FENT FEN AT JIRE GRF S firy N7 3 AECS
ral ATt | FowR @A SRt IrEfiE D@ At I *
Bestiva Fowg 3 1Y, 7% &R 7 N g7 20 7R Kot
227 afre vl g | Senifety Ateces, E8RRE, | Frafimy
| FRAIRS, CTifeR e wrEfi ARES gt wRe ofiwd v



,hl Wﬁiﬁﬂtﬁaﬁaw

RN ORI e IRER @ PTATIF N R R 47N
TN | 98 TWEF T I 22T T WEF (O Gfaw oFH
& A | R Afe e v, e (rory wfice @Y
ARG, o FIE @ gRet Afia W, SR ¥ R @
DL (AR S GRS Fa-GIST g3 i i AXe fifErs
28 o GRS W R BolwiT 6 Wil R WK | SoriA
O %, 9] TS T WA et ored i iR ire 28ee elte
TEHETS] NIRLFITHE MSIA| ©lsf Aol (AT TLEAS] T1QLF 106
WA W W{F | @ I I AT JIRT A IR At
T (- ool I AW SR AR Amads o wiies
Teoifis w ot 39 | R wR@ oz AtgEes e
@R QBTN (RO ANIT WS ZRCASG 19 Teolw A®I | SIT
@Y I G X AT TGO 4R} TFS WA KR
Tfs @ ¥t ohenl Ti7 Ozl Al e gl elfe IREe=
@ TID WoF| WAF | W SIHSAR MY BN T WY
QAT W IN | QT S I AT KO FI990 (et
QBT AR T FFA A1 | W AR FifSa oM A @Y
Cor ot wfies elpw «ifiaid et FE | SR fee @i e
ot qB FIA A | S| AIA-GTONT & vt opiEA WIS ARRS
fifers sfam At T2 FRT A | WG NART FO7 wfqTRA
CSNIAR ETH WA 2 | GF-TF wgea Wew Afere W wiwiy
o7 AT @Iq FFRT ATFENFC WAL @FAS ord W1 9§ €
g A% | FT TGO 0o oI ATH IIT A v
Tewel 3R @ T Beotww (A w1 PR Bomw 791 ¥R @
T QG AT Veeifie-o19fS TE TG % G F1709



qﬁ’mem 00

AR TG T A SoHEGR YA W Afiwid [’ ~HErere |
TR TR ATTT 387 BT g 11 I 30 i | FH3d
(A FTT-TS Fioiy T TR | vRa FEed e AiREite
AT TR TS W, W5 G| I TEATS T W
X% AR T ool WO | Bog@ s Lo ol
TaRCet YIRT T @B AN AT FH AR 787 2’ oNeH |
e WA W@ Aferss @ ond 76 qiits otew W)
iz AR @il FRe TEfeem &iw Awe Tasifiel wwwl S
TS T AT Do w57 @ W IR | U8 AT @ & I
W AR Aea-aiET ey owid ww9R FRY Safezm IR
it TBE | A SRS S6IRT FE-Seewe IR
771 W) FReRE@ e we A geife QO «ifFE Tew e e
Soige AfFand ARw Al wEes W wiipd w@ wREy
qigya i fifds R wvsd IR itz WG ¢ T
3% 1R 9k @R G WREST Afiaid 96 Seom IR 1w
0w IRT wfimfy @, FFaaSw @fie o wafam
Tes fifde ofia wfice aifie TG afia [ o4
@R R A Wy O WIE ARGET 2¥S @pF Afi
TEEEe] MRFET ATeT T 9} @ AEE iR site -
e 1 oo 3637 | g o fifdrs #f3aiy w3l 4w fe-
29 A AYRS AZHAS] AEFHT TSR e wfS 2J0
2 319 | 3% g8-Fox A1 7w ~iBeA Hea-wS (e ot Wi
Sitd @ 2B RIS ARG IR I 9% OR) T’eS g8
W WO TUR ATGaS] ARG RIS W 4R ATIT A
At o1 w2 g&-foq TH wWeiwl Wil wfiw 3 o wfiee



“yes ufiz oty oy

Aol 3 NuEel FREA TE-SeAvEE 2T 3T oW T T
a® ¥, o ST ey @3 JeIAWT YT Qe ree
7R-fo A worw wfiw 2w @Yfoe TRFhew wfezey sfiai
Sttaifaniy TRFIEE AR 2B T QT AT W | &g o
STT A7 iy FzE@e) Ti¥GhE" W afre WEg @R wis
o AT |

4% s 2&aitg (¥ wfdwicn Reeia oroe wfdess it o
o, fwety Sfer e ety SQel W =3 ey | WYRR
o R AR (1, D48 FRI Bafda eitw onofin | |iwfrea
ARE e @nifie Raiy @ Mxaty Sfkr @ Aifsme @awia
o9 NRA G WWIIHA T IR SR PG HE- @R
% N7 e ARHae; wHHT sRAitde I/ Al WY FBAW
F@ifigad T T @ fweey Oftnd i AYfae Tid@iew ke
SFANT BT 4R R @I A 7 Higg @ @eawa o4 enEm
wfin Qe wi¥@ieee IR Rk | Eifed T e o
WIS ( Azotobacter ) Gt TR TG LRAME | WLG
#fT ( Liyon ) € 3t@ia ( Buckman ) {@a1t37 84i=ics (Ithaca )
€3, C2iFEs ( White ), zarzw ( Holben) @ fisty ( Richer )
TR cRfAmeifEe raidaes @ faaR Sferifi =l
B RIFGT DAY &A1 9w vifwiEs wfitse aifis 1%G)-
@ TR 3% @BAIE! 9 A TRETEET 3 SR w21
STCCHAFT GG AT I A | WA oIACS i
crfimife @ 1 FEe-1@ turg o wfivs fRifers #Riw g w oo
A A T o4 A TiRdneeEE I/ ToF Aor = SR
SIRABIAIET NAT M I NS W3 | g i QAfis,



ofty SaeifRe Sty yoo
FBBiow wwt weopw wflw aifimicd Cfhs o, Bw wrivedy-
JIBT TN 7| AT N WG W7 A9 36 eF |
IS (71 RCOTR (7 WHEBIIAET G WG 7R ofiy ngw
A¥Fom 3w e Beb oew ARy W = wf R o,
FRIRYT &Y w93t 7etew (Oxide of Zine ), crges ( Oxide of
Iron ) w7 wifde Bi1R5IfATTY (Oxide of Titanium )-97 #f¥w
27 omid Rfdts sfim R wwgies SRR gz wifoy
FRE Qe qBEe IR AT B wewT I @ AR
Qi IREGEER I 2T WEne srerw wfie s JRd-
a3 o7 AT 1 FIIR (R RO X RECAT-ATHI By
IR 72T 3R My Sk Az 218w (Rhizo-
bia) Ffr §RIY. O @it qRGETES-cer i 3R/ 3,
SIEBIIAEE A At B wp Bonifi FiEizi&es-I@ i 4w
Rty e W7 Bt IARIT FRT AT B TREH-
O At AT S FRTS o, GRFA FIEH-TE AR oAt qraty
0N wfitoe fv oz wifie By A 2R fe Hw ax o]
wfex AT & 3 I A Tigditem AT TR TEE JfRds
=W | G iRGiew 280s ARGEER QY AR A FIH-1E
QA AR wizd NPT | @R 72N A G A SF I T8 TS
AT | FBCWIRE 8 WHHIFBT TR FIEITIRLGS FidF Aty
s e AfRAEE ARiwsl 3 Aifey A% Wgren awid ffdrs
FA@ T Bafretor B vl sawer @} IE-TE AT
sy AR Wiff I I wfwweE wAWd TREe FEoaw
GBFA 7@ o 2Bes AR R[few e 3t wifte
M @ AfE Pz N7 Besiifts W Qfiv ARGIw=T " w3,



g

Yo ufty St Sty

& e ufiw BGrel I o | ¥fel IRT W wfes wfRwen
Rl BRY TGN e T Wk @B R Fieww wfim AR
fiftre 28N 93 BNty Ty TN GfAT SRS Iq ;T | @} e
wwd uft 3 wEEE w6 fu fo B s e @R
BEerfAT T I oR ot (IEAIF ) enhi | IR wRF,
e 36 @ IR AR IR F-TE AT oA @ AT
TEHBT SR Bo7 FST 207 | LA & oz =@ 27
9 GB-73a ol ol wfirs Nz Hirz wifis 283 wfiw B4l I
o*ft7 | afire Sarater wfiFey ARad tua Awidz B e SR
wkfT @O B wfiw Sfe) {6y I FRA o ol
A TR IR IOy AF TBHEET 3% W6 9 o sAmid
Fae AfRaid o e g AR Frafm s wwir @)
FeIR @B R oy AfRs pf 4fw Fpafmy wEed ww@q
TRIA qigw e I e Tz 7w dredl I e @]
By BT BrS W W Rt R AT WIANE @R
A7 RS WW TRET | XTI @® (¥ FEA-@ 0o AR
Y & e A ZAiae Iags TS A |

it AR THTR ( FLTrEfe Aira ) Sefan ¥t @ weraragr

R 8 A Aoy Zorife wfgw sffaid Sastineaz fifve
FIAIT AT YIRS Wk | v oI Refres Rew Aeiz
(Rfsr wienificer w3 wese) Tetfs g SRfemy g
( Crookes ) afmiferam 7, LA wifSopaz o e aws B
W Nz IRCS WA 9 W AR SeF o0 Sesiiww
RS B ARG Y i Rt wfies g2 79 Bfve )



wfiw SaeiifRT Sy sed

R i afmifeem. q ofrRri ot aRn dReied 3Rm
I G 41T B TR IE-EIFTERT I A | TSR
TGO ITIRT WS TR oW Beom ¥ WY R A 4R
LA il e wFeit 2& ofmiarice T sargs
| PR R wfim FRe sses At gy iy i
TR GY RIS @R TOR A 4R &g AR
s Besiivay F0T WR | GRYT [T FET Joiey TR
(O Y @lES IS IRIEFFT TS /W@ | Fgera ( Crookes )
@B Qi TE-Besiivian Bereitan ww wRifes, e q@ WAy
TR 78 R SiwEd 3RS it AR, O @i I @] @,
o EOEM wifen Wy ort BRee TReR Wrowy @ RS
sfifires w TSAT wifew| Taw 3947 FIANEI GBIF forem | A
Ten QTS TREREET @A A TZCS STl RS | Fi5) F A
Ted A WY | T A YR A Seomem | @R oA
AtfRfie wifiter aRRe fifde =fm [ 3fe e
AECES T | 9% IR AACTE AiRGITe-cr FoAnR Wi
8 FBCItCoT TS PIg© 2BS | WoAT-93fB ARG Iow-caer 32
| /AT TR TSR | BRiT AW [IRGEE W ¢’ | @ owidfe
FB] AT WSl | FTiRiTS ABi AR, SiREitew @ wiwe iF |
TES w1 @iroRs cnifemty, NRGiem @ wfwew Wt | v
Safey B aorw Yfre TGS wa Giel Weg | see: bt
Re i @ifie @ wfss F1eH ¥ gwaEe (Count von
Humboldt ) ey Bfm tfire @ Ji¥Es =1 @riel (iR «ig-
RO | RIS AR BT So00 QBiTR 98 e oAt FSeaiesr
@fre Baifen ax B2 W AR 37 Wfoem Iage We



Jobr wfRe SeasiyRe Bty

o | BB AW @ ARES W ol Rew RS ol
i i3 wifie ows sRe gge Qe AaFeRF
wifie @ TIREE W1 il $ed FfiE TEfE Wifte ews A T |
g g Ry« @ R i @ AR TiE@E wite Rew
T SRR wfteheg Reeie ond fifid e @1 o€ feenss
i T SR I3FS T LH T T @ WY WAET FE |
& FgreT ARIT8 {IT 8 TN FifS W A= sfene Reezs
smid I IRCS oA AR | I @R TR 77 erws
T NS Stz wifces q 1 w5 GifNes o8 sfea
RerRF Ty a7 +fiwnd aws Zuifea | o] Fi9eg e Reys
¥ 78 IV T % wvare FhcelRE |

TNAF BTG G TIAIT iz

Ay R IO oY TR whewim saes ABiw wifi
wiferr FEmifeEs @ Raww RS HfD 1w RIS, | %
Fowit TRre B wifee TR Wific des 7 wwe | e
TRfr wifie ews Ffrs Bl UGS =1 Gfvlr e | &3s-
@7 ARS w Aifie 2B Eavtww AR Wi wrwiw gaides
PRI 9 B Bre JAYWES w1 cifel wifNce wifics «ific
q1 wE gifeee TigfiE wifc dws 731 W8T R TeR
oI @i BT NRES W cielr B &S @ IfRW
gifire TG wWifie ewe e M8 weUl I | - wYINF
eBenm e $igi wiNiel ©: Jrenizr ( Brauer ) Fiicy 39
TS oW witaifin e IFN wides ey TR wifie
ous. IRTRER | ifm See Aifam gy wes oo



-ofR SR ety o>

AfEe fAftts e agw TR Wific aes o)

Wi ehent iz wiREiw Sugw Bn uifkew ot
sifimifRem (@ @BT i Ratew R[ws @ v 3fics mad
W e oRiftns ww IS AR Ry S iRy e
R e q0 . AfA gy | WBroe TR I QS &
iR oewl [T G WHAIFAS 1%% e FiEEE [{ien @
fiftre qie @w «@f el Sae wifiam «igr FHRee a@
IR W1 Wi eHeTiy WMy Fyw ARe fEwifeEs
@ R wifife Toetr 3RS AREW 1 ehenim 7 wol
wyrtor fegaw | Steiw w@E 7O i w1 R dizhen AlRe
NN S | WGT eheTiT W wEtF s Rus
Wi ees FRIAT T BeAifRe 3w 1 Szl & ww A
%tz (Fritz Haber) @8 sifefr azd sfuifgas wib-s
W I AT Tiraw I i@y ARy 9@ e R[Rars
gt 3T @fedit ( Badische Anilin und Soda Fabrik )
QR AE ARFIEN € WAT QRGIET TS AGeT Ha50
QiR I 2deS IE |

Berattein ¥R cawmifE aiEal € wifkwiy Tl 7inEs fFe wwom
wfEreR i qags AR | TN et deiff Tewit
N (RT egeSRA sfAA A, o NS oy 1 3. §®-
@7 &FS MfE WfArs o J11 S 8 efsaz @iy,
Baitom FHNTS @ qa-attert arzd 37 Of6s Mz 1 Bewe I&H
g Wi W37 Afpe Stet AfafFT Are gren 1 wws wfe 4f77
M @ OiTee | QAW TG WS Witww wAeF e o
AT S 7 R | ARV WS Ao wfEF g 1A



350 ufi SRR Sty

ek 435 Zqroy |
R FEla e ThReifer efiye s B wqwites |

Rurte g @f¥gif@= @, . 57’ (A. J. Toynbee) faaes @,
SRy e e fowrs 38afe et |

Sf-Aet 3w g Wit cew 3fcew, Nothing
succeeds like success— AIFET TN 70a W7 FEL 2z Al |

wffe C-CoH - W VoG F0ai— Tgiw o oS e |
e S fadT Aozt e @ iz 366 ol vt ATt
Faitaise *R9 BT e @ “Nothing fails like worldly
success”— (AW ATHAI TIT SCTeae! &I 718 |

w7 qIfeR @ oAt e TEEite @t -mfve 1@ optst
M 3 Mo | BE ARTIRE @ 1 0 @ el -=
iy Reele Arida gy mufts e fo1g avei ey e
ENT | OB ATHANY PN ARSI @y zew IS, iz A
T8 I @A TRIE | @B AT AT SfFele @ afeaty
Y e AR ol zew XN |

i cmiFmT-3f%E TR FHF AT

ey At et TR et S % A1 #Res e
ZRANR | SiIwrde ug O NifFaicy | afdy] Toitees gty o
3% 1 T8 BT ~Ai¥rorg | 8 @FTRENT oSt Ay e ey
F4 R |

RS A® (T 3 @ 0 ) e anifie /R @ xR
e g% HBIeR I+ sbe o EBiTR e RN WA WAow
ou's St fim afim TEiond @ 2009 R BRatet Fxiowoe 5 XoaR v



YY)

wfiz SfaorRRe oty

|
c0e8f oooa| °8LSR .52. 04q0qS| °CLCC| @Yoe | B8ARL | ©282 Qe
| .
o6 04aR¢| 028K unﬂﬁ_ °LGQ | °Q8L | °oRoR | o@LS | coga lelel
oqeg og@Q 0qd¢ 098¢ 00 oD@ oo 0@ - | 000 r&?
°a¢ | o®¢ | oCg | oog °Q o2 o o °% Ikle] Lelel6n
-
°0RS | o@dC | ok | 3¢ | cqd | eo@ | @4g | €€C | o2 | |&Blldle bdulk & (bl
odal | obd¢ | ca8¢ | obal | oca °QY bd o< o¢ E33). VIV 1200
24D | o€bd | o2Ld | o€ | oCoB | oaat | oba< | 0o8S | eoog JATSTY
opes | o8 | o8eC | @@®S | ooec | oyag [ ooaq | opeq | o2ac e\ 2l

SRRSO TP FTTSOYSUSFATS SIS ITA I MN [e

er [bile



ufiy SRR ety

EYYY

oo0¢ co0¢ 0o¢ cog 0a¢ 0o e0¢ 00¢ 0o¢ ale
°o? rad 1 Cad ! 282 042 | con | 8aa | AR | 60k V301
o4 x4 -8 °.b 8.b <.8 8.¢ | S.a¢ | oAl lde] o
2.0 3.0 V.0 d.0 8.0 ®.° ®.0 Q. 8,0 lede] [ lnf
8.8 LX) <.e .e ea | ar (N . 2.€ e | |eBlled]le bdeld & [kl
e e | @@ | ba | <2 o b.o <.o x.0 Ieblkle, OG -
260 a8y [ser |wor | es r~.~ box | e s lel20g
02¢¢ | Lgec | oges | oot | ooec | opac | ooac | opug | odas il 30

B2 [Be@in Bl(R3eolle) Gll) BRI W22k BOYY)

oG ﬁvth



ot Sy Bty s

qBCoTE (7 BBCAer TRITHONT Toman G AT RN @3-
TN | AT Wi e el @l TRiever B¥catet et
QR BRIt AfER Teaw T e © PrwiRe wiivey
IR 5fTeg (WA G A cAien NRFIREE e "ty
QR FTE-TAI AN 2SR |

TRftes Wiy fifem awa fedw AR ARA wa orew
TRANE | SR TR-BF MR B 27 (¥ svoe DItk TAN X
e ARAT tERT ATl 209 St kA oig] afis B
yate QBITH 8¢ TRWITR | Y6 W% AT @fdw TZITHTAT CAiFRANT
T WoFT| ve's Sief TS ZIF 18T ¢ Site WEiRTiTy | T FEo=t-
Rff® (q TG @i Igiorees F6ag Jetezd ordl fiwitg | TewR
BafY, qitow TafS @ fiwiz SafSem ergs o581 TRy |

SRgrs affmz @temean I/ 2 T IABE AL @RI
TafS zqata w7 |

HfEF] TS NS 28 FIATA offel =i 517 WIS 2W |
TEA BB craez wfice IEfie A @ toe At e
MM SR WA aF7-alfS 00 TS 0o 0 FY HF BN AT |
@% Fted TR WA &fpF Aew ¥, 7N 1B 8 Ty Wy Wl
AfFAMNY 3T T | 935 YT& MG /AT G © FITeA 800 1B,
(OTANTE Vo0 oIOG € RS o0 HISG Y WK I | NS
A (PG AFEEFN FETIGE ¢S Siw) T, V2ics e, WY
8 (o oSN A, oI, BN, WA TS @efe dieq
sirife @lpT AR IfAig | Al Wgw I epfis vewtw
& FocateRifanes =wRied #f TR Ag N @ef® apr «Afiwn
JYIGT TS | GBI Sid W TooH T 4B WH WA oAew

L4



338 afix SAerieT Ba

TR | IS SRt @fpF AfFmid W e g ow AR @iy
i ARRS wiEw IRHR | T OWT AT I € I[YIA
WA | 9BF AT gWAT WA @ AR ey OafS
Afiefvs gRewty, Aite Szt sifie wfiafe qi HErewes A AFm
wfeTats 3T A |

1ot 2 WiaE| 9 il o1 4 alpy AR =i Seoiw e
wffF ofiad So wieht IziT IfH W AEd WY =
Tre 310 AR | Wi e Rafrefem ( Hill Stations ) xiftcs
ayeAg i worw WiEF A aiFfs aw Ay | R wfive
swefiad Il AT ARe ot A stel 16 aefs e
TR Wi e wAfFwed oone wieg e fif? =i Ses 731 78 |

SR fAsredE Awiets @ P 2Bre 3w Ffce @A o
i, FME WY @ THT ARG efp AR Teorw IS @R
SIZITHT WRICE w7 =l A&ieerw] @ aifies 283 |

oireqd ]I YT w7 Samew v iwl [ew R
Ty A | R oen A e oiEiwd dw-edifty Wew @
MM 337 WIYF | @€ MR A% % CMFT G 3§ TWIANE
RerE g BR | JeiifEs stestien Rew gioiz @ oS i@z
AT Siffsaead TRANH I A @ VYT | B IET I
RAF crestd foeg T St aRr i DT e Fifg
Foerrd Rl slaael IR A | OiY! e gy R W
3] TRCS SN0 | 9R-9F SMRINT AT WY |

corotae
Coifbtad-ghT Bl e Rafie caisiaag G T Thoa



wfin S Oay o sve

S o AR S LRAR | TG Wb @ RS
osrrd Fafis sRT w13 aww = B | ¥ wAtwl AR
oisd @ FR-afte TR afes feb rs #feme
IR IR, CqAT—

3. Rural Constables Law— sﬁ‘lﬁ “lw 57187 -7 #fe-
AW IR OB WY T Feoe five = |

2, Malicious Injuries Law—3ff 7R-sfiz =wfemiee
27 e TH T oten T SR W WA wfig NIbIS] on-
e iRtz Feb 28rs wfeord winty #fin aem 1w

©. Shepherd Act— @& SIRE (SHIFT € AIATFFNNT an“%csm
creT) @ SRR offta oy Ry [ufEs 731 = |

8. Goat Law— @8 wigqq atRifind orgiws «aia E?N
7937 3 IO Aw g T AT OIRwT NfdFHers Aufeaty aty
=¥re MRET RS offea |

¢. Tree Planting of Village Area Law— «% =i Srpy
SN FRBIST FIT TR Bearz i & W 2qre WAt
Y 7% F | atnaifAsd stz eaFE ofiy aoF7 2 e
A TS AN | (T AIT TR 791 TH SIRITS AT o197
e AR <z |

wieR e gfia Sael 3% e saife e Bafeem SeifR
SF wWigwef azdraray |

TG RS FifREITS Yoag-Sesiira werm Jeaifas -
AGE T W R oreml ORI (FAAE ANTTR BifEW
BRI w98 «Baet o AR, FiFT T @ BoretfY wr-Beeiweaw
WA wfRy (7 7S TRAITR OTY 0T T Tr) evwre €& «Hfwive |



T ofiT SfasiaiRE Sty

ey el TREIS off #RE Wt 94 e s oeg
oD wAIRE! $3 T erfen) famice |

Fiafam-farm

ST TR ARkl TFT @ FFTe] ReRwias Feihio
sAf5aRer TRANBE effmin aux FR o gom 391 &S
e | ARwal TRWBE 9 f e FR 3w P @
FfRARA TIFIET T 3 o7 Biwl 7iF IR | @B FR =’
wiffte Ffeetel RiRonae afim fe 1 oo e = 3w
A RRorew s w&ifke 1 Rgfin Ba R e oreeam
Rt sl =W Rewsm FR ARoEw =ifrs ik
IS RT3 o =4l ol whrs z&aig |

dwies I wrewtes sl e ARty awl I[E @R
ey A iffe | IFerel RefReim sl g9 sueb
wAE A7 R ZRIME € W wI I (¥ 8T FAQTY TR |
Rreird Rufiwiame @3t R wew Fifae B | AfoTawr
TFNIT FRR©IT wfow A7g FHIRNR @ ARIN-FE 73
Bfes coafi Famw fBfet #m ok e Rfes Res
wariviie 33| BT 1 i) WA giEd @Fs wfewm k@i
ot 28 farmtate sfrs quats 8w |

FhRfrwi Aficemr e a9 A wBIR e IFIrS f[g-
REIMET Y S 9o 1AT T ¥ Roel ¢ q3tey sfrelea orgy
Tay | e B Rowl =iy 6T R[ery T 1 I AIFTIT TS
FRF 93 e Rwt 9 il afebtemez @dys U
Be | Fel RRelmy @@ A R T© e IWA



wfiw ST Sty 3

TUIANNT WHE O AT ¢ AT 4T RufRwteyrge FRfw
Tl TRretg— N 3R, aten, i ReRetem ) <daw
&ae e emER-g wWiHH, FHeayive R, ¢ (¢ wiwrzenivs I
Reafeaten 2wl Frl ficeig | o1® 707 2o Teaie @ w3
#RRTT sios € TwFer @Wwe firwl arime o9 3iftre 3R
RfReams Rl wow 3% 1&E | wifemfeniw o, Tvte
8 c3femty oresl wF 31 Rufotmoz aftfs w1 O fRx-
oty Sqaa ANeAE FwifRaae o3 IR anw 9 2w
WB-57a 3R RfRotams wfFnag aig-fefEe | wiaRey o
o7 ReRotms wU @ 9 G @8- afSbie 718 e
AT T ofisifae 291 3Ry Bre o fage 1 3fm
@B-57e ROy ety Staiy giasiaE Tes Soiify
i SfEeia =it | W8-7Fa PlRwiams syt sAfRsEmEs
T AN, Woie-cF®, “toeiiel 2Pl TR | FEOWT
wiff FR efReeams sAReemifn w8 wRIT 8 wsiiE-
FE, dwiEl oefs IR | Sirsase IGAH @™ IWIB FR
fPyfRotam gifes 2qaitg |

Afss Rt A9

@ faE sfsnakan Seeef ouiq Al IeT | i T
I fb Say 3] CorE—

s, SiFeqER FiRE I Y Al I A @ Ifes
woRd ; AR ANET T SR | oy ST (W RFANT
T g SEerf IR Soity e Ifve w3 Afrw-
fATPF BIeIErS 28LA | @ (T @@ SRFHT FAT T BT |iIIF |



st SRR Sy

3. WEET WA € oI AINF Teywd IFRIG 9% wHT
ToCeT APRS SPTEE @ ARy 4Y-Sestvew nfeEw IR
FFAAT ROY (BB 371 AT | B € ST 9Fot I3 T8F AT |

W& TR WD o ( Combustible gas ) Sestww FRc
«% AT G TR W AW T A I, STA-Seotw
TR @ifw, Sife wifie © wIig JREiE e wEs aron
oirtef wrRRle AR T | G Wfe-TT9l (¥ W 41z 3fTIE
SR Afafs gl A7 et RS 2qie W8 HET S
wfits et 331 =Y IR 28w |

A4z GfTS 4igwe @ PFs e WRENT AR fifers afm
Tt FfE0a Ry o1 ofveqI g | @ oS3 357 51T IENT |

o, wiff AT Toaf sRee ARER @ fFowrrar [{fen
Fieg ARE ¢ O97 wfite FHafimiy wfits «+fffes #fta -
A Y-St It ORfS @1 TW e midie wfiw
T Boti ot af 2Raice |



