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THTARA

Wi #Y ISt qgET I F OF T gEedt § | Fu-faae f sSewey
za% fou qeaTEEE & | WIEF § atng faug “qfa-wmm” sie-fammw
FT &1 HETaq 3T 8 | TaH aqowEt ™ & fF g 7 ae-a & vanmfas
Zo0 O A &, STl AT HES qX IAFT FAT T qaT 8, qfg FRdy
fAgt @ F© s 241 A7 FAT § &1 g7 g FFw a3g Y 91 awdt g,
SareA-afg # wfearat gx F@ F fou fFy ot &1 agry fear ar
FFAT 8, 511G | 39 gfte & 73 g5 Fiuw 7 o0 gy afwal & faar
Ffg-fasr &1 sreaae aaare faanfag & fou o Sgaw & )

ferdt afufq aermraT @1 a8 ST=|dl g | 39a da® o faaaw
THE TH. OF &Y., §@ AqEaT dear, @, g § g WEas qar
frg Ffr weifaaron, §9R & MO IEE T TEAES @ I § |
ATt F Tfeam TF AT F ST I FHHT o A €1 8w e
g fF 7g ferd & sl & fog St warforg gy

wofaaT sare fog
afaw, fg=dt afafa






TEFFTA

“Afr-waea” Fh-fasme FToF wgE T 8 1 Fiv-fawm § @ aw
qear & 939 a1 faenfaat & foq “yfa-w@ma” F1 s s g
ATT FY AT &, T g Q¥ feranforai & forg +#ff Sowwit fag &Rt

777 “fa-wra” & afes fagrdt a1 Wifas, F@fas R aF5E-
e T AT AgEAT ¥ gEW-%T § GRA F1 TG g6 gfee § Rt
at i faenfaat & fog @ fagra st awermd sadt sfer aar w=agr
T @A AR TR GO fTF Tl 7 g SEEeEie aar
TATTH AL GO F faenfaai w1+t 30 g ¥ ffaq o™ @ # 7 s
HT T THAT § FE 57 539 FT A @A U, A TS AgeaqW (audl a8
TR STST T4AT & |

9 9T & fou @, gafaft useafa ero UseE SISt FT AT
amrr g, o faeax s g df St ag T AW F swaT &Y
qFT &1

FEfAH WA & T qfeq qar @<y 9o § sHsEs s
gEaH] & TAMQT, TET Slo o GgM J4T, THo UTE-AY; To I;TE;
&1 Y T g=raTe faar s, w9 8 81 Sed =i | dew et
FTEY afcor g f s 59 A H avs g awr g |

“FaT gem” aww AR “fey afufa” & wfq o, aa-mAT ®
YeqTER 31 & fou, s T e & !

Tq 75F & fo@d & W ah g §afoq SArE qeaEer ¥
TEAT ST T & | ek 9 A 781 fAe g & S qaiy = TWER &
Ut ferdt e A7 agrEar & staan & oy afg ¥ SR aan foa
™ g

aft 38 5w F THRE & FIHA-S0G B AT F ATET STH HT T
WY 9T EY TET AT FEAT TS fF AT WAl @Y S Iw @ AW
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qgeT afese

wfw-tamam w1 gfagw

Ffy-wEa ared 1 sfagm anfe 15 & gaey w@ar g1 3 @
gt ¥ Fu-scarew & fqfaw f9gt 7 @ e &1 S0 9T § |

zfagra & fafea & fa qedl 9X w9ed %7 9w g9 ¥ g aeeataal
&1 sffewia gwfog aFrar f& F wsa &1 Aom § | awE-awy 9%
A wifa F aeeafaat & faua 7 qar gaay 3fg F Fon o) e Far
g | Fa1 Ig IFHfq 1 9@ THH R TG & (& Se-& e 7 ag afaq T&@
1 W g, e uF famme g9 JaR 8 9T € 1 ge & e & ¥
GHA-GEd aF oNIua R &1 @t 37 ¥ g o1 W e AR
9 faug 9 sFEa FT e WY gaer faqa @ fe ag wies 7 e
QAT | AT AEFATE agdt ST @Y & X g faeg 7 s &
TN FT @ &, R IR 7 gvodar @ 3R gEal aw-aeT v A
R T I

TEEA-ATET F1 TART FAeafa-siva &) sifes gromsi # g8 @ |7
ggte @ @I g | T $1 Safa F fou ag arex aga-3o v #<
IFT | GFST AT F AT qfeTH F 912 A gH I FEA F AATL G
g for iy UF gaq §7 9RO FT @I A T/F g1 F araey
FOST F IITEA § aga AT TEHAT § |

Irfas F-wEA F1 a0 (eft Taed 7 gorm ar |

FACH F TF AWF 7, formsr am w1 gowle (Van Helmont)
(q4ve—25¥Y) 41, gt &R avwfs & gvafug & sEy™ fen
g7 1 1 9T 3T UF T TH A gE A S 7 w@w] Su9H @ A3
&1 dror A9 fear @ 1| gt aut F 1 39 I3 1 AG ¥ gerH qonI-



R Afq-waam

o QY & &Y A foaT | 5 e g 9 ag fag e fr ey 7
s 31 s epaT oF oetE = e, fawg 35 Y @O § o Q%Y
9YS STaT &Y WA Y FEr ar Y | gy § 9 F gE g sy ww Ar
f ag srrera facdw wwmT mar 1| R s A ag awar B O
FT qgdt qrT A &Y Y & | AT qreT ST AT 91 9 9% F a9t #) agdl
FT FTW GOAT 4T |

THY AR 9T ST Yo ¥ F1E feuwit F3d gT TR F 0H
TR R s famafaaen & @@s saies  (Gethrotull)
T g fF qet auee @ M ¥ Fo-A-Fs FHT QM & | 2 )
o9 gg W wgr 5 tfhers frawafem Yo fag g fF s s
aeal & a9 §—fAd, gan, sfw sk ari | z@w fagt & sear @ iR
Y & & Ol %1 qreR-aiwer §iaT & | %1 geAre (Van Helmont)
FY FAwer BT 7 QY a1t 9% s ) AT r—us @) gar w7 9 9%
T A gEwr fagy & < At aSw &7 F9 & @7 |

T3 fedll a8 Fo a1 Whew (. R. Glaubers) & samn fF
TRT AT FY At § A 5oF & | ShA qAAT F @A F7 Sl § A
FY gt § AR Y a7y wwe 5 gy @ watE F we-T § amr
gr, zafer o 7 Y gudT @A Jwa: fag ewar @ | S99 98
W wifore frar foF R AT @ § BreT ¥ o R gy v )
I T AT Al ¥ I8 gumr fF A At ¥ qed § O g
TR

@ fagiw #t I A (John Mayo) & srauwr & agd & a9
ST gAT | SEA fagt 7 @R # fazowwr av § frer-faw awe a) e
T FaeET % a9 g 7§ 98 G99 SATET {TAT 7 qU7 ST g AT 6y
g Y qgd as ¥ agd § | ¥fFw 3w fagy § ag wvw wen 7 9@
ST &, SET 9% 919 agd X ¥ Tgd §, #ifH a8 9% g9 AT a9y
diw 3 E

S SeaTE (John Woodward) & $5’R o # 3 fawar o srcamg
AT FHTH AT TEY A0 AT IEF AT FT 9gF 11 THT IFT
TS | II@TAT | SEHT qfeorm A #¥ areely | fear st @ 1



WfR-tamaw i gfgm 3

IO TE&IAT ¢
qrY &7 faa<or SIEEIEEE ;z:;r :;-;g
I FAATE( | J w1 ™|r PO
dTH R
(?) =t arory ¢ ¥y 99
(R) v ady=r
qrY ¢ wY %
(3) o Framy 290 ¥} 2R
(¥) ar &9y
AR T3y fagy
R 0% R¢¥

T it et 7 fafrs R F1 adse gy ot | fad) faege T A4
7g QT T fF 35 Y agdt 99 I § saver o, frad @< fagy frend
T 4T | T AT § FEeEEal 7 a8 auan R - ae &
TGl 9gd, 9§ UH Fo41 ¥ dgd & ST quT q°r AT F g7 A A
9 Qg | 9 AT & g § o a7¢ q=ret 7 7w s 9T
2 IEF o W @ fagra X SR fear fr ol @ agd, fagr
QT qEr q FEAN F A A F I ) FA G e E, SR A
g

T FTEHE & qIE 9T JUT qF FIE ATTAISAF @7 & g% |
ST F, ST ATTAHIS T UF qgq TST I I, F8 qLE & F9 Geawey
ge F1 g9 foear qur s snfaww e of f | 1 aga & aser af-
SFTCE AT AR 384 Fqomr fF amy F grr fagh & aga & 50 a7a € 9%
Y & S1E-91 T I 7T F qF T A qE A REF AN § | I
7g it e fF O Y 9% 9= gt § agd) o Sl § a9 97 gy
%Y @1 (Pressure) gRT 99 FIL & SR § |

@ & faurt #1 WY 9T R g@r e g=T i S feaE aur
¥ framl & TR F ¢ T



'3 wiq-vamas

LY

TTEqFT-NIaF Faat 7 @IT ( Qe%o-2<<0)

T § woTEdt TaEd & we § FO-ared greey daifn @
aga ST X gE | AT AT 7 AT § R 5@ e T ¥ OF T IF T
T & T | qEIX SFAT gU S qE foelt Y | aga H Al #
TR Y 3 e g% R aga @Y weand e w | & Qouy #
FOT F1 IAfT A7 srfaswrt ¥ fow ok ger gfeqasr § Fraw 1 a7 |
T FEAT EIRT 39 AT T STEA F F1 9 fowar wan fF wfw & weT
TR Ft aF qgIAAT IgAT ar g | wifew § (Francis Home)
qATTF UF IS 7 I 5 FE-2et FY awear @y § g 99 98 991
2 for qeY & fou F9-F1 & OIUF A1 FY ATETFAT T § |

I IA Y #1 oig F X 9 9ar wor 5 o g A e
SfYe ATAT F 9T T | I 9 a9t T fF ag gt F fou atas
U W9 QY A F ohi F Sww & fagr A qofe w5
T & T a9 98 fady 39 ol aw g1 # o [ § e ww geat
i QY | Tafeqag qwar T fF @@ T oA Tl A1 TR
frast fzar &1

Zqq a8 WY gaerr o Y #1 aew & fou i, QEfraw, daE-
faram, @ehe seATfE QOF 757 § | g FT q@ WY GgEF qifaq ga |
qT: I THAT I &1 {6 aga ¥ 77 faese qiel 1 agdt § agEs
g €, fdy oF goq a3 atel A7 Sedr (iR Ad <@y | |E ag
yHe Q1 ar v Ol & fawa § sEum e & fog mwet 7 At &
IISTHT ATTIF § TAT I 90 geA1(e &1 orw fazomu-Far grr #v
ST =TfEy |

TS AT Fo o fafewr (] G.Williams) s st=o fam
(R. Kirwan) & aga & sggum fFa, ox W #1571 gfeemr
&Y FFomET | 5 W STEeT (Sweden) # faxafames 7 @@
FT T forers 9 F A Qv fo A Ao fF@M A aga a1 wgea-
qor ST fFaT | See farsaer-fRar g ot /7 st # $0K ag /a-
o1t % fAgY 7 T A9 A9F $50 FT W@AT TATTEF § | T T F gRT
qF &I TS 7 AT T § | Hofaaw FEFe #K saw 4T &



Wfn-tamw w1 gfag g

gAe 71 faowm F0 7 w88 @ § R gy srards Fw, fawr am
wfeae fagt (Clay) & @ #1 @ifvd sxar 8, e ag awf & qt
§ yer g T 90 | (A F AR v, = 9w Fga §, gy F fem
AU T &, Fored fagt & s A W@ &% | Fo fTo Ioftay, sasmics
(Dundonald) % 55 & e’y £o & gifsaw R qre faraw 1 /Y Feafa
FT OITF 757 TA@TAT, JFT Ia= (7gr 7§ TAF A Fuwar { aqsdr )
Iud 78 T e fF fad § s 1 BT grr sEitE @
AITRNS &1 T §, 7 T FAeafaqal & foqg o fag I g | A7, T94%
T 37 TG 93T 791 faegazie fa §, e For 3 aaeafaat &
qI9 Fo7 a9 T & | 39 T a8 fag gar & 6 7 g« 9qrd Max st
& ara fagt 7 sred =ifge | @e #Y o fod fazdaor & & w7 ot
fora frar T @ 1 Uw ag Y 91 FT qEeE QS & HIC gaL ag St
qiuF 41 & a9 A7 GgEdar qguET & | fFam q agewr & ax
(ST ) AT A ITAH I § | T L0429k & Fo F I FPAfSAN
7 s fFar fF g fafest ams ge0 Sow 39 § |

T QVBo-2<Loo o F AT TS TH FW ITHUTRISA # o5y
a, fa aweafaat # G a1 Ry & & aoiq 8 gt | S st
(Joscph Priestley) 7 ag aq@mr fF @y qur a9 & @ § a1
gfaa &1 Y 2 1 ag A fFar St o o st et g go o
Bt gt gnfr, fed gftm am g @ s 1 SEd sAw frar f
g frar aYal qrer &) & gat @, T A1 FY oo @ g g | fawe
# FIH &1 W 9gd I+9 g, afg ag fawza@y g1 | e A a7
Ig FTA agd AT a1E sEamATesi § afg-geneEs a7l g fag
forar @ | T el oF gafaa 9 A g F e HEe
§U 3 aform ax qg=r f ag gufeag ot 99 g4t e w7ar § A
wiforat & st g g gt o & 1 3w B T Soow Iae e aia
& fFaT | 9a a8 quET i g gRT AT AT &Y IR & | 9% A A
Tg aTd i fag g€ 1 steg At Al gRT ww W PRt ¥ ag A
rfaaeT 47 ST FAT 1 AR § ¥ O T AW § AR} ag Fwar g A
foroont grr g & 1



% wf-zamm

ATfFaST ATAE AT FT AT 7 FA &7 aog ¥ I@ AT AT
IeoT T T F AZT AT ST AFAT 94T, A T FRW § fF AR
Sfreet ST FAT TA ZRT fog 7 A awwe @ | e S A
Fifaast %1 sifasw fwan, q@ W ag st fagra fag a&f 3 @=,
Fife qF HY RO 7 1 TA (e F Iq1 I IE4T §, Ig 98 AW 7
gFT | 71 (Scheel) A drfas @ # IET G907 A9AT 7 fa= FHT
faaT o O Stegell & QU &7 gaT 7 ARG FL QA g | NS 7 e
& faarl &1 zafeu @eq g fFar fF ag @EfFN & s 1 v
TRT THT AT |

Que] o F zwA g (Ingen Housyr) & W1 dwfast &
FIT FT I AT &7 foar | 9+ ag fag fran B @@ & wwmr
7, fm A, o g s Fw & e st # gfve amg
faeet AR T T i a1 @a & | UM F o1 AT A g g )
I WY ag fagra wafeq § @R =@ BT &1 Seow aeeafa-amer &
s rOfasr (Physiology) # qUr &9 & amat omaT § |

FAEfq-a ST FT ¥7 oo $o F FE garr | famieT &t
arX (Theodare de Saussure) & 9¢o¥ | 39 fas™ qX aga & &
F fear @R S wEaW |7 aifent (Boussingualt) R firead
TeATIE AT G agd T8 GEEar I gs | g F1 faar v Jwnfas
T, 3 A 7 fIaqT 7 7 (=) g qw s foarar | ad w1 § B se
aga @fa Ireq FY | 99 G & SiEd 9% JA TFRL § TH ST @t
FAfere 7 | e Y a8 fo aN 9T g1 T AT TAE 9Sar g, gaR ag faw
YT 7 AT FATE Fal & AR § |

gL 7 9 1 gar 7§ qur a-fafaa sEa-sTimEnReE (CO,)
# It A i gaT § feua Faw-Rr @l 1 frae-faraet qmn
FA §, 9g T T H ITIT FT | IGF T $T ASTHL &A1 HT ATAT HT
Y ergeT e | 3w faft & g S aurd § 9Yet Y B Fr aar s
foar | Suv a8 T fag 7 fF 9 gar ¥ FEa-srE-ararss (CO,)
Y & AN anfaae S & | 78 FFar QETFTR §RT a9 g & | g4
FY foRzoil & T a3 spriq afy 7 @@ fauda PR gt g 1



sfr-taa ot gfagm o

IGH T ST & 78 WY fag garr FiF Y #Y wme ¥ fo afran
ZAT & TaTF T | ZAT ¥ FTET AT E AT S 91 qga & | T |
qiet 7 =7 AT A fawar &, 7 & smar &)

2¢23 fo # &Y A AT (Sir Humphry Davy) & & &%
foet frasr am “TEireE 9t TiTeate IR @I | 59 IEw
q Feafa-siaT 9 faar @ SuFT SATea quTate A7 | Z6Ey @
qgT gL, AT Y ft zaw foar a1 ag we fear mr | S 7 a8 amew
F1 e ot 6 gy & Sa-swgeil &) Ol & aev ¥ aqeafa 1 afg
g § | I9FT 77 A7 fF safas (Inorganic) < o (Stimu-
lant) &1 FW FW@ & R} 9 7 FEfaw o7 § awwafa ¥ fou guam
@ Tard ¥ | 7 fagra sty & aresen 99T (Albrecht Thair) &
MY efae T ar

So dTo YGATeE 7 A= TFCAH & T 1LY So R @AY I FHAT
TE (AT | 98 STEYT TR R AT | S99 @R & frw e} R
9 F FH TG A $T TG {56471 {5 919 gar ¥ e 3R A1 92
e F & AT (Y F I AT G2 T AT | I FAA FT A qHGS
gfcrmy faser f @em, snfiaes diR gregee ol &1 gar ¥ T
KR!

Tl g1 R | {27 & siwet ¥ g8 fag gar §

IIIFT FHA F 1% A AR g Y e F ag qar =wor fF g a s
T a7 foar, SuFt s F1 srfud aqrd qvat & fagy 7 e fowar
TR AT FTE, IO AT Fae F1 8 | Tafov ag fag gar fr e,
FITSISI S ATHAS gaT & AT 2WA & 1T o 720 1 qUeft &0 srey
ge, ¥ gt 7 feaq @ & fed § | aFee 7 ag Wt aqom {F sEfas
qeT FT WEgTd agd & | SEA Gl FT gTHL FH I8 ATHHTY Ao Y
for 3o O o9 Y 7 a0 I § QY I A § ATgiem a5 St @
T Janfa 7 fady-wamem ax aga & foar qur o iR fadY @1 awes
TR STAA FT T a7 | T & {<vo S0 & Tg ¥ I1T 39 ANAF
FY TARTATST T BIH T & ™ T F1 fferw G aF T8 59 a7
T <30 ¥ {¢¥o fo TF @ et (Carl Springel) 7 ot &
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Wfa-rama w tfgw 1

T FT sreaa fwar | g8t 19 geax (Sehubler) 7 fadY & T wifaw
TN 9 FT A far | 5 @me o & oF aga ag dfeq Hfaw
F (<¢¥o %o ¥ “gfy 3R mifr-aer § WET &1 @WW AT TF
gEF SHIfRT A |

T gEas @ et 7 38 Q0 & & ywifor fFar fw ol Y wea gar
q T T | FEATTE v g@T § AT § AR IEF g T T q
FEAT-SrE- TGRS T F T ST & | 99 ag Y fag A FT
sae frar fie gt & gae (Humus) am® FEfA® 9_9 gy Fe4-
TTE-ATHRATES AT FY T3 gRr Afaa < arl F 1 s grar & | fady 7
Y & OF €T R S A 7 e A1 | TRleu 9T SR g A weor
T g 39 &R 97 I § i SrEt g afw g ot § agw S
g | efafes s o 9T grer 1 | agw 9@ & ATEeem, st
gIT (g & srea @At @ S srfeat gt 7 st vt |ng ) gar & s
gt g | fady #Y 397 afrmand @+ & fou az smews & i e
A AT g G A1 F1e S X 2T ™ §, 39 arfa #1 6 & |rq %
qT FIA @ | 9w 7 fazomr B g ag g e awar g fagy
Y foraet 0T § AT IR 3w 92T A R T AR foraAT 99w 39 Ay
AEIFAT & | 30 JEE-IEE Y v w1 Sifawr (Liebig) 7 981 &
FYIAT Y GHATAT | IqF AT TF @12 Y q7’ 51 §2ve =y forar | gaay
fosf 3 aeTR § aga g | s famam gew A M faehr aga gg
a9 Ffvamr ¥ uF aga a9 fagwa #1 eow far, foew auq A
fear sraT 0

oY gt & foramn gou 3 § 7 fagh 7 o aoa @2 & &9 4 s107
ST &, SHY AT H ST agd ff gt @ | IEw ag W fag fRar e
fody 7 @re & oY OF wo0 & 7 @A &, o AT FAT B @ g AT O
AT Sraw-GrT gaTe ' & 78 99T g | 19 fegi & 9T agd
arg-faare gen, fRT ot difar (Licbig) # sia s o= = fagia arg s
“ot o Y faeirre” & Arw & TuT g, S ST oY sratied R e
dfag @ Afan =3 fagra F aR @77 (J. B. Lawes) 3R firead
q IgwT geq frar | SRW ag Wt aqemr fr difew grr anfasga



to wfr-Tamam

@R s § 1 7 Jfaw 2¢¥y €0 ¥ Qdwede (Rothamsted) &
FH FL W@ T | TR ST & F5 fagrat &1 W) @ued fwar, S§ q1%-
EYS T YT | gar § Ao ST | T ST A QIS F @l 9 I a@)
F1 Jgaa far Sar aigace (Boussungualt) & favar ar | 7% 7
F AR W 77 SEIW gl Jodr W AR @ Ay 9F 7 @I
TR § agq €Y awl #1 TEwT g€ Al Qeuy fo aw ffolad
faga 1 enfya fFar v )

(2) 9T Y wRehe AR AR AT AFEFATY | Y & &< (ash)
F fazowwr & 7g qar A & GwAr 6 THY fFaw o F AN Y
a<al @ gl F AT 2 |

S 7T FT BRGE A agT AEAFAr A g, B N IEF @
H ®ERS qgT FA TET J1AT & | A fowlt g€ aroft go 3 ¥ ag @1 99
FEHAT g | AIFES & Fnies fqa<or § 7 arfas fod 7 &1

T FE&IT 3

HR T I ™ 559 T i Ius wfq wws

(1) drerr ¥y wfq & faeT @2 ¥4 FrERE EE—13

(R) wirwe ¢ ufa der BERE R —9R

IS AT BRGE T AT 7 T, o i g9 7 g Szt
& e e & | et stfas e 7 arat mn s wiede Y A
FH G|

(R) St ot z@gT (Legumes) & & & 7€) o1, S9% fou a13-
IS FV raawar § | Argey (Nitrates) @ar sifeat(Ammonia)
A § SR AR aEe woRET fag gu 1 g § sifmr ot e
AT &, T IeA= F9 &, I Iq9 Gl # arfirs o €Y S | qow
ot F ot 7 fafeean arfy S &



yiw-camw o sfgm N

(3) gy %t sawr aofea aga faA1 oF @@ o s @ ST
aFar &1

(¥) <t it Siew & gt & aregiom 2 stferara €1 ot €

aafy Sifaw (Leibig) #1 aga &t fagra d@fea &3 fear m, fe
Wt JawT Ao fagma safred wr1 € a7 Y aga gge Aifew &
fagra & faear-sroar fagra safeaa frar ar, fFa Hifar 7 5@ fae
#1 faawgEs seaw far, od @ s =7 & framia awass
TS HT AGAT HT A9 I 5697

sTofRTER-aT A1 (Knop) & 9x41q %1 | GTH{ &1 9T § STATHT
ag fag % faor fo ol & v ¥ fou qEefmm (Potasseum),
Ffad (Magnesium ), ofaaw, @, 6y, T7UF, FE, qTE-
T, ERINM R ATFFTST #1 ATIeqHaT § 1< AT gy 7 qri
FT ST EIRT AN I FT FEEAT § AT Afqa | Sifawr F s zeat
FT gAY qArt ff IwF AT (Knop) Fr =t 7 7Y srwax & fF Aw 4 9y
e 1 ¥ anfoe i foarar | T d faami F a7 s 9 = faa™
T& ot 5 o fafrs vamafas oo @ & &9 9 9 ok w6e & feg
TOUFTL & T & AT T (ALY | SToT ey & | Sweid a8 a9e
@ A7 % 7 o7 a0 & fou gifveras § | Sfe Gavede & v
wham i e o fFamia i Tar s s F
ST T & | ST a0 qF 39 ATAIEAST F qq A T 77 TR &
& 1o 17 1R Fgy qu qtel ox o aRr sre) € a7 | afer
FeBT & AT AR aaX FEw & gfig gy 74T |

wE A a1 fa (George Ville) 7 famafq@ (Vencennes) #Y
HTEIA-IA  (experemental plot) T gce¥—2cuy Fo H FHEW
F1 UL qg Affaq F< faar fF & wmafas zox fagy 1 g9 af
FNHEAN W@ F [oU AmawmF § AR AT @1 F ' § AT Afqad
g Sud gg W fag fear f Amedom, wRwm, fNefmm qur
Fofaan afus smazas § o T SuAfiEr s gedl #7 gonr |
FT At § 1 Gl §RAT ¥ ¥ 98 94T 5w o 5 57 oA w1 gy
# AT HES & fou Faf a% Iwan 2



R sfw-vama

I G&AT ¥

SULAT N @R & qrA | T FY TS F1 I, 77 907 0FF 799 7

(2) | @& am ¥3
W @ faar fsfaay ¥
(3) | &= faar qretfzras | 3¢
"(%’) | @TE a7 Biewe 0 o
(w) | @r= fomr :r—rs@\m:“ ¥
(2) | faram =t fag) ax R,

FR fad gu atws fao (Ville) & smaum & fod @ &1

7o 7 fog @M & fr Fofimw, TEgm, BReRy dR qEfmm
FT UG ATAT JA-ITEA ¥ oy {7 43g 41 sweq AEwF T | T
fagra, fod Sifar o fas (Ville ) 7 frres, st Y qered anfae @) <1
2 9o F @ R ST F IR @R A T F TS F@ G
T et T (aaeqor s ot wor | fagy & fazowr w1 gew
TR AR FAr aifad fovar | aafy @@ F @12 F71 500 56 AgEa
FIAT aga & &F@ 1 Fr o1 awat &, 6T W 7Y BFay A< @ |
gt « srfers s Icure & fog foaeY @re &Y 1fey, Soei a1 e &
for oy oW auEt ST § )

a1 faarenea fagia ag a1 % 919 Ao Fgt § 37 § | NEwd
(Priestley) & o¥ii #1 avx SYqei & wew< ag fag foan f5 g &t
gf¢ at s O o FT HAE 1 SrasR (De. Sausscre) FgAA
qYf FT ATGA AT q@wT aqemr § | aifaee (Boussingault)



Wha-zaraw @ sfaga R’}

T TN FF A dqeWT fF wex gaanfe aoed gar ¥ AT R §,
9= g @ THT q@ agy § | Sifesr 7 9g qqeErn fa e & s
qqF ATEgeE oW § | TW AW & e srfauTaten | o fag
fear, foeg gar & Arggem  oAT wwWE grfad gar | aga-y 9
T¥ @A § IF F g gdl 7 ARSI, SHITar THEH gl
a1 | fafzal &1 et & sromt @ ey aEged AW aw A W A |
SR | QT AR F FI-AS QAT § II9E 09, forww oF qrer H g v
AT AT T St AR oE-fadlT oY | AEZEE F1 SEET A T 7=
FEER 7 a9 W, faw fagy & Argarem € a1, SfET a9 7 argg e o9,
R M 1T o Y @ | 599 a8 fag gt fF A i F e &
forg fagy & & fomt s wvar & 1 faeg O SR 7 SR A0E AT ) S
TR, T e AR, SINTH T a1 I+ fou fagy & Arzeem &t Iadr
ArERAFAT ARl T T, fSemT ag s i & feu smazas sfoa gei )
Zq q¥ Juf 9% ATEUM AT Wl | TF q90iaa fo dgAqa (J. Lach-
mann) ¥ IBET F qIET FY STST F qLeAT FF 9g FawTT fF T IS A
Mo afaat |t g, S Aen §t g a g )

R¢eq $o ¥ Tearex (W, Atwater) 7 ag wATfoa fat i wex
FT AT ¥ JUAT JS A ATRT I7§ 9K a8 SSi ¥ feua aer-
opt g anfad fwar s & 1 o fadlarer § uF Ay ge 9er gt )
QAFTS & JATE (AL-TEA T Fas FA1 F @7 HA AT Q 9 AT
ST &1 94T S 9L A6 9 fF F19-519 § gog qreil & fou feamrd &
g g, St afe fagy 7 s1o fag ol @t sifas o Sooma /@ wee ifa &
RN AT 1 | ZW A FT qgd TS Iq1 9@ IF0 97, 36 TS T
fomra s ard wwfa Y 3 & At #1 Ja@q 1 731, Sy et
I 7 gowT g | IR QT F qLeAr FW 9 g @1 997 5 o O
QH Y § T Aol F7 7eg ¥ 9 WS F1, A9 T Arsgem w1, S
T H TEAT &, MU FT A § | 27 B 7 #gwa 737 &Y 9w fag g |
TAH TN AT AFTH AT AGTAYW FTHI FRT IS 7 TS THY
ST ST A, fed gqw oa9 3 afas o Iow A fFamy a4
BT AT g3 |



T wfr-wamaw

I &Y AT T AT F ATEAE-H1d FT FewEl ¥
@A &1 A fudY-fae & dwnfoent 7 fagY & avemogedi i o feafa
I FTEATT FLAT AT T fam |

g Fiufaaivsi 3 afas o St & fou sEfF owwt w1 fagr
# ST A fasivaT aaoT & 1 arfaETe ¥ gW ag A ded T AT R §
fr firar @t @ wafael & wo- o a9 ol #1 sred § | auTTl B
T aTd &7 W A 91 i Fafas gqrd & srem ¥ fady 7 arege 7t swfw
gt & 1 QudY 3R Q¢dt Tard & 9g # w@l & sFagr & fou amge
¥ qIER T Y | 98 ATRee fAgt ¥ fawear a1 @R g afuw sotw
F fou fagy & Frfae 9an, @91 g Max R AS-qF 319 9 1
9<0 Fo TF T T FT IqT Al 9% T AT o wrafaen qaraf &1 gy
# S ¥ AR #7 Safa &8 gy & 1 Aifaw (Leibig) 7 <4k
go ¥ 78 @ ager fF I fafgal & amde 7 saofa < & e
gH AREISH q[@T QX HGgR A S & | 9 JATAT HT TH Faeqfa-
T Fo AT, FAMT ATEee H1 H Qe 701 7 anfie fearmr 13
(Way) T3 g¢us §o § aqorar fF argde () & awar § | guivaam
ITF T AT 9 QU SIS G T | Az ag guwar ot fF smfr
& T QU g5 & SR smifar ¥ arede A 7 9 a9 w=war )
ITHT TET fazamg 9T 1

T AW T AT B oA | A1q T 6 qrede #1 It g § Ay
g 8 | % aR-faae @ & q1% wig ¥ dwiaw 4 gg fag fwar e
ATgde Y Iaafa & fagt & feaa ANemE S1 awaeT 81 59 Tt #1 go-
A T A7 qrEqR (Pastuer) AWE #ren-faras #1 fear stvawar
&, AT T@FT 79 &@ita (Schloesing ) X {57 (Muntz ) ATHE SHT
faziosti Y stfer sty gat, St & Afosdt F TR QY Y BEHT ATE F R
q 1 ¥ IR I HIIAAATS F IR SR A | Ig BRaraga fet
TF IOl W AR AFT-ART 9 @ W 9 20 T aw faw
AT B gU I & ST W | AqUIAR AEEE AW T I
= A T sTfaT ATede § qfafaa &1 | g dartn 4 ag R
1 o 3t 7 Argde § ofcasta agd 41 A8 garn A 1@ F F9i g )



i o gfgw ™

AT H IR AT a1 5 39 F1 F FrewEi F1 g § R I«
TR G § FRIAGH SISFHL ST AT a1 48 9471 F7 &6 smifar arge
7 gftafaa 8 ) %7 | a8 W@ AT A1 fF FSIAGH FrAvE H
ARATE | o9 39 a1d #1 f9g FW 7 F1E HfeArs TG & f Ferg smt-
T #1 argde F afafaa s § 1

TH T ATV ] JHL IgA T A1 A 79 gy gy 7 s
31T ATEEE F Feafe qX foiw ®7 & srpaee T fFan

TfGreq ( Warengton ) 7 §<9¢ & 949 %o dF TW W
daveds § IEUW i | SEe 4 aaenEr fF fadt & e o
B WX FEA-SE-AEREE 31 ¥ ARde-sata N fer wfw &
ST & R srfarar-ane & Y oY fagy 3 39 & srifar Arege F &7
qEH AT 2 | e} (aAl HfAehe GEE 7 S ITHT I TR gAT IaqQ
ez gy T R ag BRI Anii A faved @7 ST Ewdr g | O ar -
frar &1 dregree & ofEdy g1 o) qE ARGIEE AT AMEGE |
afeasi gMT |

M1 Framet & Q@ FrEny ser-sre st 6 @, g fer-
UEHT T SAS-HORT T &Y (FAT ST EFT | IH T FISTAT DT FT
TSR HT FY (AT QU §T TG T4 &1 T 47 | TIH0 AT €4 & GG
Frerpareg daer fadmre (Wenograsky) #13 1| 98w &7 &A1
FISTUT T AST-HT TE7H H Ig fag w2 fear fF S axg F Fen
fadt @ saifaar &1 Argde § af@dw &< | & 1| FerHT FIeT-
JORT AT FA F T JORT-ST AU G0 & | I FISTIET HT SR
A T ATEAH TS HY AT ALY AT | g AT TG AGT SO0 T67 94T 6 &
FIET F ATEAH { FEfH 92 H AEATAT TG g, d FAT A
FIT-SE-ATHAIES [T FC A & | faaresr § 5 FrewpEi #
fafesr & wreaw o= wefrm fwar )

TEH ITCF Iga-8 G 30 (99 9 FE FA A AR ITAEN
T gaem fF F18 W FEf e M Ao Yarge & & 7 afafaa
& ST &, A it qeaf ATEde BY TR AT @ F € F [T HLA S )
AT ¥ Fereafaat T aal g ARG [T F0 F1 fag a9T-ang



% yfa-amam

T e LT TG, Sfee e Y 7 Frarawre & @ @ quiww ¥ qar
T 9@ TFT |

TS T AT F QYT FT AT HY T FT ATTLAFAT AET 21,
ZHT TR 30 OF A8 (s a@T & | 1< << Eo § THA IS Lo TS
(Hellriegele) sk fawwrd (Wellfarth) 7 g aqomr f& st qogq
F Ao F g & & o feu Amgz@ M smEmEwar g R
St Ifg Arsde F¥ A1 9% fiT &, fF Toga AT Ao & ot F ag
@™ AEY 81T | 9 SO A & THL F G R ASRT-ST THS §
TS & FIX STTAT—IFEA A1 91 | g I19 a6t T o e et
# Arege 7 e @ a1 saw A 7 afg o i aw i gd, sed A
FT A A ASAATYET ag ot AR 9 faege & a3 | fog B
TSt # Arsee faar mar a1 ITH GEr ara Ad) oA ) qrol Ho ¥ F faa
T AfwE SR FTEE & foa @ g

forzwor ¥ qar w1 fF e F o d 7 A 3RS F quf oy F
T AT Ot 3 SOk & fea T Aregiem ¥ w9 91 Sfew mee A
fad @ A ¥ faeww g fuifa aedsm afus qmr m@n
TaY 7 fag garr & wex gar F Arsgiom oar § R Tt i % aimi
fnit &1 adele(Berthelot) 7 9¢¢y 7 IqEuM & g IqowT
fe gy & reToy gar & Aregem & |

gregfaares & faasl 1 39 q@ &1 § 79 97 5 gogal ¥ o2
# sfaat (Nodules )& &, fSH Fey w/J g | Touse #R faowry
q 9O FTEIN G AR o7 FoIfat & swnfor fagrat gr s
forar o gogal Y afaal & oY FreTv) |A §, T ZATH AT IO A § A
T THTL THeA-GT #Y gfte 537 € 1| 39 Frar & Toga-ai &1 fagr @
AR @R F FEGFAT TGN gt | g A foret @ 919 ey
w9 & qqal |

(2) o9 & THT § AT F T @A & HEXF G F¥ TGt WY gS
AR I o€t | afeagt ) &, 9 o am A FenRfga w5 far
AT ¥ 9 Fofaaw-Arde AWF 57 a1 7 AT T @ I @y
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¢ Hfa-tamaw

St (a7) F gur E o | 3@ 78 A1 7T 5 9= arg A
T &Y WA qF e Y SN A FfewAt ALY a7 @6 |

() Frenfe a & w9 g &1 fearr (Extract) st
T 99 I FY q91 7 afewaf a0 w4

(3) Frer-Eq aT § 9 7eX SUAA T G ITH! agdl (g AT
freamor <o ¥ g% SR a8 fAeameor & Hrergst $1 9 a7 R 9t |

e AR faewmd 7 e swawwr & fafasr e 9t 1 Sesmn
Ty <<% So # afea Y Uz § w=fzre fofd 10 A% ey & awr &
I a7 dATAE 9 g7 | fieae WY Sw &@wr 7 Sufeaq ar ek
doweze (Rothamsted) & @at # 97 awifas frare &1 olai 9
W F<F ag fag forat or {5 amgiem g & fagy |/ Frerps gro
iftg g a7 ST § R St afg & fou agms T &1 wwo
gego dfed (M. W. Beijerinck) & 3¢<¢ & 9¢Ro $0 & o~
mmwﬁmw%aﬂa@ﬁfm AR mmafm
T fedwret (Bacilus Ra dicicola) wwr |

T TR ¥ fE)-fasm 1 oF aga a31 faae-aww 537 g9 & ™
< gz ara fag & Y 5 gt 7 feag Arerm Argom A1 -
gy ot & o™ 9ge § 1 @t (Bollney) R a¥sk
(Berthelot) & 3¢¢¥ & 9¢¢s o qF TR R R gea™
Fw a8 fag #< fear fF a9 feug Hen ol & fou ar-awgat
F1 JARA FW & | 8 @ 2<¢y fo & @R (Lorrent) ¥ 7
F1 QY Frw-faw Ol F STt @ A SeR @9 gf @ g & a
TE AR R A 9T g8 @ SR fady A am-frr g St
< SIST | I 4 QT [ 980 TS F 9 &e $1% gee-3e2 gu qar
FaX TS F O TN AR BT U | T oqr 79T o i 7 et &7
graey fady 7 foom AemEi & &

fammedt (Wenograsky) s swifes & ag +ft fag o
Fogd H1 991 ¥ 7 o ge N g § go Q@ e § e § Argom
FEFAE | AR A a8 WY g gor o gar ¥ Ao #Y el g fugy
F ag=m ¥ fou gt § wafgrege, wewe ik 77 (Calcium) &1 w@an



yfa-tamm w gfagm R

FAT AT & | PSS FIXT AT o1 gat & gy & og=m 4
frar gf & fou 9 orvrEs fag g8, ¥ sw sy A safa §= o0
AR W @R Y FHT gE, a9 ¥g qa@r wer & Ay § s}
¥ AN TEEfaE A F FY K TreH A ATEEEAT & | SHAT
AR IAfEHT 7 T AR GFhe #1987 @b Ry T4 T 39
TEEfE 9@ AR fF W@ 1 @ e qwEts GRr ogrr
g1 # foqa ArRe ®1 g 9 (Ao SRt TEEfAw sdw
I

T 7@ fawa ox ey et oW e i gy 7 e @t a
ATaFFAT & AR Foraet @ 7 A fovg A0 § T I &Y g%ar 21
o fou fagt # fazowor-fraT ax sHEsT AT ATEaREF gAT | 99 A
fagr 7 o o TR AT A W &, fFT T FF G A @ I IR &
TEfeT ag AW AEEE anst o fF fra-few g=at #r ag e
AT S T AT & gER eI F IoW & forarawa €1 =9
farraor-fi ax qg@-98@ SR (Dyer) & &7 (<%0 o & SEAM
forar o fagy it Y o B faarel, foaw Y oF sfarma aefes
I fqoa | SO B & AR §, iR 9 SAE Y fqeam A
2, IOH B AT T w1 fazeue fFar amar &1 s A fag fear
fF e fgy & oY wivwe SR Gl & §

aga At a% ag Pt fadr-wme o & Frtedl @ w=fea W it
FE-FE 3@ fazITO G FTAT FT GFawT A FT I & GIT qGY qIAT
T | 6T = am A @ g e 5 R F-an faoe g & @iy
s faar st foay ot & @R &0 7 97 99 G |

gifteg  (Hopkins), faeq  (Witney), & (Cameron),
f&1 (King), & (Bray), ¥, (Spurway), #ea (Thronton)
ganfa sfET il A aga-a faoadl F1 39w fFar o e fagy
stfwr 7 &7 snfass R T | W aga-d atew & a0 e ot fag
gU, T SADT 1A § I G197 9 g7 % 37 gt o= faett woe
i T Sue @t &1 23R o § WFH (Morgan) 7t & frgh-
sttwr a7 fAToT | ST TR SAIFT F agd gaAr | T SN &7 qrEr



Ro afR-w@Ea

2 fe gg vy wafom o so@v e qar =@ Sav § fF o
fugt 7 ufa uws frawr s Sawr @t g

FaF Y (Y $o § Fi-umEaTRET (@, fgr § 719 79
ge uF e fagl-sriw o= &1 faior faar €1 29 g9 grr AR,
FRES A G FT T JS7 GAHAT & g1 Sl &

fagy &t stiw & aga & ArE At el sragE g g 1 A
SR TFET 7 QCUR Fo | UF agd & Aeway qaa faar ar | SgH
gaer fF gy 7 goai F1 wifag #3731 aff@ & 7 330 erfasax
yFTEfAF a<a §, Sa—aofagn, qnafay, Sifeaw, Terfmm, wewe
zaarfa | AT TE 7=, S Ay & ardE w0 &7 gag 9% Mfad g 8,
Qe & foT S g1 § 1| 39 TR 9% A fagoqur-fgqd sprey &1 Tt
s aniford g4t &7 TOEAT FT 99T SAET TAT A1 3T O eq1fE F7 I
Y wAT FT araey i fear | g sfaftea s srawr-amd ot
gz fomd fag & feam qur gt &1 war =oar &, fF swr aa awifas
AT TR IUS A TS AL FC g |

faedt &1 awiaor

srafas fadt-faem s zw @ 7 2 fr gy o o famr s
& gwar g | aftEw & fou fagh & wifas Qo &1 saw fFar g
g Wifaw qoit 7 sfawa a@ & &, faee (Silt, TR), Far@ (Clay,
fawr fagy), fagi-famam@ (Texture) &R == (Structure) S¥™
T @ g |

fFer 7 g9 fawg &1 3 sam @ @ g W few s
Tl § g7 ¢ R S99 F-F9 ¥ @fds 92 § | fagr 7 feaq o
SaT a9 fi & QAT ST 919 I% G8IX SIS &, STH Y ITHT v g1

w & fagramfasi 9 39 fawg ox smEam #@ go fagr &
it I3 & FHRSATES fvm &1 390 darfaswt &1 aq & % g §
gafa @R aEe sway 9T i

g¢er # g@ria (Dokuchiev) ams it dafas 7 9 fagma
R gR fazg 7 feaa fafgal 9 stig A i< sv91 ifeor fFvar ) saq



Wir-varmm w gfagm R?

aqota fF gwed gt T & fafgt #1 @ vt 7 fonfsa e st
gFar g—

(?) 7@t fag), st qizd® (Podsol) #F1@r fagy sk @M
(Solancj) ¥ a1 & wfag g1 =& “awm’ {wgr Fgw &

() g&d “sram”’ (Extranormal ) fagh, si #on fogl wgerdt &
AR gar, Il TATE gy SgET S T g

9¢¢s o ¥ f@@wa (Richtofen) 7 fagt & awfigwwr & fou s
gady fafer faerelt | ag fadt & |aeaTr (weathering) R R g 1@
fafa 7 wgei & anfftex #1 quEw g, safoq ag (wo-faam & fog
Sy 4Ei g | fafasia (Sibirrtzev) F 2¢’¢ fo F UF AT aflHor
Fr fafy fawre, foaw affexer soam, stasrg, Wifs @R wrnifes
a1 @uT SeEA g% (parent naterial) X fRR AT W faara
F oam fudl & anffa<or § Iour, qroae AR qut w1 AU s
JTaEgE AT Wi g | &7 #R JWX (Lang and Mayer) 7 aufaix
IWET F ST G F@A g F 0F &9 fquifea e, fad s ax
fagy &1 it frat 91 @aar € 1 g9 fagre o fagl A v | o
T T—

Q. @feaeiim fagt (Zonal soils)

3. Feeat Ffeaw fagt (Intriazonal soils)

3. srFfza=dir fagr (Azonal soils)

(?) wheaesira fagat (Zonal soils)—3 fafgat 3 & it gieT § am
9 & X afcea § qur fo 9% Tea BT T QI F TS TH |

(R) sraar wfeasta fagd (Intriaz onal soils)—= fafgat & §
ot Ffeaa gy & e arr § 1 7 fafgat & o= P g
Fleaeda Ay F oFax a9 AT § | STQ—eR, AT (gl aun o fdy
oY gy affecor & oy &1

(3) wwfeanita fagdt (Azonal soils) — fafgat 3§ it 717 o=
T gIRT agTER o T E | T Fer-fMd F amd sfeg g mw
ST 1 qO7 AT AL 9T ] AR A sufeasa § | fafasta & g9 =fi-
FTOT F1 G F T G091 7 6 qgeaqu fagra &9 7 aF four



N wfR-waaA

LY

21 =% 97w feors (Hillguard) & 9390 £0 & fardy & snffeewr
qT 31X 3Afire W Tr@T | IR waETe fAgt & Wil 7 ffsa v ar
gHdT & | OF a8 9 Arfrow (Humid) sRa & &Y, T gady ag i
TF (Arid) ST & &Y | S@ar F aHr W o @, 9% g
SoaT, wfa qh oA aa1 AESE Tear 39 & e Soar
3R wfafew soa 1 28 §o A froawt (Glinka) ¥ fagr &
i< 7 (gt & a=Rd g7 FY A AW AAYT AT TAWAT qq@TAT |
g9 gy #1 & AR |/ fer—uF afwwm T ok @l st
fagr1 ¢’R&-3v o # amgorgar (Vilensky) d fugy #1 s &
qfeade 9% =R AR | aiel—

g. arast® (Thermogenic) fagh, srafq ag frgy st oo @ &
AU

R. ufaamsm® (Phytogenic) fag, st ag (wgr st sifaq Sormas
H qrElr ST @ )

3. Sawfa® (Hydrogenic) fagY, srafq ag fagy st ia ssa &
qrET STAT g )

¥. 5 (Halogenic) fag, st ag fagy st sifq s sz &
qrEY ST @

wg0@r (Gedroiz) 7 @ 23R o A #Fam® (Clay) @ gWameT
fafrma frar & s o) fugt &1 fnnifom famam

deeq o &@ae (Neustrcueve and Stebutt) & fagr & feam
5w & 9%, Sl A ¥ faoum &1 a9 @R gew # eAEata war
g, fagy & autfer<or FY qurSt a1 ¢3¢ €o H wrEe (Marbut) &
fomw =7 & faeqa TUTST & AT qwEd et @ gy & wen 7 fawa
FT | TF & 9 g8t (Pedacol ) 1R gadr &7 asmo®X (Pedalefr)
@l 1| GS ag fagr @ fed aag & = defaam sEiae
(Calcium carbonate) wfis AT & ST &Y ST & 1 T THIC FY
frdt % S@am 7 IR SR g

feowe ag (agr & oo dofaan sEiae a8 amr s o ot
e (Arid) Soag & 9T IR @ 1 AW GOF I@ GAET



wfr-zawa = sfagm 3

% W 1 97T AR 7 ate fear @, fSewr sow @ o |
AT ¥ 1 9%¥% §o § frwE@w (Richardson) & wEe (Marbut)
F FATHLOT FT I §C g Jaorr fF g7 aftwor w1 3w = A
TE qearg | 2%33 o § femwies (Sigmond) F uw awifw<or @
Jeoq [T, M a7 e & frw &1 39F e gy v weml #
iz w2 | CHag R FEMAE 9T @I AT 9@ 9@ 8,
ZqY ag foad Fafae dR sFEfw A1 g1 sor fafa §, ok drer
ag fras aFEfTs 79 § | WAy 7 aF(6<or #15