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PART A: Vocabulary

Directions: Choose the word or phrase (1), {2), (3), or (4) that best completes the blank. Then
mark the correct choice on your answer sheet.

1-  Working on the assembly line was --——--- work because 1 did the same thing hour after
hour.
1} efficacious 2) monotonous 3) momentous 4) erroneous

2-  People are guilty of -——-- when they make judgments before they know all of the facts.
1) 1llusion 2) arrogance 3) avarice 4) prejudice

3-  Justin ———- himself from the embarrassing situation by pretending he had to make a
telephone call,
1) extricated 2) extracted 3) exposed 4y expelled

4-  He was accused of manipulating the financial records to cover his —————-.
1) suspicion 2) scrutiny 3) fraud 4) paradox

5-  Since the jungle was -——--—, we had to find an alternate route to the village.
1) permanent 2) vulnerable 3) redundant 4) impenetrable

6- Management refused to ---——- the union’s demands, so a strike costly to both sides
occurred.
1) capitulate to 2) withdraw from 3} 1impose on 4) grump about

7-  We had nothing in common, but despite our --——-- backgrounds and interests, my new
roommate and | became good friends by the end of the semester.
1) comprehensive  2) conscious 3) heterogeneous 4) haphazard

8- Megan’s foreboding about going to class turned out to be ---——- as the instructor gave a
surprise test for which she was completely unprepared.
1) quahified 2} justified 3) perplexed 4) wholehearted

9 If she had known how much of an ————-- her student debt would be, she would have
found a different way to finance her education.
1) apphcation 2) encumbrance 3 ) unmunity 4) optimism

10- The mechanic examined the engine carefully but said he was not able to -—--—- — the
cause of the problem,
1} pinpoint 2) derive 3) acquire 4) escalate

PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

Horticulture has a very long history. The study and science of horticulture dates all the
way back to the times of Cyrus the Great of ancient Persia, and has been going on

(11) = . with present-day horticulturists such as Freeman S. Howlett and Luther
Burbank, The practice of horticulture can be retraced for (12) —-—-—- . The cultivation
of taro and yam in Papua New Guinea dates back (13) —--——- at least 69506440
cal BP. The ongins of horticulture (14) ---——--——- i the transition of human
communities from nomadic hunter-gatherers to  sedentary or semi-sedentary
horticultural commumities, (15) ====-ema-eu- a variety of crops on a small scale around
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their dwellings or in specialized plots visited occasionally during migrations from one
area to the next.

11- 1) ever since 2) yet 3) that far 4) stll
12- 1) many thousands years 2} many thousands of years
3) years of many thousands 4) many years of thousands
13- 1) from 2) for 3)in 4)to
14- 1) are lmd 2) lay 3)lie 4) are lving
15- 1) cultivating 2) cultivated 3) that cultivated 4) to cultivate

Part C. Reading Comprehension

Directions: Read the following three passages and choose the hest choice (1), (2), (3) or
{4). Then mark it on vour answer sheet.

PASSAGE 1

Pedogenesis (also termed soil development, soil evolution. soil formation, and soil
genesis) is the process of soil formation as regulated by the effects of place,
environment, and history. Biogeochemical processes act to both create and destroy
order (anisotropy) within soils. These alterations lead to the development of layers,
termed soil  horizons, distinguished by differences incolor, structure, texture,
and chemistry. These features occur in patterns of so1l type distribution, forming in
response to differences in soil forming factors. Pedogenesis is studied as a branch
of pedology, the study of soil in its natural environment. Other branches of pedology
are the study of soil morphology, and soil classification. The study of pedogenesis is
important to understanding soil distribution patterns in current (soil geography) and
past (paleopedology) geologic periods. Soils develop from parent material by
various weathering processes. Organic  matter  accumulation,  decomposition,
and humification are as critically important to soil formation as weathering. The zone
of humification and weathering 1s termed the solum. Soil acidification resulting
from so1l respiration supports chemical weathering. Plants contribute to chemical
weathering through root gxudates. Soils can be enriched by deposition of sediments on
floodplains and alluvial fans, and by wind-bome deposits. Soil mixing (pedoturbation)
is often an important factor in soil formation. Pedoturbation includes churning
clays, cryoturbation, and bioturbation. Types of bioturbation include faunal
pedoturbation (animal burrowing). floral pedoturbation (root growth, tree-uprootings),
and fungal pedoturbation (mycelia growth). Pedoturbation transforms soils through
destratification, mixing, and sorting, as well as creating preferential flow paths for soil
gas and infiltrating water. The zone of active bioturbation is termed the soil biomantle.

16- The passage points to the fact that :
1) soil morphology 1s a branch of soil geography
2) chemical weathering ends in soil acidification
3) soil genesis has applications in paleopedology
4) mycelia growth is a factor of animal burrowing
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17- It is stated in the passage that .
1) soil type distribution determines the strength of cryoturbation
2) each soil biomantle has up to three zones of active bioturbation
3) anisotropy occurs as a result of biogeochemical processes
4) alluvial fans are deposition of sediments on floodplains

18- The passage mentions that .
1) decomposition does not take without proper humification
2) soil mixing can develop preferential flow paths for soil gas
3) soil horizons depend first and foremost on soil chemistry
4) faunal pedoturbation takes place before floral pedoturbation

19-  According to the passage, =
1) pedoturbation and pedogenesis are closely related
2) soil development is a major effect of soil evolution
3) churning clays is technically defined as cryoturbation
4) weathering processes are caused by soil parent material

20-  The word *exudate’ in the passage (underlined) is closest to .
1} “give out” 2) “take m’ 3) “setup’ 4) ‘put down’
PASSAGE 2
Abogis a wetland that accumulates peat, a deposit of dead plant material—
often mosses, and in a majority of cases, sphagnum moss. It 1s one of the four main
types of wetlands. Other names for bogs include mire, quagmire, and muskeg: alkaline
mires are called fens. They are frequently covered in ericaceous shrubs rooted in the
sphagnum moss and peat. The gradual accumulation of decayed plant material in a bog
functions as acarbon sink. Bogs occur where the water at the ground surface
is acidic and low in nutrients. In some cases, the water is derived entirely
from precipitation, in which case they are termed ombrotrophic. Water flowing out of
bogs has a characteristic brown colour, which comes from dissolved peat tannins. In
general, the low fertility and cool chimate results 1n relatively slow plant growth, but
decay is even slower owing to the saturated soil. Hence peat accumulates, Large areas
of landscape can be covered many metres deep in peat. Bogs have distinctive
assemblages of plant and animal species, and are of high importance for biodiversity,
particularly in landscapes that are otherwise settled and farmed. After dryinh peat 1s
used as a fuel, and 1t has been used that way for centuries. More than 20% of home
heat in Ireland comes from peat. and it is also used for fuel in Finland, Scotland,
Germany, and Russia. Russia is the leading exporter of peat for fuel, at more than 90
million metric tons per vear. Ireland's Bord na Mona was one of the first companies to
mechanically harvest peat, which is being phased out. The other major use of dred
peat 1s as a soil amendment to mcrease the soil's capacity to retain moisture and enrich
the soil. It is also used as a mulch,

21-  According to the passage

1) ombrotrophic mires are developed n::-nl‘_g,r through precipitation
2) peats are subdivided into plant peats and and animal peats
3) layers of peat are formed in and around forests in Ireland

4) ericaceous shrubs are rooted in newly-harvested peat
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22-

23-

24-

26-

The passage points to the fact that :
1) peat is primarily used as mulch in Germany

2) Bord na Mona will not produce peat for long

3) alkaline mires are the last stage of bog formation
4) bog water 1s either colorless or light brown color
It is stated in the passage that "
1) muskegs often accumulate sphagnum moss
2) tanmins are dissolved in certain peat acids
3) peats are formed out of large carbon sink
4) heat in Ireland comes mainly from peat
The passage mentions that bogs have

1) “fungus remains’ 2} “high nutrients’
3) “alkaline organisms’ 4) ‘saturated soil”
The passage is partly about i

1) “uses of peat’ 2) “forest peats’
3) “peat enrichment’ 4) *peat farming’
PASSAGE 3

An outcrop or rocky outcrop is a visible exposure of bedrock or ancient superficial
deposits on the surface of the Earth. Outcrops do not cover the majority of the Earth's
land surface because in most places the bedrock or superficial deposits are covered by
a mantle of soil and vegetation and cannot be seen or examined closely. However, in
places where the overlying cover i1s removed through erosion or tectonic uplift, the
rock may be exposed. or crop out. Such exposure will happen most frequently in areas
where erosion 15 rapid and exceeds the weathering rate such as on steep hillsides,
mountain ridges and tops. river banks, and tectonically active areas. In Finland, glacial
erosion during the last glacial maximum (ca. 11000 BC), followed by scouring by sea
waves, followed by isostatic uplift has produced a large number of smooth coastal and
littoral outerops. Bedrock and superficial deposits may also be exposed at the Earth's
surface due to human excavations such as quarrying and building of transport routes.
Outcrops allow direct observation and sampling of the bedrock in situ for geologic
analysis and creating geologic maps. In situ measurements are critical for proper
analysis of geological history and outcrops are therefore extremely important for
understanding the geologic time scale of earth history. Some of the types of
information that can only be obtained from bedrock outcrops, or through precise
drilling and coring operations, are: structural geology features orientations (e.g.
bedding planes, fold axes, foliation)., depositional features orientations (e.g. paleo-
current directions, grading, facies changes), paleomagnetic orientations, Outcrops are
also critically important for understanding fossil assemblages, paleo-environment, and
evolution as they provide a record of relative changes within geologic strata.

It is stated in the passage thai
1) Finland’s coastal outcrops are partly 1e5ulte-:i from isostatic uplift
2) bedding planes are a sub-class of depositional features orientations
3) geologic map samples of the bedrock i situ for techtonic analysis
4) fossil assemblages form through the evolution of paleo-environments
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27-  According to the passage %
1) human excavations depend on building of transport routes
2) geologically older countrues have longer geologic time scales
3) rocky outcrops can include huge but invisible superficial deposits
4) outcrops provide a record of relative changes within geologic strata
28 The passage mentions that .
1) foliation is a kind of structural geology features orientation
2) outcrops cover most of the Earth's land surface in Finland
3) mantles of vegetation are covered by superficial deposits
4) coring operations may lead to the formation of outcrops
29-  The passage points to the fact that
1) paleo-current directions are caused by facies chang,cs
2) there are layers of rock deposit within geologic strata
3) the weathering rate is low in tectonically active areas
4) steep hillsides are geologically similar to river banks
30-  The word ‘littoral® in the passage (underlined) is closest to :
1) "woods’ 2) ‘pasture’ 3) “island’ 4) *shore’

:JHQ},WL&}M

2 Jaoghan wiz (g ol Sl ol 51 )b Jpeshes Yo T S0 gL 5jlas 30 el gy CLE -1
(5p =1¥F=) foal Sl Fuls
YO
v
F (Y
AT
Tl plaS PH =F 33 gl SIS annsids slaad 3o Jgiegll Jole 0g,F I 55 -FY

1 1

AI-OH 7 (v Al-OH," ¢
—OH: (f Al-OH * ¢

il Syl 2 a0 plad Y'Y
el St azly 35 e 0 00l ool 0 iz 5l S eS gl 92ly 15 e g0 00l sl 0y (3
ol (ergiian doly 35 5 0 oil Snl ok 5l ST 0 Al g 5 0 0 00l Sl 0 (Y
el et Al e 2 el alml 0 ie cobees g s doly T e 8 el slol 6 A (T
e BLiyl 6350 0551 290 4 gt g (s e sladaly 5 0e 50 e sl o i (F

ol i f g dz Gl ol b gl Sgai -TF
bt i (F w1l O
Sty oS (F bzt Qv

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

¥ domis 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

ol g 1y (ME(NOy)y) pijie Slps ppf FFF 3 (CaClyYHO) puadSas 5 5 0,8 ¥, T8 lade -Yd
Tl g 30 Jge diar Jabone ol gy @ jud iy oo pid S a1yl pime g eoged o e
(Ca=¥%o,Cl=Yi5 ,Mg=TF,N=1F,0=1¢ ,H=))

Dar"“:'_h I::"|
o X¥ (¥
o YAAP (¥
a ¥4 (F
ot g T Loy Ao g w3l ST 45T 10 b Jge Bl 19 b ity S gsils Jold byl 81 TF
o;n.wq-ld.ﬂ:l: I P;QJ.AS 'lla:l P; R — Il E:H.!.J'} aﬁ"MQ‘j‘.‘.‘"mL! ngLL‘_ﬂ - L1
Ll
e e U
\E (r
Y eF
Tl jads o) U gl b plee -TY
T+ T ot .
{'v[gflr.ﬁ-é A‘lu;vﬂ }.eulri;\f LlufurHS]‘l";T\ AI&;‘H ID\&':GH}\‘
-y ay {j
—a 4 (¥
—ar ¥ (F

03,18 S ol Jalmo Ca'F cllab g pH 3 o 3l ds K0T S len 50 CO, Ji= Ladsbs;l -TA

s e 2ol Ca't ol s pH (v Ay e als e LA spH 0

s o sl €A™ Slld, el pH (F s o ials Ca™ cLd, Al pH ¥
€35 Whlgs (g prii dn SIS (S S s ] ZPC aladi ) Gigely 4 ST pH A1 ¥4

b or i e Jhs alS Sete L jlake (Y Sy e bl A ot b i ()

s o talpl e S0 4 Jite g Sate b B (T b e falS e G 4 iie g Sedia b jlaBe (T
Pl alaf pH =4 ;2 jhd JE 55 —F-
H,PO; (¥ PO;" v H,PO;' v HPO;™ ()
Be o plail praw b andy g el b o] Jols slaple days B0 af S 5l e OO agad ¥y B P
aF 3900 30 il ity g g adlsl NagCOy 3 NaCl .« Na S0 S aw 3l S sale Jabaw 51 ol L
Tl i digad plaf 30 sdid 1 3aler maalf lian il b MOICT L Sei ¥ 0 clile
el 202 adlal Na SOy Jgloe ol 4 45 slaigas ()
ol 00 ablSl Na COy glne ] 4 a5 slaigas (¥
el 8as adlal NaCl | Jalovs o]y a5 glasgas (7
wiead LSS Al o (F

*

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

N dmie 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

03318 ot R A S (5 iy (g3l o FUT plas -FY

Mol - ozt DN (Y FpeedS P O
Jomces = eelS DD (F Momedes gD (T

ol gl A ol G il sl 3590 plaS jo Soglai -FY
(S ghetilr) Jb o523 oea (T &5 sl b Gl OO
sty Sl dmbo Ll eSS (F P T RLALE S P SLAE S g KFE o

Tl 0ygl 51 B01E 098 plaF )3 (g aaly FF
a8l (T pasinal 2 (7 Slid psiigel gia (¥ pasigal Slilew ()
Tagd B e didin ) S0 3 30 s ailind clangS Jdasl ol plas j0 ¥
o o Ol g et Sl ugle oSl WL 28 o L ()
sbj s Ol 5 08 S5 Casb, S L g B 8 B (T
S s ol s Yo Sl gl Tl o5 o 8L 28 B (T
ey Ol 8 Y S agke ) T o 8l Sl B (F
Tl jlade plus badas L A A =B - y) aaly jlosline L"A-Value" LA bj,) sy -FF
Sl p BE paze ST oLS L sjpe e (7 S s paie SV S 0 el paze ()
redd oS 4 e Sl 0 Ll iy s oS S0 Gelas b S 14T ey glangS aSislasangily -FY

Rt o
s e G, PH g ol L (Y o et Al PH Jp ol QLB QY
el o 2l g i ey B3 2 (F s i ool PH o (g s 5 2ol s (F
Fudyla jguds ol 31 Canuad plaS 3o polic oolaisl slo ols o ols @ s wlaly -FA
Cudlygigr (¥ Llleadly O
Loedligail A58 o g T ana clac (F 5y at Lt LIl (7
Tl I oole Jlake o WL ()10 vmmlin mS2) b glatle s plen g O by plus 0 -F4
gl g 3y (F Sl g5 (V wgkasa g o5 (T Sl g 2 ()
oo 3k Yoo Cadlsy slade by obF Wy 551 oy Ve mality glodl § CEC =101 L 515 30 -0

Voog
Ui et sl 25 il o0 Jl i Loy B 0pd SBS S 1 el
oo s K=V 000 53 500l S Joli sl manliy Jlaie Y1e” Kg/ha JaSa K 45 S i)
(ool gl iy L 0
F ()
ALY
o
VF (F

sl [ (NH ) SO, | paainel colifpus Jolae il by 2 395 4145 Jolae ditpipusl )
[NH, | ol Slogal ¢ [ (NH,),CO |a,4
| NH H, PO, | lics psuigalsis (F |(NH, ) HPO, | Slis pyrisal ss (7

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

4 domis 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

do ety B 31 Jobd meliy SdBle | Jal I g0 ol aul Bl T g0 & el GlAlgas 29T | LSl Glude -AY
il i g 230 21T bl 0 il aBly G138 dly Yo dadoele B 31 eed Tle 0 g doly TO
sl Gl Sl gs s Al 2l L ()
ol Jol ST 3| s g S15 (g3 2l 8 (Y
il Sy TS g0 (Intensity) sas asla (¢
ol pg3 S ) iy Jol Sl (Quantity) oo as-Ls (F
LS R S VR ES R PRV P ESPE [ T PR E E [P Y

ady, flab aglas o Ll g dial celaaal (Y ads, fladdiliie o SYE o YL (Y
ddy, Jlad ddlaze o WIS g ol me (F dtyy Jlad diilaza 2o g L (Y

S b gl 53 a1 S90eF @ Jeomie g [ ppal wdy SO sl (Available pool) pal sslazal JG o 3he  —4F
Tols pandy az U2l o)
el FiSgd (V sl g
e (2l Bl (F ] F 5 (T

priaked Wi wem 4 )l s wally JUSe 50 50 0T elet Yoo pame gl s2a dueyd 1 -0
T ey 295 AIAT (239 s pob g 3Lt 3590 (1FF) 3] 2 ,Falus wiz 5 (V5 ) pguigel wlidgu
oyl = Yok 5 Ydo (¥ peigal Slilgs - Yo b g Yo ()

n_ﬁ'_ TiF g fwE=2-] {f I-i}:..&.nq \'_-l.i.rg,....:_ YiF g Qoo {TJ

S Bl 5 S5

'?;....ﬂ-:ll,...n J""“‘.JL‘ |¢.|..'£' I.'F""IFIL-'J" S ,‘_:,'53_, B laasiasls ,.'ni_r-” U".S‘L"‘ u’."...ﬂ_.,_ﬂ ~-&F

S e ol gld! ol sad (Y e
Sl ool gl ol s (F Sl gl egans pa (Y
Pagly goula ds o515 1 40 Sle nloasle ki -AY
S Jadsa il (¥ Iy 5 edgdeii Sl ()
Sl 5y Jlss lals (T lat a9 it gl (T
Tl @Y b plaf wIls 40 Waile 1l slaul g1y —BA
il jeize K(O)(Y ilay et K(B) )
iley 2ol plap 2235 L Sl e o (F Al pie  Solypaes B (T

P! i oyloj b Il g ol 3adi e o 1S TS wlgl Jghy Bl 5l Suplaf 50 -84

fie (¥ Y0
e (F FAT- A
Tt Lo Lo plas (L3l S wud oy a3 Faniddy g Cdpea obpe olol Lle 54
R B R Ll L jlado gl B 28 O
Ot eSlien g o] LAS - f5g 2 LIS (F Ot Lid - o5e s Las (T

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

Vo demie 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

Eledl s Sl j2 (Jy ol Hlads Jol5 Sl g Jold plodl clle g0 50 Aol ol g9 o33y ol e -F)
il _,..TQLH"]
Sgdoe 8 Seaglie Falf v g Sl i Sagdes gy LA Sl 5 )
g sn b Camgllie Bl cnpes 5 Ced G120 (T B (g5 1L Sl o (7
ool 2T 2igd T3 eyl 4 i Same Sl Jdlie 3 Ol g lga bt d Sl S (Y
el ot ald g Soaglie  Zalil g Sy pl Ol P s o e, 28 el 82 2l o (F
TS 0 Gk 42 IUS Cugl ) war p0 S gt WIS o1 il 50 Y
il ce Rall a0 e e s e Sugb de s (O
idhion Rl 93 B pam g (ompr Sughey dys (T
wila ga GG per Cugle; deeyd gl Bl cape Sughe; dee o (T
M gn Bl pam Sash, doyd g Sl e Sugh; de o (F
Sl i8IS AT 48 (Sidge dudls PP

ey ooyl (F e (F ke (¥ e gy (3
P Fhe SIS (55,00 i1 g paTel 18 bg plaS

550088 S ile glag o sluas  Lalf (Y £35laF cW ke oY e el ()

59t W leatle Sl ol Lih | tals (F YL slaiugls ) o 00 5 (T

& SiuaTly g S o Loy Suicy cu b pladl Sl B Jols Slis clls 51 Sl cugby Giul3i b -F8
G 6 ki g8y o
S e al 38l ol o 38l e pealS fad
S g ol 8 Lol L RalS | s il 580 ozl (Y
15 8 lsad - il 8 s alS a2 (7
LS s al3d st o a5 0 g (F
TALIS g0 5 ekl 4 o ity S Sy id it g O (59,3, ed Jufdl L -55

8l - il 8 (T mals o Rl iyl o pals (Y s o gals (O

ol s Job 52 (K) Sdgiae colus g (1) Sgpoep cud glhopad Wl Ll i by 0 —FY
¥ i | g
iy EalE dgg, 98,8 (V SUELONESE N [ IO g
..;*J‘_Ji;_;’_,ﬂn__uj_:ng..aEnﬂji{f .-:-|_-:,Lm‘..5'=_;3JK3di-1!d~é|nﬁJi{T’

£3,15 pradiisne Bl 5 3500 plaf L oflS 50 Ley® Uil Co a3l —FA
Sl @515 il (Y Sl ple ald O
Sl Jelss il (F Sl ddle JdaB ol (T

ol oy ] 8Ly 2 ya0 plaf w29l 0wl (Uniformity coefficient) S5 osleafl cups 1 -$4
Pt )|C|__|55-_‘.__| q._.lP ,._.;:a..'__m.j‘a _A¢m..a9 }l Sl Y
St 3305 3 g gdiadils Sowdg ) ST (Y
it it plal Su gl o S sl 203 alad (Y
Wi adeia Jad 5o el lo ST aals Sl plas (F

*

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

1Y demiie 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

Sl o 265 plad ol (Yhar) Juel dlp ST sadiogh o ol S0 ST )5 1 29,9 Fe V-
(IS P38 yhe il p (VY O] ooddaa S i) Fual e il i | Suse! o SBUS
VFExYe T ()
i (Y
Fxte T (P
¥xya | (F

P 03 5 llan Joke oI5 31 00liian! s oI ag T anas 39d g Dgis od i paniyi =)

* ekd ()
g oshye (1
:} et Lot
patizdsl BT LtinS by lzlya (F

ok

sraals B g I e ; g
$largyd JRlA Wil VP —— 9 00 4 o)¥ ool fay (TS GRBs epatio par g JRLAT ELD 4z 5T WY
cm

sl otz o ) ) i i I o (g 2l e geatio g 5 g
YYS e ¥a ()
VFE - e TA (Y
Yoo ofo (T
\FF - o P (F
Y8 8 YD ity ] o g g0l pgate pyr polic g o loem’ emT! S claygg Jolsi LS VY
fioowl deyo wiz Sl gLt az s bulpd pol 50 il s o b o5
Yo (4
Yo (¥
he (¥

v

Ao (F

Cogon Juolo (31 30 5 il dz S5 S lo e GlalBIL -YF
il e Gl S s ez e Sl (F e U S gl 2B ()
s e et gy Sl e Zalas (F e g ki g SIS Gl Faeis (7

ol 890 AT suid yLid ST giudils Lo 0l ) e - YO

S SV s p eSS S (T Shiadls  gomie 23Sy ()
Slyd el olj  Fomad (F &bt g S ] eg i (Y
tad plaf 5 duis S T puad mdldopyls -¥F
Sl pSlg Sad 4 o g ¥ Sl Ay Susle e ()
Sk plazile g ol Sondg o g (F Sl e JE sl ogame a4 g (7

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

1Y odmis 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

¥ ol il @0 om0y s (oYL )3 Ceys 7 Gl ST 5 el Sidge dadls VY
PR B (TR A o A PR ST | DO L7 PO 2 O [ PP W
¥ Yl 3 —Z ol gae LBl eltlay Spop (Y
ad Vb o =7 plp G el bpldl e Suapi (7
a¥ Vb 0 +Z ol Sute Ladl eldl ey o (F
ol i 3 IS ey g 4l 580 S5 50 OF gLdl Gl e e iile Yo gl as SIS (gt 53 51 -VA
o il Siz gt o Al 53 S5 Jesiliy bl e il T e S alali 50 g e il Yo o
(el Bed Il g Tl
& QO
& (¥
—Ye (T
Vo (F
Pl Sy I a ol goges Hodi bylaya 3500 plal ¥
S s b b Ceesdy Sgdl Siad g aZBL Sl Sgi o S Sl glag s Gl gley SBAT L (Y
el e ST 4y T B 5 G e glag i 3 e s, slSTS (0 Bgis oz elale; o (Y
el et o elacSl o o] M i cdlp; olaSls ool beis o &8 0 Q8
S o e (pnaled adolae) o g S e Conaty Vol clagla; 50 S cas (F
ol plas 39 oo sudliie %5 o SIS adaw LY jo &5 Jleidlu oo yides  —As
e (¥ e (7 S3S (¥ e (1

W ol g o fale

Pioamsl Snsy3 el 4y U Bl 51y gilie g yjglie slaig 33 8)ly0 i iy 2590 plas’ A

ki eilan o - silen (F bzl sileag - silen O
Sl slan g - sl silaaa (F Silsn - kel il o (T
039 o g L dy B il ) s 1 399 31 gl e dor 33 paun iy s 5L -AY
oo 55555 slaJalo 4099 Gl OV oaisSoogll and; 4y 099 3l ()
LT 5 4y 29,9 5l ey (F 2,5 Jalf iy g dmisgi ey (7
Faily K dz o (ST Lakad oo 5T (5515 B ol 3V by plas’ —AY
| g il > km (Y | ga <ile <km ()
| g iz Yx1o' ke (F V= Vinay
Tayls jled ol i alaf 5o 13 5% a0saf slaz b oo (Hartig net) Sio,ls ass  -AF
Obee oS preesn; o (F Obee oS Al mhae 5 ()
Olges o Ay S sla gk o 5o (F Oligen ol Ay ey sl Jab (g0 (7

4 Uigrid pa il 30 jUjaycangd 4 JLSTy jUiasatied 3 a8l Jgo o2 JU! glp cyjayisd o diald g0 —AD
fod s MATP  Joe oo
\F(F A (Y ¥ (Y Y0

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

LA T 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

Pl jlejgpal 9 5ilal ot vioke a0 (AT i plas

Py S (F Ay (7 rligegog (7 Agi O
il leiiog pgs 4 Blads @)l iz plas

onarly (F Le 2 3 (F poiis (¥ gesls ()
il po ST (59 50 pigwl aliagas] 30 i) 8 plas

2pd e Jie algn glapladl 4 g end olS Lda T IS54 ()

g sl da S S04 g Se i 029 3l Gk AT ) ey (F

g8 o ol Tie jf ey g 0at Loy Soa il Ol 25 & geody g3 (F

B3 ge o I P 5 e g9, 5e latonaar dliugdy Sdge 5l (F

P! (Drillosphere) siwsl ;o b pas 5 as alaf

ol 51 ol gl cullad sbcow oF S sy ()

ol ady )y Sl 5l glie aF olalS Aty b adkea (¥

o S5 elap 5 codled tlco 45 £ 8V L Sl e (T

g oo g Ll g e F 6l (oralin oliiuy; 4 Al g0 laea Ly LA (F
oy g hag ypud S il 50 GoRwg iy S5 0 g ATl 1oy T @IS o Syl A

Lo g il (¥ La g ilaa (1
szl slagilaaa (F ke glmglan o (7
15 o3l 43 g g Alogds F390T g i IS0 S5 5 3ggm Gl L abilie (510 a5 135 Y gane
Guiif g 3]
OSlS g 2z g (Y S35 ady (0
ez slaay Sl oda (F b Sl 2 She a7
Pasla oo coli Lo 35 130l 515 pH syl 3 plas 4o
aclind s s aun (Y Slilgus (sba! (1
35 LipemilSohaizal (F gty s (7
fel 500 plaf T olid eeame g oud pg e ool 818 bwss Volutin
Sty o = 3l (F Soliaded | o jllind (F hbaded | o LS (V) Sldaad g = jBlad (0
Gy 1 gaanlSady yiid a5 3 g9 ol 4 009l Taguns T S 51 0l yis Bl gyt o euiiunn Jloga5 plus
i
[NO. ] [NO,]

(¥ 0

b ol
In[NO, ] ot 1qm]//#, p

ole; e

*

—h¥

-AY

=hA

A%

-

-y

-qy

-1¥

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

1 dmie 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

b diliio o T | el okl g 2l o0 adldl TS a 0ne agf AV Gls cupSegeel aaf Yo ladie -4
odbo Ay o o 32 LSl s CRWEET TVIRS (PYPL L  PPR ) & (VI PUTRIE ST IR P R PE TLY e
(sl YY il COy Wy I L) Pl plas i

Ad ()
Ve (¥
v (T
Ab (F
Fucdl go LT LS luS ;0 Co pid pesi aguigel CdAlE ol cdeas -7
Sl (¥ ot (7 weite g e (T s 0
139 00 a5 05le pIAS L 1l gl o 1 ol pgmigs] i auins 3 sl Scliplf sudyd sl -AY
el Sy 95 525 Ll (€ Aol g0 (F Slabigls” (¥ Sl O
P! by oo Halotolerant glep ol a2 50 aluf o) NS aasgi b A
v 5 all ()
‘._T\' : o (7
3 z(r
] 2 (f
N
Nacl il
Sl e oolo pla 3o Jolpo JaaSs 53 3l jaTals Ly mpl 44
Al i (F Ly el (¥ S35 ()
Tl (Ke (5 550 p10F Alemgas (530151 g0 3 (53190002 bl 3 g o i Ve
Ao plS (F Ly e (F A (Y ol ey | ()
ol gy92 ol Jawgd ot plaS aldgd SV gl — gy iy S pen 2 0dD o5 e gl <Y
Sl Szl gl (¥ Sl 5 ] (¥ CrelS g S (Y Laadaiads ()
i Sy LBl a2 0 G o (5 2L 85153 390 plas Y
Sinorhizobium melilot o7 Rhizobium fredi ¢
Rhizobium leguminsarum (¥ Smorhizobium americanum (¥
TECHPR R VSR - SE PR L [PRCTE PR PIRCY NES BEppOns Sp et
Seilfes glaagl (F Slnd (v Seatgind (Y Elid S ()
Pl iy el 8340 290 plaf --F
S PR K| LA R K I Xt i Vi 4 T P LE P 0 | T CIIC - L . T
Al e ally O i a5 ycm 5 a5 (F il gt Sl i T g 00, )00 s Sy (T

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

i!-ﬁ FEY. -".2 TA Db o) Tl b g 5 ppladicu § o5 edtlealer s pids a8 gums l",,-_]]

i 1y 8 i b i ol 2 il s 3y plas Vo)
Desulfotomaculum v Mycobacterium ¢
Rhodococcus ¢f Streptomyces (7

i)l (sl g ST g, g il

Tl gudsl 8 do codlos dy Co g Bod -1eF
Gt aal o (F Sy Jolel (Y a0t ()
Fatius Slasle alas glls il o yole slgo §l sl JSLT slacsls —)eY
sl pldio ol g pddesi o QLS ) 2SO
P53k Bl - pF etk o shel -y B (T
sk ghedl - ols) (o pdydai - odl - Zutje 2L (T
Wl ik gl o ol s pdpdedi o pLAE o5 s L (T
G0 uf o0 g0 Foaly (Sl bl jo aulyd plas <104
Calcification v Lessivage (\
Ferralitization (¥t Podzolization (v
Tisl oy (Anhydrous conditions) e ,eeledl bl b 5,y 5500 plas 344
W ST 3 0L Cughs, bl F L2 hydrous o3y gy Ldoa ()
Spd o Logipe it Cugley (39 AVl e el o 45 5 p slaglly slaSE | Sagle; Layl it (F
8 5l e s Rl e Bas o les &F Sl ol bl SGas gl Susb) s b ailde gl Bl pl (Y
Al o 38 il ey
Anhydritic 58 4 jeia Ll ool Sl o ulaolydl sess e 5 sl 428 5 anydros lss auls 5l (F
P RV E o
O] g SOMbric 331 5,00 3,90 plas 1)
sl u.ﬂ sala Sgeg Lo & oy sy a0l el Jaloood b L 28 ()
Sy JoSdd Sl 38 5 a8 oles il ghedl s o ly BH (T
sl postoagll ol ey JLsll pusan (gl o 5l (¥
el paipagll 436 g sk ugan (sl il (F
Pl adle Sl LalSS g JuSis 1y 5 oo i Sl (gl giS s asuni los jaafliaes) plas jo -1

Oxisols (¥ Gelisols ¢

Spodosols (F Histosols (7
Tl Sty ey pedy pl0F 30 Yo o)y sl LSS -NY

Sang (F S (7 Saasl (Y Saagp ()
Tajla daarg Il plaf ja L a8l cug; Jleasl T

Aquods (¥ Aquepts ()

Folists (f Orthels v

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

VF dmie 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

ol filas IS 00 poami plaF o T g e il Yoo dus U Sal bwgis jlude -NF
Calcids (v Cryods 0y
Cambids ¥ Ustepts (¥
29000 S5 0 B3 L olyan g gy plgisas idp= plas -110
- i i g e a ()
o 180 o junds JaoU b ailocadon | ot gi WU aozi (61310 aF Col glaiatine 381 o ytn cdigug pluS V15
Tl e ool lawgi Fud
5 (¥ oo sm (Y 85 (Y
Fajle ) Sdle 28l Sy byl D j0 a8 J0bas S Sl G s YA L oada il Sy WYY
B 8 sk e gl 251> (0
AL T ek e glag 5 g sl ATla (T
2l D St gy Slas g T gl e sleg ) g gy Sl (T
AL 0 S sleg 5 g 5y Sl T sl e sleg T g 5dy ATTae (F
Ol ylidic oy yia Ylois! COLE _asld (S5 plas 35 -1A
Psamments (% Fluvents (v xererts (v Orthents ¢
s Byy(a=—2Acm) .By(\¥—8ecm). A(=—Vem) slaadl L Gypsid eo; 0 5 Ldgy J5is ;0 -¥14
il i e g lld ojlasls aa51 alas C(> 4Acm)
Parent material (t Organism (v Chimate (v Relief
Sl ool baduly g el aih T 51,5 aslllae 3590 g JuSi A (Bo, (Boy (C slagd b Sl adbie Sy Y
Pl Sy 5 ya0 plas
Podzolization s Organic soil (v Podzolization 4 Mineral soil ()
Ferralitization y Organic soil (¥ Ferralitization 4 Mineral soil (v
3 O=—dcm) A{d-Y=cm) E(Y-—Facm) .Bix(f4-Woem) C=raem) laadl L S -7
T3 pud on 318 00 plAF 30 Jame Tl adaas il e il Tee Jals 0 dieia Yo gib gl
Inceptisols (v Alfisols ¢
Ultisols f Mollisols ¢t
clailie yo A(e—Yecm) (AB(Ye—8scm) Bss\(de—Adcm) Bsst(> Adem) clazd b s 51 Y
€310 51 g g 035005 105 )2 1) T wall suds aalllas Cryie (&)l iy U
Cryands (¥ Cryalfs (v Cryods (¥ Cryerts
el aigh> Anthropic Sus,s! s Mollic Sdse oxbuw slagdl jon value jlaie 47T
acaal e g b Soanil BB L8 g oY LsaS OS5 bea B8 s ()
el 0¥ G128 Syl 8 a5 0¥ jlai SCge 38l e (Y
FLI IR S e ._Eﬂgd,'.j-l g Sadne 38l (T
S oVl Sl g S G o (F
Tl g0 pue METF g 51 2 g 650 Bumme 30 Ly a3l8bow LS alas (Neosynthesis) JLSiig —1YF
Suligh 30 Sdga (F Sl gl (7 Zeylys (F = ()

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

1Y dmie 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

O3 g on ookt dz I T Slge adld g el 1SS Y 1Y

Sy (T Sy OF Syaged (¥ o )| O

Pl o 2y (5l (slBej s 3 5kl el gy 2 g Ui L0 43 (2] (03] gy plas Y5
USBR (¥ USDA
AEZ (¢ FCC (v

ALY, (R, il 1 semconsinns Sl ciillae  Sosles Sily 28l clid 1TV

Lesalind glyl - o2l (1
Laaalas.al &'}ﬂ — Lada (Y
Lvoslinal 3 pwguadds fai o o2l (T
Lasslisd I copasay £i - Ladipna; (F
00 a8 g 5l 8 e S g alaS  Jlpl By o Sl gl okl b )l ey 50 ITA
25 dea s (F o S (F St I oale (¥ & piydedl (1
slaais 3 51 50 wilgh ged el plas ol [y Jpl gudaid 5o 2ol asly S0 W Cod cadle ,51 174
Fadly podlScad ol Cusgume slaul gl g Jesome
e o S (Y Y1 65 S ()
S 555 (F S (s pdedghi (F
LJEUW N (Y + IPRCIPIMI T SRETN PRV-SICINT ) | PR rCeppovyvpur g e B N B PRGN PP - LPR JRORE L
Gl y S 07 5 S15 Ll g8 JSBAL Y 2z A1 ()
il 3 3 (BT g Tl g ynd JSAe LY a0 31I(Y
il d g Sl g et [Sha LY oy L3l (Y
F A sl S LY e e 2 (T

2SS clbilis g ol d

§ 0 o yidy piif g dsmigs CubS Comi LTLS LD oles it )0 4 § yie T00 L Jab U slaz 30 50 VT
poss oalS Ay el Al o)) daig lp AL e cupd ol Jle o LS p2 o Yeo
P sal yohii
5O ()
afe (¥
o Y8 (T
'DI.'fD {'f
Pl gladie o piln (CN) s ojleds gy 50 Slils; Jlade wdls slas j0 ATY
Sl - € SKsglg o 05,5 L S ()
lasgio 05155 b gin - A (Sl hen 05, |y ST (¥
(6olel S8 o 5 ils oly; el LB (Sely a0y S L ST (T
i fglad (59) 5 eadiudS oy JlalS W B Suisly hem 09 S L S (F

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

VA amie

427A

e a8 Tl s g g i § o ¢ pusitlaale o i dlgimms ypa

ol o yge IS ds IS il e i 1 Jaks A dzei b ITY

(min) asds Fuil i | (mmih) Fos ool | (mm) Fail gl | Failslas,
Yoo A fo A
FA Aa Vid B
Fo Fo o C
B=Cx=A (v A=B=C ¢
C>B>A (¥ C>A>B (v

J i 55 8 e e B Ul 4l Yo Giuw je o)l B o pides &F J1L (Fudle @ o pad ATE

L

MJha ™ mmh™ wie b sl wils Yoo ol
m

&0

Vo {T

LET Y

\ooo {f

el o glae diz Vgore cup s ol 3l a7 @ gyl 1l i STas 5 Jilus VYD

F—t (¥ =1 (Y

salzdl i (F e wa (¥

ali il g Y
J,)?L:'f Eﬁljl Lgl,..n_.'!d..p::- ,_;...mlj' (f

S Gl T sl e VOO ol 4y gl

Galeni g Gkl it § 99 et yf (guuibiun jLB

F—Y (¥ d—o¥
Fass pe ddgi 1) Qlily) o il JLT) plas’ TP
Sl So (Y laaza (Y
Pl oy il yd £ od £ 93 81y 390 plad -ITY
il i el Al S o g Ll sl B (Y
P TG0, PR s o TP WP T B g
ol il o s Ceannd 0 (5 e b 8 (T
el AlE e s Eeand 8 eludyg sl (F
i ol ) ol 8 S¥lae 510500 plas ~1TA
et g g ()
et ek Slga ( Suyolga (1
30 il dus e ¥ de ol g B s A EadS el B YT
fogaales o3 po Vb plA Lol wx
MY
Ya (¥
14 (v
Yo (T

090l Gilslilal § jld! gu s



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

14 dmis 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

Slarl gl 6y dir adeold (il ol 8 wilin s g 3 s oo V2o dlluis po L SL s g S5 1P
Tog arls Cawlio Gl ol Cugr 510908 g Ju B lii | 0 plapSloly

¥F O
FALY
YWY
YWY (¥
Tl (g3l slas B 51 53 sudalanl s lae glad Bymo 8 ge plas ~1F)
oslo i olaas (F RES NGy L ek ()
P! judiar ] Jl0de g sgd 0 AE SDR i 4 & -1FY
S b he o ol dy gy (7 S b e o g, 4 ol s (0
S e e o & b B (T Sl e = el S g, (T
Pl Ao i o st VL (Sl ol e 1S 53 s Jaal 5 58 Sl 3 1P
jae—Too ()
Yoo—Too (Y
Yoao—Yoo (¥
A3 5l (F
Tagle g peadal e L ol SOUL (adads mla) sl a0 el sl plas VFF
o Ml ol (F ok glan | (7 il IS5 e (Y sk Sas ()

Aol ol e e 38 pureie s Jas Yo b gly chces o) alyls coelw 30 jie e Yo Sal by JlL -1FD

il gy yin p Ja) i ] pleda 2350l sl 008 Fuiil cnl e

V8= ()
Yoo (Y
fho (T
Foa (F
foyle s rhaf pl Sus Jelae dacad Jule plaf o 1S (ool Aal B udd g ol asalpd p0 -1FF
AT il (T sl e e (8
Sl ol Faa e sl 3 (g (7
B0yl g a8 G Yo phus g9y 4T 51,8 1S 0243 (g5lauly J S 0 1)g35LB plas -1FY
S s0g3 ugls (¥ Sl aoke ()
o e 3 25 el (F Sty e gyl (7
adliio opl 30 53l sl 8 51 50 sndiidyl S f3a0 iy fo;;;"r wladkio ;0 (53luslS jlxe ax 51 -1FA
(aaslo o il o Yo SIS gpall Ja) Tog ualys of Wi Jlo Too e gy 88 S0 0
13e ()
Foa (¥
qaoc ¥
Yoso (F

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



auid ) gutbinit JbS 99 )] (Gunniinl Gkl bt § Gl g

e dmio 427TA  orAan o 2alin g 0 gyl s § g el S i Al gao (iga]

ol s il iz ol (Slgpoad plad iy 5 adijed owiin ISy 5l 3o 1l o gl mh 51 174
VR ()
Y (Y
T8 (F

TUST ot ki aigSr g £V 38 b e Jebo g0l il d 30 OIS e puacdlBe jo - 100

by e 2l (Y ils e Zali (3

sl o il gloaslid eloay (F b ge Rl et e (T
TS g s g Ty sled a3l b Sl Sl @ jad —10)

i g Uil OV Al gn S2alS ()

sl b el Sl R faa Lis agan (F Tl e (T
T8 Ry ol AIAT &y Coneasis dlim o 53 TS ililis SLlSe by o5 ildil VAT

b 8 o (F il B 20 (Y Sl gg (¥ el ()
ol ol e g 3 JUES g 0 5 T ool Jale (55kad o) g1ad 9 b 50 -00Y

Py - Sl (¥ llg, - Slilg, O

(plen sladl) Failio Sul(F (elam ledl) Fus o Slilg, (F
ol i padls (5559LAS (pdlyl yo (gladyg fuluph cadls plas’ -14F

b by o ey (T SlS als; o5 (O

42,50 5l g Dy, gyl S (F S pla )5 05 5 392y (T
Cauo o olgiden Giblc az g1y o wieddls plus lawys 3l sl sy KE > 1 a3l -188

stlgialdant 5 ailyied = Ggedla (¥ (st gianldand g (atlgial = plady ()

samia DYWLl g5 0la® A0 e als (F sdmia DL (25,0008 LAl pletss (T

Gl ) il bt § 9 it 3] gutbi JbS 90 3 Gbs bl § Sl ! gty



