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PART A: Vocabulary

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

I- I would like to compliment Jaden for the course of action he recommended because |
think it will ~—--eeeeeev our problem once and for all.
1) sequence 2) speculate 3) signify 4) settle

P N | —— -- is often expressed as a simile, as in “The football game was like a battle
between gladiators.”
1) endeavor 2) invasion 3) analogy 4) arena

3- Do you know of an alternate route we could take to -—--------- -- having to drive through
the city?
1) circumvent 2) delight in 3) partake of 4) suggest

4- My political science professor presents her lectures in a relaxed manner using —----------
rather than elaborate language.

1) loquacious 2) colloquial 3) literary 4) inflated

5- My uncle, a farmer, is an -------eee pessimist when he discusses the weather. For
example, if the sun is shining, he’s sure a drought is beginning; if it’s raining, he’s sure
his crops will be washed away.

1) initial 2) instant 3) immutable 4) interactive

6- The pharmaceutical company had to ----——---— its advertising claim regarding the
healing power of its new arthritis medicine because research studies clearly indicate the
medicine isn’t effective.

1) repudiate 2) enhance 3) distribute 4) replicate

7-  It’s an - to their friends as to why the couple broke up because they seem
perfect for each other.
1) interference 2) inference 3) alteration 4) enigma

8-  Mr. Baker has decided to move to a big city because of a —-—eaeeeee- of employment
opportunities in his small hometown.
1) demonstration 2) foundation 3) trace 4) dearth
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9-  There are many good reasons for not smoking, but those having to do with health are

the most %
1) passionate 2) cogent 3) paradoxical 4) accidental
10- -——--—-—- therapy is a psychological approach designed to help individuals change
harmful thought patterns to more constructive ones.
1) Inherent 2) Thoughtful 3) Cognitive 4) Epidemiological

PART B: Cloze Test

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.

The ecarliest human artifacts showing evidence of workmanship with an artistic
purpose (11) ==-eemeemen the subject of some debate. It is clear that such workmanship
existed some 40,000 years ago in the Upper Paleolithic era, (12) -==-==nmv-- it is quite
possible that it began earlier. In September 2018, scientists (13) ------renmm- the
discovery of (14) ~=-emmeeee- by Homo sapiens. which is estimated to be 73,000 years
old. much earlier than the 43.000-year-old artifacts (15) --=--=------ to be the earliest
known modern human drawings found previously.

11- 1)are 2)1s 3) has been 4) was
12- 1)as 2) when 3) since 4) although
13- 1) who reported 2) reported 3) having reported  4) to report
14- 1) known drawing the earliest 2) the earliest drawing was known
3) the earliest known drawing 4) known as the earliest drawing
15- 1) that understand 2) understood
3) were understood 4) they are understood

| PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

A seed library is an institution that lends or shares seed. It is distinguished from
a seedbank in that the main purpose is not to store or hold germplasm or seeds against
possible destruction. but to disseminate them to the public which preserves the shared
plant varieties through propagation and further sharing of seed. Seed libraries usually
maintain their collections through donations from members. but may also operate as
pure charity operations intent on serving gardeners and farmers. A common attribute
of many seed libraries is to preserve agricultural biodiversity by focusing on rare,
local, and heirloom seed varieties. Seed libraries use varied methods for sharing seeds,
primarily by seed swaps otherwise known as seed exchanges, in which library
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16-

17-

19-

20-

members or the public meet and exchange seeds: and seed lending, in which people
check out seed from the library's collection, grow them, save the seed, and return seed
from the propagated plants to the library. Seed libraries may function as programs of
public libraries. Seed packets are usually located next to everyday circulated items like
books. audiobooks, CDs, and DVDs. Seed libraries in public libraries have been
successful because they catch patron hobby curiosities. Public libraries are an
appropriate space for seed libraries because they make seeds and plants available to
everyone. They are also located in college libraries or as membership based online
programs. Some have developed as programs of botanical gardens or from gardening
associations and research institutes. Other seed libraries have evolved from community
sustainability or resilience efforts. Seed libraries complement the preservationist
activities of seedbanks. by collecting local and heirloom varieties that might otherwise
be lost, and by collecting new local varieties. In theory. lending and returning seed
libraries will also promote local agriculture over time, by growing collections of seeds
locally adapted to the region.

It is stated in the passage that ——--—-eeeeeeeee

1) library charities often serve local gardcncm and farmers

2) seed libraries mainly deal with rare and local seed varieties

3) it takes time for ‘imported” seeds to adapted to a new region

4) seed packets are sold next to CDs and DVDs in a seed library

We can conclude from the passage that —-----eeeeeeee

1) gardening associations form their own pmgrams of botanical gardens
2) seeds are protected against possible destruction inside a seed library
3) agricultural biodiversity requires strong well-preserved germplasms
4) both seedbanks and seed libraries have a preservationist function

We understand from the passage that seed libraries depend for their success on —=eeeeeeee,
1) being located in most rural areas 2) providing highly productive seeds

3) their seed availability to everyone 4) their instruction for seed growth

The passage points to the fact that ———---eeceeeeee,

1) seed libraries improve community sustainability

2) seed libraries are advanced hobby curiosities

3) heirloom varieties easily get lost over time

4) no return of seed is required in seed swaps

The term ‘patron’ in the passage (underlined) is closest to ~--seeemeeees,

1) *farmer’ 2) “customer’ 3) “biologist’ 4) “scientist’

PASSAGE 2:

Recalcitrant seeds (subsequently known as unorthodox seeds) are seeds that do not
survive drying and freezing during ex-situ conservation and vice versa. By and large.
these seeds cannot resist the effects of drying or temperatures less than 10 °C: thus.
they cannot be stored for long periods like orthodox seeds because they can lose their
viability. Plants that produce recalcitrant seeds include avocado, mango. mangosteen,
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lychee. cocoa, rubber tree, some horticultural trees. aquatic plants, such as Nymphaea
caerulea, and several plants used in traditional medicine. such as species of Virola and
Pentaclethra. Generally speaking. most tropical pioneer species have orthodox seeds
but many climax species have recalcitrant or intermediate seeds. The two main
mechanisms of action of damage to recalcitrant seeds are desiccation effect on the
intracellular structures and the effect of metabolic damage from the formation of toxic
chemicals such as free radicals. An example of the first type of damage would be
found in some recalcitrant non-tropical hardwood seeds, specifically the acorns of
recalcitrant oaks, which can be stored in a non-frozen state for up to two years
provided that precautions be taken against drying. These seeds showed deterioration of
cell membrane lipids and proteins after as few as 3-4 days of drying. Other seeds such
as those of the sweet chestnut (Castanea sativa) show oxidative damage resulting from
uncontrolled metabolism occurring during the drying process.

The passage mentions that acorns of recalcitrant oaks may get damaged through ----—--,
1) exchange with non-tropical hardwood seeds

2) desiccation effect on the intracellular structures

3) intracellular metabolic damage to lower root cells

4) formation of toxic chemicals such as free radicals

The passage points to the fact that — ————

1) free radicals prevent formation of toxic chemicals

2) a seed’s frozen state can last for up to two years

3) orthodox seeds can be stored for long periods

4) avocado is a species of Nvmphaea caerulea

We may be able to understand from the passage that ———e-eeeeeeee,

1) most seeds die in temperatures below 10 °C

2) slow metabolism ends in oxidative damage

3) Virola and Pentaclethra are climax species

4) pioneer species have unorthodox seeds only

The word ‘These seeds’ in the passage (underlined) refer to ------=eceeeeer,
1) ‘recalcitrant oaks’

2) ‘recalcitrant non-tropical hardwood seeds’

3) *Castanea sativa’

4) *seeds such as those of the sweet chestnut’

The term ‘ex-situ’ in the passage (underlined) best refers to ——--—--—-—-—,

1) *away from the natural location’ 2) *depending of growth chemicals’
3) *according to natural conditions’ 4) “inside laboratory conditions’
PASSAGE 3:

In agriculture and gardening, a cold frame is a transparent-roofed enclosure, built low
to the ground, used to protect plants from adverse weather, primarily excessive cold or
wet. The transparent top admits sunlight and prevents heat escape via convection that
would otherwise occur, particularly at night. Essentially, a cold frame functions as a
miniature greenhouse to extend the growing season. Historically. cold frames were
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built to be used in addition to a heated greenhouse. The name itself exemplifies the
distinction between the warm greenhouse and the unheated cold frame. They were
frequently built as part of the greenhouse's foundation brickwork along the southern
wall (in northern Jatitudes). This allowed seeds to be germinated in the greenhouse and
then easily moved to the attached cold frame to be "hardened-off" before final planting
outside. Cold frames are similar to some enclosed hotbeds. also called hotboxes. The
difference is in the amount of heat generated inside. This is parallel to the way that
some greenhouses are called ‘hothouses’ to emphasize their higher temperature,
achieved either by the solar effects alone or by auxiliary heating via
a heater or HVAC system of some kind. Cold frames are found in home gardens and
in vegetable farming. A "bulb frame" is a specialized kind of cold frame. designed for
growing hardy or almost hardy ornamental bulbous plants. particularly in climates
with wet winters. Typically it is raised further above ground level than a normal cold
frame. so that the plants can be seen better when in flower. They are ofien used for the
cultivation of winter-growing bulbs which flower in the autumn or spring.

It can be understood from the passage that —-—--eeeeev ——

1) home gardens today depend mainly on cold frames

2) greenhouse were defined as unheated cold frames

3) adverse weather can usually protect spring plants

4) cold frames are not fitted with an HVAC system

The passage ponnts to the fact that —---eeeeeeen

1) winter-growing bulbs usually flower in the spring season

2) hotboxes are used as “heat generators’ inside greenhouses

3) indirect sunlight prevents heat from escaping via convection

4) cold frames are used to make the growing season longer

Bulb frames and cold frames, according to the passage,—----------- —

1) are typically used for vegetables

2) differ in their height from the ground

3) are both used for commercial plant farming

4) can be converted to hothouses in cold weather

According to the passage,-—------=-eeeux,

1) modern hothouses achieve their heat only through the solar effects

2) industrial greenhouses often include several cold frames inside them
3) a cold frame would be used after a greenhouse in the planting process
4) greenhouses are a special type of cold frame with hardened brickwork

The word ‘latitude’ in the passage (underlined) is primarily a ------seeeee-- term.
1) “geographical’ 2) *agricultural’
3) “geological’ 4) *horticultural’



.}.’b)' ww)lf Q,n}TMQLw T fé«nﬁ)&w

Y axio 707A (1FF) oS = Sl 25kl 5 cacly) acgane

el

0,0 iy S b CuleS i 4 i CulS aBge 53 oL oS J30 T

il (F paf (¥ b, (¥ )3 ()
P cladgle SALE o a3 i yided 31 0390 A0S —YY
OleasS - SV ea (Y ol - oY ()
obrbiadl - ol 2> (F obalianl - glas (¥
g o IS 43 yie Sy i U mall g1y 53 pUERI93 il 0,6 T
Sl p aslh alf o Jhug, a4l rals (Y sl el Gl (fug) o, a5 ()
Sl asls Gl (o) o, I (F Sy adls Rl - s, a8, GRIN(Y

w02 ol plas (Ll B pas 1y (oMl g CandaS 051 (S1he3 (189) 50 w2 dawl £ (1 piawle TP
(o9l o0 Sl yilon o A9y 4D oLS plas j0 g Wil

Gl sl - Syl g Sty (Y Sl - Sy § Sl ()

by - Sl g Sl (F I - St 5 SOl (Y
)10 Sl g (B a0y ol pae Goaati )0 1) A (0 plen 350 plaS -T

=5 4 Sldes (¥ SL el ()

aldle 2L aje 0520 5 sl (F olS (S sl (Y
o9 g0 plowil joliie plaS & auy j3 (pI0j5 5 -YF

4y LS (Y Jgame (o395 ()

&, o, 8 SIS Clgg (F Sl g s Cdagw (Y
03505 o0 Cygee (2 plil 4z bawgs (] pae 5§ SNl (St jm £y QLS 0 JIT TV

S e o gy 4 (V P95 - Sl aali o (s @l ()

adgb - il - 0uz (F e - ey a8l o s (Y

i i LIS 03l 519050 g aigr pb BUIS 0590 Jab « BLS o1 il L ole LT Jdg; playl )3 ~TA
oS (o0 Sy 42

Pt = i Vgl (F oS = Vel ()
g = joligS (f S = yoligS (¥
Cadl oo 9590 AlAS (S 0 adlol OF 6ol £ )1 U 15ILS & (g LA 51 am e p caelyj 0 asST Sl Y4
28 g w5y (glen Lo (Y g (Fanle) ) jlzrs lalis ()
Nigy o 5l S (F Sy ad) ol o 5L (Y
7 - 5 S, 3 5dae 1,18 Vaane (9,U00) pgysd puif aliyl b duslio 10 (HU) Jsame puif pléyl  —Fe
U] Py s — oYW
FaS - i (F FaS = yaS (Y P = i (Y Sy = 2aS ()
sl 3)lge plaS Jold guiy Seald  —F)
Ll o L asls (F LWL 5 L) cogee (T Lo _Logl8" wails (Y lopglS woges ()



.}."’n)' ww,lf Q,n}TMQM T fé«nﬁ)&w

A axio T07A (1Y) oS = SULS ol g sl ) ac gorne

Cadly a5 g 1S (5110 sl Ably (om0 Contenr (510E sk sy 0l (pmeli il 51,5 ol S 45l g1
YU (o i - Jearme sV CodS - slal (5500 33 ()

gt Clgpe - wdgi g9 - Jpaza SVh CiS g S8 (V

Jyamae VU CodS - mos gl 8 pani o mhaw axly y0 0L sl QU (V

gl 92y 0 2bj adgs Ul - saniSd pas ald 10 102 Jlgieas (Spdy - ool Jaig Les (F

fadl g0 9,190 eIl @@laie i yids ONE (o 30 (Jiamy ©)a8 (p 5505 g (5 e

Ty = oyl pasS (Y Vg - o5l gl (0

O3 = 0l gl (F )3 - 03l pass (¥

PSSl @5k 5l gy pe S gyl (3 0 Sl 43 &5 uelinS)] g (e )T Je o uSPIT adgi
€3 a8 o0 D ypee oL

o3l (F Vg (¥ gl (¥ £ s90 ()
Poanal 35t 3y b potn 4y L Pl SIS g laplp plaS o

STy - o g (¥ 3l Cugb) - a5 CusS ()
ctSha_ s 5y (F &S AKLS _ o3ulSa CusS (T

I 1y e S0l Sl g Sl 55 lalS plas

pass - &y3 (¥ T -9y ()

s gl = (b e Lagd (F Ay - SO, (Y
fogie0 LT I p adle (93)) Casl Juone juais plaS Sgue

oS (¥ ol (T it (¥ oigr= ()

wles 6 bl W CaaSoyio Voo b Cdlgsy jabas o LS Y (o) U 50 gyll Ao o 5 50 (g3 )gLls” 51
Fo9u 00 Yoo oo Wiz Jolao S 40 5 Ll Gos

do (F Yo (Y Vo (¥ o ()
39 g0 plauil lojul Yaomo (2155 (LS 50 wudls Gldes plas

Sl g oy (¥ 515 5 S ()

Gig sb ol S 5 2Saals (F O3 e s )l (T

Yol o£1)) olS plas Culils  Slgal e 3> j9a

M (F Sy (T slos (¥ ladyle (1

7= 0030 3 41> 0 pSlas (il o 0T g )2 sglme Bl £)l3e b dnlio )3 p0lS 4250l ol sladils
sl g sglone Bolin £ 3150 A wrod i 4230 (] 53 S

ks = S (F yaS - paS (T Yo . gty (¥ aS o e ()
................. o) Abold LTy 3w 095 Wb 09l i i 095 00D 92> 9 0 lug S CSL 3 4> 0
Dad ol )F p S 4 Lot Jeams SllS

PVl - a8 (F FolisS - S (Y F¥sb - i (Y FelisS - i (O
19,10 5oL e Cuanl oL plas 8590 j0 Clls p adge ;o I pdaw jl S p gld5 )

olo, Kol (F S5l (v pass (Y axgs ()

Y

-FY

~F¥

-Fb

-5

-V

-FA

-F4

-8)

-0Y

-0y



.}.’b)' @.m,b‘ Q,n}TMOng -9 fh"mﬁ)&w

% amio 707A (1FF) oS = Sl 25kl 5 cacly) acgane

$3,10 gy (P S I UL a0 ide pluS pulS Csly; g0 -OF

1095000 slodias (£1)5 S b (30,5 Byb p gl wlio sla iy 51 0590 plas’ -0
2load 345 2ul38l (F S 4 «5” slga  uls8l (Y
: ipsliS slo i lojl £k

39 (8 i Jos szl 51518 L) gl y1 )85 50 o b3 SNkl gay (5l oS el iz yb plas jo  -OF
il g ,b ple b awolic

sholas Sals” (¥ oY @aye ()
ehlai Lol clacSsly (F Ji,955T8 (slaszalas] (F
ol 990 plas Hy vl H sy = py =coo= g 51 -0V
] Sagliis Jlod g0 lapSiles 2STas (Y ! Sglaie jlacs g0 sla ) Siles  8las ()
ol g5bns jlos g3 slapSiles 2510 (F ! Gglans jlad 90 gl Sl LSl (¥
ol 330 plas’ Jolee F il lg 4320 Jgu S5 53 -0A
Wog,S > (bl W ,S Lo bl
Wos ¥ oot o fly | laog,S 515 il ,ly
V(o5 Il uil)l) V(log 5 s uily)ls)
Loy ,F L i)y (\c Wag,F Il iyl

sl p1AS ol A HgiS il N Casl 51,55 B b Bolai Jol soSal il 75 abarjo  Oledlb!  -04

sl | (1) | b |a| ab

&> | Y | Wb Ve

Y ()

)Y (Y

$,00 (¥

YYD (F

St slade gaid f )18 b3yl 2,90 Ssh b ;0 (b=F)B g (a=T)A 56 93 b )51 JolojT G jo -5+

f

2 ol 83y Yoo D (Koo = Kooo) =109 070 ;ilp A 43355 £gbass (sLbeSilio dumylio
i=)

Yol plas plp B 5B F jlade & jgew!

Y ()

(Y

Yo (¥

vo(f



Ve axio TO7A (FF) oS = OULS 250! g Casly ) acgome

900 5T ool 00 (5505031 digei ¥ (5T (ohulojl aaly o 5145 1,55 F g slowi B b ol Sals 7,00 S 50
ol plaS (518 paiged (gllas Silay po (pafilee Al Vo il e F g Voo 9 YA© b iy lowd 3 J5 Slupe
Y0 ()

Y (Y

Y O(F

f (F

3 o)l glalhs golil azy0 (chulejl waly 1o 40 dige ¥ L Holai JalS ek F 50 jlewi & auwmnlio 4o
fowl jol> o @ Conl) jl i 4 (5,10 paiged

Yo—\Y ()

fo—1Y (Y

Yo—Yo (F

fo—Yo (F

sl oIS ol jlows Ol jgime gor Al oo ¥ g F LY ol ba)lodd (0afileo ¥ XY (0 o p0 20 S0 50
Yo ()

YE (Y

YY (¥

VA (F

T o0 ply iy ol (gl (60131 4 )3 (i s 99 s bl gy oY @uy0 Tl S 3 1 4155 Slasi )51

§d \

Sz (Y

L A (Y

b (F

i o T a3 Wlod a1 555 B B g A o 90 15y 5 Clyiy Iyl b b3l S o
o F o @ ypognl 33 adl ¥ 3 F nsi s ajloss J515 olasyo pafibin p51 .ol 0t Jools 1o 3 F
TR PRTC 0 o

2 ()

18 (Y

Yo(r

O (F

ol ST sl @ ygoas )l 590 Sl jleoliinl b (ulejl ol 08) (T i (omati S SulejT Sy 40
e 4 sll 530 Olu e (Sl 3 F ool 51 ol ool plowil o Sl o o) 1 3 51555 s b ol
€09 g0y 8 ,Shas Cuho Ol pandl 1 b 030 il FA o0 S lojl guammaai vy 3ai g V)Y 90

£\

9 (Y

\Y (¥

Yo (¥

-7\

Al

Al

-F¥

-7b

-7y



.}.’b)' @.m,b‘ Q,n}TMOng -9 fh"mﬁ)&w

1) amieo 707A (1FF) oS = Sl 25kl 5 cacly) acgane

33 3 25 Jgasd 3 ool b (lgi o0 1y T @ bgspo sualine il 4d) (o 5 (Phulejl slautsly 51 (S S
rB+tT-G .

= sl o Sy oS h> lagi Jooyd 3l 0,5

(r=1)(t-Y)

o (F Fad (¥ 35 ! (Y oS5 (0

bl 42 .ol odal Cuwdds A B5bai Mol 7 b dscumn B3lai Jol ST oh 73  caad (A0 gas

S a3 o0

ol gty ol MalS 2yl leadly (F o oad axuls’ talesl 28 5l gamnSaly 1 55 (A

sl 0391 ha ganS ol (F ol 42315 (6503l (gl (7

Scansl azily b5 Sgls 51U 3 p1aS wadd g0 Li 1 YT o 50351 hatejT 3 Sgls S 4F o5 Ak 4

ab| @ | b|(V)|| ¢|ac|bejabe

Cq

AB (¥

AC (v

ABC (f

ol 0uls )] Solai JolS e el O jaow a5 (b ) a8l 10 by ACwglio ) p Gl o Olalllas
sl A1 100315 (5 5laT 415285 (511 3398 (5 yiirmmtlio ol 3B (ot 31 (6l Sk Sl 8 S
peiSise 0326 Pl 1SS L (Solai ol slacs S5 &jgens |, 25k ()

oS oo sy b LG L Bolai LS slaS el &jgon ) 25k (Y

oS o0 ool | Joane (il lg 4520 5 48,5 o )0 jae | 3 o 5l 00T adogs e 00l (T

e ga plonl ol alogy o Ll b 1) puily g 5 g 428, )15 (0 0ud 057 00l lgieas | 5550 &5 oamlits (¥
gox ol 03 ¥ il (Sg) slare llas oyl # (aSiles dunlis Cupr ouiad ©5F 93 b (¥ e 750 59
¢l o135 1 (SSE) pislejl slias colay yo

fo ()

\VEF (Y

TYY (¥

fAc (F

o] 7 b 4z 31l ARSI 9929 Wyl Jliie T b b A siud iUl ki 2o 39 ciwlojl j0 By

Fogu g0 olaiuwl

Polas Lol slaSsh )b (¥ oY @ sl O

sanlie O It b ol el b (F oS gla stales] (Y
3,10 Sa3 9 BWS £4 Wi

g am (F 0 Lalliy Lol5 o go (Y oadl g9 S (Y Jo g S ()

€3 S ot S0 303] pIAS 31 5 51 Wil g il (5 8

cds il (0 cals (F b (Y SS90

Al

-FA

-7

-~V

-\

Al

vy

-Y¥



.}."’n)' ww,lf Q,n}TMQM T fé«nﬁ)&w

1Y axio TO7A (F-T) o5 = SULS Mol g sl acgomma

€355 solizul b Aty plaS 51 A Lol Jole 7 ghauw 5l cyaSiles dunslia 51y -V
MSE(a) 2

——)" @
r
MSE(a)
—)' 0o
rb
YMSE(a) !
—— )"
rb
YMSE(b)
———)'
ra
: ol s 5 S
foal p 5 ods Wi JiSTas Al 3y LS J0u 009 031l (5,10 pdiged ;o odlaiuwl 3)90 jou pgas 0 VP
foocoo (F Ycooo (Y \cooo (Y dooo ()
€381 g0 Camiddy Jloj 4z 1015 95 (5,10,L1 olei oyl ) VY
Soigle et (S, (F Slap (S, (7 Cdns (§ e (T i & e ()
fowwl juaz 5l paed o bl (Jiailea yamm 51y (o0 wien ) (oo oz ) (S0 20T ulod e —YA
Yo (f Fo(r do (¥ fo
Tl oo oK 2SI Culad (3903] culns e 390 plas ~¥A
Odg anjep (¥ o pole; OO
ol ol g iy adgl Cube, (F O3el @l 55 Sl pae (¥
Fogu g0 0dliiuwl gy adub plus adgi (5l p oul Ol jdu jI 10U jo  ~A-
sl A (F ol 3! 3 (Y odd s i (Y PR Gb',f)..\.g @
(990 o0 L gmnmo ol Slge ¢ 3>y ADb oul o> () Al plad JFl0olgils plus 0 ~AY
ohr (F olslal> (7 clals (Y Sl ()
0 o gl s 1) slol 50 500 auy (303l pIAS w8 )30 I LS (09 camliel &y 50 AT
=55 osayl O
ey osajl (7
Fbea gail (F

3y o lal ) )0 g pejl Sl @ a5 Lails 0 (F
Pl g 33y Cargl s (slyae b Ll £lad g Sl gami gl alaly —AY

lge Gl 0 Cugh) lpma das 5 Ll cush, AL ()

b gn 0 Cugle) sl des 5 LT Cugh) LAl L (Y

b gn alS )0 Cugle) (slgiona ol Cagh) 5 )Ll gled A1 L (Y

b g Gl Jhs Ojneds (3 Sugh, (slioe s e Cugh) g LSl sles 1L (F
i Glae 530 (1T Jolpe (b 31 500 Dl plas -AF

ol pi g (F Sl (7 (Y & e ()



.}.’b)' @.m,b‘ Q,n}TMOng -9 fh"mﬁ)&w

I amio 707A (IF+F) a5 = LS 20! § Cael) 5 4e gorne
Eamsl Cons 30U 3590 IS 4 K b Wlgs b bLI1 j3 —AD
8l o 31 st 5eST 3 (Y S8 g BLE et O i ()
il o Gl pemar 00 5l e )losl Slge zg > (F Deden ity wile Vb (siaml L3 (7
Sled )0 sl Wiz 9 el glod o sl Wi byl o @ Sl jl i Y Jiaile (B e 0590 0 —AF
a8 (g0 51,8 s
Yo _VF(F FoAKY A_N\F (Y \F. Yo (O
£39h poy el (5las )50 Summe a3 U ol jle vo plp iz 5l yiaS b alBU -AY
Y (f Y0 (r Yo(r 16 ()
Tl bl (LS plas 3,90 50 (slas )30 (o3l 30 )3l &5 5> 581 —AA
reon(F Ty g g (7 DS pas (Y L 5 p5 ()
Foaml 510,92 (§ yriom Capnilnz 51390 pIAS 3929 )0 (SN0 308 (Pl mani j0 -A]
(S yieed ALS Slga (F o8, s e (¥ AL Slga (¥ S slayd )
o9 g0 o0laiul (W) g, pIAS 51 Hdy Cugh) (anni jo -4+
asgh JIal> slge (Y o) ()
3,94 4w o (F Jlzus slaolisus (Y
€300 Sl amnsl &1 5yt Corluns 0LS plaf Jds  -4)
azd s (F 545 (v pass (Y L (1
€055 i lawl (39 lgi 0 1) ol oo jds Cughy  -AY
&, (F 3950 (¥ s Soksl (v o> ()
o9 o0 gmana iy (o lwlid (oo Sy g05l £33 950 plas -AY
1591 (F ST ilay 5 (¥ 32999550 (¥ s 0
03,5 6 NS5 (557 SV ab Se gl oleien 1) obS plas Hdy  -AF
Lsl, (F 9,5 (F 2 jazi (Y Lges ()
sl )19595 32 (5 yiinns Cagotl 51 0033 glas )50 (g5l 50 Al plas A0
b ol Jeb jo (F 205 5 s (v Cbls e (Y el ol ()
ffli o lS sisle S
o9 g0 dalyi Oloymy Jelge wiz 55915 Jgge 18 5ol By o -AF
\ Y (v Y Yo
foawl 390 plas saiis ol (Emerson enhancement effect) yguw ol idw 339 51 -4V

WN-:’JIS 4o ATP ..L_J,J (\

Slas > (6,9 gy jaand (Y
Y o) 5ye pls g0 cudlad yog ple (F

Sedlys)lS (gl 50 5T (sl 5 ol J5SUse a3 (F



M,' ww,lf Q,n}TMGQU T fwﬁm

VF amio 707A (1FF) oS = Sl 25kl 5 cacly) acgane

Foww! Caw y0 Jaawgad jo ,,5-:._._4'7.,7,:3‘15 3,0 090 plas QA

bt 855l o o (2l 5 G5 5l it ae o sl a3 155 gt ge o 0 952ge (55 ke (52 ()

Pl Sy ik glasl plad (o Sl (I ingid Gl (Sye il (laygi pled 10 392se 5551 lade 92 (Y
)ls (Pl (FanS gt

35 Byayd Jy o 508 55 (655 5| it a3 olowsy o 45 ygigd Jga S 53 S92 9m (5 e 4 L (F
WS (goi dg 0uiS gl Joh 31, (550

2SS G5 5 e 99 ol o i gl a8 g 0l 498 038 e o )3 392 se (55 ke g (F

TS 0 Ge 330 pIAS o g 15 Joldgo oyl jluwgdd 10 Jge eigd @i by 30 -4
! ongnd pleantind glaanld ST Loy 157 il sls ()
ol gt plaaniignd gloanld ST Lag X5 JoSlsa bl (Y
sl g ploandiynd glaanl 3 S5l L IS JsSUge SIS i (7
ol riagd leaniigsd slaaul 3 56T L3g)lS JoSse 6588 (ygamannST (F
2 Joke (S L Gad (s (Wg) ol 5b) dijg)y Bilxe ek g1y 50 el g @ead (L2 50 Ve
63 05 50 300 (3)130) 390 pIAT bawgd' 3 panliy (32 Zen 1

Sl og (F A5 ossl ()
Yl g SIS cglngyall (F Ve el (¥

gl g0 4Ll (SIS oF Gos) (ohaw O 908 (£1)5 GLS 51 (& 2 50 B Fhg plas olulp )0
oo B! g Cate Saudlgs (Y O3 Biges g ladss ()
Ol il 4y 5L g G390 )l0p e (F Ol )0l a4y 5Lo g (09 (gladST (Y

Al g0 Uy90598 (o (S 42 il Gl i s S Sy sabapsle) 3y SlgS pad Byl - )oY
O3 g ] S 9 ol S @ el S el i (0
el Sy @ Gl G 5 ST @ ) Sl s (Y
Sy 4 e S o] Caad g (yaaaST @y il o (Y
ST s Bl S 3 S g s ST S (F
fadl o0 3590 pIAS £ 5090 (n] JAIS il 0 1 Jhel (o S o Jjilg Sl 50 (SEg) sl po 1Y
(s p135) (ot (gl g (5090 Joad Ll ()
()3 pl53) (i gl umgm (09 Fodd aST (Y
s 33 50 55955 9l oy g8 (7
(2l )35 5e) (ol (a5 g8y (F
ogudg0 oleS )3 @y 315k 31 Ol 293 Ariemnnd S5 5l O Ly St s o FS acly o Consl (LY 3100 j90 plas” —VF
il b S Ol sl awal B 5429 pac ()
Sl Mens S5 (09 505U g als; p 09l gl Jsl () llS g0 SaiiSagazma (Y
il Dl Sy 5391 Jisiie 4 425 b ol By (gl (5 heail a0l A (Y
e bl 5l (6l )3 (6 punall A e Ay JLES (5ee (09 o5 (F



18 axieo 707A (1FF) oS = Sl 25kl 5 cacly) acgane

Flaml 390 pluaS 0uidd (LA (Sl p a3 ld (l5ue 09 b g LS LS 03l (yl3a0 (309 YU 3yl OME o
(SINK) (350 Cudgama 5 (5 5mmgnd dlge ogllac a0 ()

(SINK) )30 Cudgamms g (ALE Algy 10 588 wsllasl s (¥

(SOUrCe) s Cudgamma 3 (S yimwsnd dlga gllacl aujei (7

(SOUrCe) anie cudgumms 3 KaSs (55, S 4 (gjlulala (F

Yoo &g 8 Sy Colue (ufilaa jebay 510,10 3929 JUSa ;0 &g (aalae )0 pulS a8 )50 S o
Yol jud> a5 )30 ol LA (alb a0 0 20 Sl

2o ye 0Y0 ()

&yora Y0 (Y

& FaSlaY/0 (F

&y p gayaya V0 (F

e Yo lawgin jsbarojg) Voo albyoyes Job y3 Il (o215) ol Sy ;3 (CGR) olF ul; o s 51
20 OF a as e ol Al 0 Sdes Wl w0 Bo Jolws Jpame Cullop (a3l g 0Bb 9, 00 2y
o9 g0 )Sn

VA ()

Y(r

Vo (Y

Yo (F

Jola i 51 Sy 93 ol el suds ST 03U el 5 9 00 5 JalS jabas pay Iy pulS Wiy S 5
falins 4sfs (2 @ ol ) s Jay (5 ymgid Slad g

source - sink (Y sink _ source ()

sink - sink (f source - source (¥

Moo g 398 g0 0310 Gl ALl plaS b (ALS dgy A p Jwgid (Cas ) pljae o5y ol S po
ol jada fad gleiil g ozl yo a5l o

Sgd oo b Juad slazl (0 g o5 Jab slanl - I mlaw a3l = LAI

Ded oo o5 Jad slal jo g 0L Lad gl - olS ol s, =CGR (¥

Dgdsn oy Jad (Slonil )3 5 05 Joad gyl i 0y ey =RGR (¥

Sad a0 b slezil 1o g ob; Jad glazd = Lalls Julows g i cae s =NAR (F

bad slectil At 0l Juad slal 53 (598 Medwl) (Agels b 5]y QLS LS g 5o
Tl g8 (A1 S (AL by b duulie 10 a2B1)81 S 0 b (ALS gy 50w b () g Sl g

St - S (F FoS - S (¥ P - Pt (Y Pt = Pty ()

Aoly s yimegid olei p il 4z 3 Sy Culis p 5wl 4z (SLA) S p (pgaie plaw b yiSasS
9,0 S p mhaw

b e GR3- wb oo a5 (Y ko Rl Wb e 1O

Al ge AalS - Wb e Lals (F il go halS -l e tliEl (7

-1+0

-\o7

—‘.v

-\+A

—‘.‘

-1\

-



M,' ww,lf Q,n}TMGQU T fwﬁm

VP amiuo 707A (1FF) oS = Sl 25kl 5 cacly) acgane

fowl 4iglfa walln S pdaw (a3l 5 (5 98 Al v 32 G daily 1Y
il e Cgllae I gl (a3Ll a3l 55 )5 )9 N pS i a ()
el iy wgllas S e adld il S8 oS (6 )9 Sl (wp5 jaa e (Y
ol i G g wsllas S e a3l all 555 68 SRl oy iz a (7
gl gn QLS Sl g osllas I e a3l all S5 s5 ) Il u p i (F
il g0 9390 IS puaSogy] 51 j5liie (LS Jho adgi anlyd j3 -N1Y
058 oo JK5 (g0 ally aliie adglys iz 1 5o & Gl (et Jeadgs ()
35 o JSS (g 50k Wiy ailiin adglss iz 0] 50 4 el i Jendy (¥
8 g S5 (sl e S5gles i ) 3 45 ol i Sl (T
58 0 S ol Ay e Aless e 51 1345 Gl g el Lo (F
Fam] Canw 3 3390 IS 1535 yo dilgiunl g oz Nigl JS10 & Al ) bawgi i LA e sy 3939 (U 30 -IF
el Bl ol S j0 g Ld 3L SIS e (555 e wlgzil o lae g ()
sl e s B g (Jlad JUah) Lo 5L bags gz gl g (535 pe wlaml 5 Lagse pacn (Y
il Sl o S 50 9 (Jlad JE) Lo 3L ey s> Wl 5 555 pe ailanal 10 b ye aaz (F
DS st e S5 AT g by des Jlliaien e sl el ) GlaLS aas 4ty g (F
Faiundd (5 jnrnid o5 329 AT G110 (Cy LS b duaglio 13 Cp LS -118
45 30 COy ol oyl ot Jale {Cg lalS 1o (5,95 (iS5 3929 ()
el ga ol Gl alaii 2uliil g COy cuts 2alS Lorge ddae COy clile  zals (Y
wrge g o gz Al Culy ) g ead ady S pelSeind o Gy (LS Ldgie (la Jglu yo (T
dgd oo COyp Cots fals
205 T 5 95y sl lpon 5 4088 p9mm (g INE saJyls 55 (2915 JSons {Cip WS 5 (F
ol G plals

: Kuiif

Conroz S0 50 ALY 97 A i Faaa g A AA glacuie) ()l g 0 JyRS ) e A (I e ST 1P
39 g0 yuia Cubo (Sl Fy
b (\
80 (Y
oY (v
# (f
gy j9 e (Jlgld 5> cxge ((Bolal Ghpmel b Comex U j0 8 g A o IT L Jlglyd plas 0 )Y
o9 o0
P=c,6 ()
P>o,8 (¥
P=o,v0 (¥
P=oA (f



W amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

€013 3oy 5398 S i g, e 50 sl ds! plas

Ol 5 (F Omalight” (¥ Oeden (¥ S5 (A

i SOl Sl G G) paiges)t dus Fogale (LS ady) Sy pet yo gl sbe ST
Slasis plas b slapgjgeg ¥ 9l ol (nl 00,5 ailo s (ol (S0 piwsli Gt S5 0ligh S il
Yol

S s pgjsag S das dw ()

S sl pyiaeg,S U g S iulis mgaes,S g0 (¥

S0 ylia pgjeng )5 S g Su sl pg3909,5 99 (7

obsS K yrnilis pgjgeg,S G g aily Kyl pgjpes,S Cix S (F

ol Slai 900 axslw DNA L..........c.c. axdy 59 3 adgl MRNA JaSge (5,10 padus) i gig) Sl 8 50
IS IO 4:..&, ...................

LI+ [ VOO SRR 4 eta il o JoSa o (yutan ()

et = A s 5 (F i = JaKa o gudn g3l (F

ol oS (i 5y a0 oy St

O«

oS35 €= Gpmal (Y

Oeal €SS0S (Y

3 bl anal sl sl @ il po y g (F

owleil agl 1318 ;0 o (In ViVO) owij Sez90 o 31 10 DNA (ilwaiilen) a0 Lol Gelis
fow! 3530 plas yo (In vitro)

LANTP > (Y el mazl mia ()

Template L 3! o (F youlp b ST o (Y

1A

-"4

—‘Y.

-

-\YY

Gl y 31 i it Sliand Sloni g (5 ] 50 yhand Wigw Sluai ¢ &' —GATC -V ulile awglS 9l i U j0 -IYY

fowl i o &

oY (Y ¥ ()
Y-Y (F F-Y (7
3,00 5158 xS 50 (ST gl andad () yi per 03 o g 5lwiiilan a3 LG 90 G 53
§acie a2y T slel o (Y saum ) ¥ skl s (O
gacms Ay 0 (glesil y (F Sac 4oy O gledl o (Y
Tl jui> jau0 30 (03)909,% 39 (ol Wyl Jleiolpgigeg, F oluai b ubgl sio 99290 S 50
f
-
A
\
— (Y
A
Y
A
Y
A

-\Y¥f

-7



VA amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

Loy e 58 31 So LaaBb 5% ;0 o1 .ol sud sudlie ZU )0 aigid E95 99 50 W ST o -1YF
390 Ayl a8 £9) Wi ol (S piS T
Yo
YV
¥ (r
7 (f

A b

Ay e ol lp Cull s el jeme a3 0yl . gl U LS Gl Jake O haid 51 VYV
a B

o9 o0
Y ()
Y laas (Y
F Laas (¥
FLY(F
9 Alfaw DS 59 00 LUly 51 SO Cuwl ouel w59 sladaiiaw (test Cross) wl ) cuwd SW S i -\YA
Woa je i Wlg 40 el oul 0318 oLdd + b LILE sl T 5 (anbbee) sog walie s jaan ;oo Wiy
Foamwl plS Jawsg 50 Hiis diwaws 35 9 (TrANS) il 5 b Cons! (CIS) (s & yguods G5 (5285 5158 Cumidg

Slas b s ()
WF a b e b il (Y
YaF o+ o+ C s (¥
s *+ b ¢ Clanl
OA  a + +
Yo *+ b +
YA a + ¢

a b +

PO
Yooo

55 105150928 Ap 5 Ap Ay 5len JT b (35 o1 o0 X o p33909,5 (595 3 &5y e p3 1T
S0 5 Lilichn i 30 iz U 58 S Ly (W Ay 55 AjAy wuigi3 b sole
Y Q)
£ (1
b (¥
5 (F



W amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

ABD ahd

x_
abd abd
>y BD s> alold io)Y U i p (Interference) J31u (5,8 b .aidl oo isban jal Sisl 5 Jols>

T 3o, ¥ g Conl o5 508000 Yo b plp B g A (35 ol8e 99 (o (Aui> alold Gy AT

fawl jadiz (8 590 il
Y ()
(Y
\7 (Y
Yo (F
g Ot jaed L & Cawly 3l i yia ol 31w 4> AaBbCedd xaaBbeeDd o5, g0 SW 31 -\
faiiws ) s plad 3 g% 59,50

\
(\

\
A
\

(x

A

\
\9I
\

Vs

TIRY
ol Cowys 9390 plas H (5 b b o s pij (Jlgl 8 & aagi b 1YY

" A

gy (Sl

HH -
Hh /Y im0/ FF Ll coglia JT gl O
4 o ity 53,n Jols Jlo 45 Cepmes (¥

hh 0/‘

S o e iy 50 slas g LB glapy Sl (Y
S g et Somax al aw Js slacasy) Sl (F
3 P Cumen (0 (PRew sBGT 93] 5 dluai g e jeen £lail lowi WSL F ) SO ST slass (81 -\YY

?&u|).ﬁe%¢gw|)

Yo=Y ()

F-F (Y

Yo —¥ (Y

Yo—A (f

99 Sty wiledly JuSii 1) Cumas wuoyd Yo g Yo o Fo iyl g AR AA slacuis) Cumes S j0 -ITF

sl Jake oz 4 ol 3l 4 Caamezr ol o0 g A YT

o/ X&—0o,¥0 ()

of¥o=o,Yo (Y

o/fo—o, Fo (¥

o80—o0;80 (F



Yo amio 707A (1FF) oS = Sl 25kl 5 cacly) acgane

1A GO jeen Sl bl o Vo Sl S Cares 5 50 0959 8 Celike PTG Slglyd 51 -1YD
Yol jada ply o & cwl) ey lag s g o

O/A\—'O/ﬁ (\
@s-0 = 0‘,1 (Y
o A—o/A) (¥
o n\—o‘,-A\ (f
‘sis!
Yol yadn 2108 o an ) jl £90 ploS Cuadl g Wi\ I s eiuawes! jo -\TF
Slga 4525 & pazd (¥ $oleo g o 8,20 ()
Nl 8 (F bz 8y (V
- G.P.P
12,10 sy 4z byl yo 9 wdbgo Jolye plaS (e (559l lapsamamgST 1YY
G.P.P
= 330951 g3 2ozl Jolpe ()
G.P.P ;
2 Sy5alsST g 4ty Jorlpo (¥
G.P.P
= o Sa3alsST i ol oy (F
G.P.P

<V S5elS Jlg s i Jolie (F
S Julpd 4z O pae wusi s Stenohydric s Euryhaline glaaisS -\YA

) [P By 5k asald - SIS e dgame (5L azals ()

Dl s gy (5500 0 atals - (598 i Sgaa (5,00 p aals (¥

Wl G Sgazme (5,L3, 42ald - T i pug (5,08 aals (7

Pl i sgazme ()10 5 aald - (58 i gy (50 azals (F

i oo yels Jludl Cuxes 9 oS )5 (Ol Pl A8 Ay s elS Sludl Cumes 0 W b Soie 08 -ITA

Cil e 4igSr iy
’aﬁa-yw_ﬂa-‘;,y?(" u.\m-,&ﬂa-é,f&,-um(\
P95 S - paie - aza - paie (F Fae - (o g - jade Doz (¥

WSl o)V dmsl> 90 WL asll g Y0 9 1F iy B g A ansla 90 oias Lslis sladisd olaai 51 -\F.
¢l Gtan dmelsr 93 5 yiien lodigS
o
Y (Y
q(r
\Y (F



.}.’b)' ww)lf Q,n}TMQLw T fé«nﬁ)&w

Y axio TO0TA (FF) oS @ OULS 20l g sl y ) acgoxo
LJOWE JCRIW FPUUPDR RC SSRSPIICEL PYEPE A FRUNOF, [ 31 IRC SPRIC [P L 1\
L (Y oble (A
Slojl> oLl » sla g5 (F e (¥
Tl 51 595 » 5 YL Ay S 591951 plodly 31 jlails alas —\FY
595 snle (F allgd (Y Sy (Y £ ()
Fams! 428 )5 )58 yhammad! 31 Caownad plaS 50 o3l LY plic! iy —VFY
g1 (F Shgza (¥ Sogsy (¥ iogil el (1
€390 00 gme oF | waianly Jolge 32 Jole plas’ —1FF
St ye> b (F Oyl ez (7 ) (7 Sugh, ()
Tail oo (FlaS J 4 yaodt 9 53lad 0 (s3led AN 50 (9 RIS i i - 1FD
e ools ¢ Sane oole o JeSUss y5anST ()
&1 osle o gows osle o JeSge )5S (Y
e s3le .uJi oale .GJ,Q,. ST (Y
6]‘ odls 1 gawe sols .dﬂ aola (F
il oo Sapig e Al £ 4 (gl WS (o0 R S0 g (Pleds® (o 59 UK ) 45 (So o8 la ke VPP
4yl 5, 5en (F bl 55 (¥ (sheaxd (S5 (¥ & s ()
€390 50 obasli 43 prnmnngT Sy 38 T (o2Bl5 Ay (3o b Conredr K (s § a5 s IS Bl Jale VPV
S8lsST Vs (F b o8 b (Y el o b (Y (sl Caglis ()
sl (590951 Jool plas b Bl )l 53 0 jlal slalaazma g a9 £l 10 il 5 (& p @390 Joo Wy pas -1FA
i (F aJl (v oS 5 (Y o O
s o )8 3590 plAS 4 alo (S ptucnsST )0 ol Sl 3 Jolai kads L bLI,! 0 -1FQ
ol 376 g i 4l pa ply j0 Caglie 5 Foliwsligjlugiogs ()
i Gl ) adsl sk sloul ke i1y (o o s gla,93 oy (F
il W) AU g Waveionin bl v Blis ) el ol wcSisssailes allis (¥
9 s Sl i 4y eie ) Gl U s S g3 5 Wlgn S Sloj 0005 oy (F
3 pF o0 J5 350 pIAS LS o 50 Sl Jos A 3 100
SxaosSdl (F sz yeS (T st g pels (F Ss O
o9u g0 ouaeli 4z ptanb (SBptumansgS] )0 (A jobar b g ouij Dlgage 1o )l g Ol bl -18)
Saaglia (F S bwgtags (¥ 55 Gullai ()
gl g0 00asli 42 1> Mans! v 95 0 B BIKS 30 a5 SOLS | Sliuwdss @blic 50 -1AY
lacodglla (F lacadgales (¥ laludge;ls (¥ lacadgzd ()
3> 5l a8 g ol G561 i iy (S 5alaTT Slap b A1 (8 sk 30 K29 Lo 005 D392 90 Cameal —1BY
fosS (o0 oglor (aily
olega - dlaws (F S50 = oolesss (F &3l = olaws (Y slawi - 53,51 (A



o of Wl Qgﬂ}TMQLﬁ o) g S g0

YY amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

failion 591951 £ IS Uau> 3 piammigST S5 33 0l G920 (sLbdigs SiSTy g (lglyd a5 ouiyp —1OF
o (F ol (¥ &0 (Y s ()

ISl igid g0 sl baumo 1 adad b g WS g 532 laao Jalge 15l (o) U &5 (ol bile b Olpasii 100
faigud o0 ouaol 4>

ol (F S (Y 58%,90951 (¥ oS ST ()

4 OY&:&/,)L;/.

ol jady Z =YX =YY bl b ¥ ool uilylss s ¥ L plp YV (ilsly s F Ul X il g 51 107
'Y
V8 (Y
Y4 (v
FY (F
99 g0 o0litul (g ysliie 42 g1 (LSE) Uas Sila yo (0 3505 by, -18Y
gt Sy Jae el (Y Filp 285 ogej) ()
sy e sle gzl b 5yl (F g5y slallas 3505 (7
FABl o ey (215 HA 90 45 (b pldy Ally jao ST )90 WllgT o0 @iyl W 4 A Al -10A
FA ()
YY (Y
45 (r
VYo (F
ol &byl gl slame (i yige 9 80 plal (310 Sabew @ whis oLS solusi g pglis olS goluwi aF glac ) 0 104
foal 4530 50 oS oo guas
i Sl (F b Silea (Y alee (¥ Les (A
sl plas gl Z palaiy Sae il jlae Sl g jho (el b Jlop (Bolai juiie SU Z S (28 -V
—\,Y¥8 ()
sho (¥
o/#Yoo(Y
\YA (F
WAl 30 SO Blas diues (pl 30 a1 Jleis ] Canl ool JuSlS 230 Y g pu 8 w3l 0,80 F ades SO V)

ol juis>



.\&)' @nm)tf Qp}TMQU -9 meﬁ)&w

YY axio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

rool il (0 ige AL logi Y000 g Yoo (YRe YYD .YFo (YFo YYD N80 a0 A Selu ojeiws 1 -1PY
ol logi Wiz oy 031l g ol ol Wodls ol %o (510
\Ydoe - ab ()
YFY /D - ala (Y
Fod - glu> Sl (¥
Yol N0 - cwiin 5l (F

aS oud atin o .l 00 &l )l Ciliceo andy ¥ 3 ol 15 8590 b godild @ lore Vo ol glazine —VFY
Yo sloaidl gaxiild g awo;d Fo U 5d saxiild S o |y bilono wuoyo Fo Wilgh 0 0b ) (semiils
Je> 9l ¥ d oy )95 dmiio 3l oud Wil slomo s E andly Jlaia! . aiS o | laro a o
ol woy0 Wi gl
1
Y (Y
\Y0 (T
Yoo (F

TOo 3l Wdiams ol 3171 ST sl o8 Vo slame Gill by Jloyi @398 510 Jlods (sl sladiuny 59 1P
Tl jais badiay oo (aSileo Bl 4315 (39 05

(Z°/°° =‘/;f L) Zo/o\'a =\/‘; ) Z =V/°A)

ayo)
Yre, f (\
YYEY (Y
YYY,E (Y

Y$3,5 (F
Sl % WS o 1y alise o B gamils aSiyl Jlezs! % WS Jo 1) gliilus A gamiils asiyl Jlezs! -1$8
Sl jiz Sgid Jo alius aSia! Jlazo! il 4SS Alius Jo 4 gasnai B 9 A 51
oNF ()
oYY (Y
o T (¥
o,¥7 (f
fowsl jain Z 3 Y Sod i pb L Z =Y -YX galboN L plpY o X Sod i pus )1 - 177
o/F ()
o/ (¥
—5/8 (¥
—o, ¥ (F



YF amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

Soro Bl 5 i aSilon b Jlays (Bl puiio oSy quslidlgh olSiansl 13 ol &Yl US| 45 05 558 1PV
LT aSul cyp03T 6t ol 0391 yin il PY cpaSilan )1 Sl 1P 0 cad 31yl £05 51 ABl y2o il B
Sl p1US yg03T 0 el Hlade bl o yiaS o il OY 3l ddlaie oy olyb AVl gL )l bawgie
=Y ()
—F (Y
Y(r
¥ (F
by O =10, ¥ jlamn Byl g =100 ufilne Ly Jlooyi 20585 SIS 42 530 S (555533 SUbicmmms (339 —1FA
FAlll 4l 0,5 VYo I (39 45550 ol o 5 auo )0 Wiz 99 00 Uil il 0
p(Z <)A8) =0 AVd
P(Z <\ 7¥) =020
Y0 ()
b (Y
Yo (¥
YA (F
Sl oo Cawsas alul) plas il 09, 99 5 o (il ylg il dy =y =y 9 dy =y —pyy ST 194
[Ny(o) +d]) = Ny(oy +dD)I/(N, - Ny) @
[N\(a) —df) = Ny(a} —d})I/(N, = Ny) «x
[N,(of +d})+ N, (ot +d))J/(N, +N,)
[Ny(o] —d)) + Ny(oy —dD)I/(N, +N,) ¢f

sl 0392 305 7y 4 gl &5 mlodgas o)l adiye P o 1y ol ol S5 g Joleie (ge3l 1y -1V

L O] FIY] Y| U g9y 08

FIVF[W [A[W]|A ool

Y (0
X(r,op00) = VAT 9 Xfa.o, RN x(o =¥ 5y Z e ) O S i 3 Ly

‘--" S )0 5y dma plas

e Jolaza Wl (A

il Jolaia 1) ol mailys ol 780 ladl L (Y

oy J3lsze 1y & aadles g ls g il Jolaza: S 8

oely Jolaie |y ol meils g0 limals! %98 b Jadd (F
(ol jods jlro slas SS=Y10 g n = Y5 L glaigei jo -V

5,¥Yd (\

0,0 (Y

0 (7

Yo (F



YO axio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

TS (o0 (Sl 42 (g ) ) B3 ol g pil ) 90 Jihaaso paiio yrolio 5T (ygamn )55 dliane S5 53 -IVY
Dgd oo ).,Iﬁ 3o (Y WDy o LR Q\
Seden iyl (F eyl (¥
SS Sl ¥ Lyl T Ly dilos GBMS! 5 39 03Lisual SS (12 diles 1 X (glods ol 1 o BT & (glaigas y5 —IVYF
£3,10 BN i adlg SS L oudh awlxe
% (\
UFY (Y
o (Y
VAo (F
Sl iz b e kil g0 15 )0k X (FOUa puiin Jlaio! ay 08 Jpir ~IVF
LI

x; | Y| F|# 1o
v

Pi Yb | Yb | — (v

yo
q
i (\-'
B¢
AR
Oe

Olei oo b sl oual sty pj Joao laodls g cuiand JFy i )0 T 5 auis 539910 5 o S 31 -1VD

()g’:o,“) il g0 990 S 5T JuIo 3 Cab piscaius ol 8l 1y (B 52) bl Copdlé (3,00
o iz SaSl G5 51 0aS oud dculone Sl IS - 4l ()

feefad) | et Sn) ol Jair oSl (G155l 0 sl gl (515 -l (¥
@ | e ol Sy 355l 15 1205 o agualne ol 5 - i (7
o o8 ol Jgaz pgSl G152t 0ad drilons oSl 5B - o5 (F
ki Yo
bl #le!
................ GBbiogs i 30 9 3,10 18 A mlaw ;0 5 Lulogs Jole s s 0 —\VF
g oo Al D95 jaen s e
edgnald - (dgnald (F by g = (Sedgiald ()
Eals - (dgyeel (F 29 0 - (b 50! (¥
Sl jais> C oV c09es spdcnd y il BC=Yo ¢ AC=Yo (AB =Yoo U s0a bbay pud 5 Slas S -\VY
-5 (\
O (Y
Yo (¥
Yo (F



.}.’b)' ww)lf Q,n}TMQLw T fé«nﬁ)&w

Y5 amiuo 707A (1FF) oS = Sl 25kl 5 cacly) acgane

Yol S yo Al ¥ Ol g5 8,3L,0 3590 plos

S (oo by 38 a5 lagnY ogls ()

il glo el g e (S o Gl (Y

Dol god Mol (5 puii Y ool 0 le b 820 L (Y

S gn las a3l alisee slaciys, opus S dla s 22 L (F

390 daly Jund plaS 50 (Kol ayly SO 53 0 et () it

Syn3 (f Syn2 (r Synl (v Syn0 (A
fog anleds 3dge ladiliac e plas 5o

S S (1 S s 0

bl yeds W5 5955 (F oS sas s (Y

Fog 0 ol Jud plaS )0 iz a4 Sl Jl i i i 3 548 5 jalonie SSA S Toe

F, - F F. - F O

E-K ¢ ol LR o

o9 o0 (oo90s Sy Silyg plp pogad  pdicdlyy Wl plus yo
Al o codle b ls ()

il e Sl s (Y

Al ply 2l L Cadle b g (F

A3l yhe bz g Gy Bl 5l b g (F

fadly oo 390 S (gl o (s 3F ey 50 s Slowl yaad I dudy 5

g jeam Sals (Y S ! SO

g jgen sl (F omisrs RIPH(Y

Ful A5 oS Jaio ) 4 1 ol g (i i Jale 0adlys g0 45 LY w53 bt yoad o) a0
Ry (f Rerp (v R¢Ry¢ (v ey (A

SO say ]y A e Hed s e 50 g prled ) Sl p aillTas g Ll olgRs digy Yoo JFy cumes S )
fall wilg o0 gOl3 B9, pIAS 32 ol (plipledgad Culs i3

2SS e sglod A F ()

Al Y 5 oSl 238 (Y

3 8bas plRang; ogesl i alls (Y A (F

3 Shos plfindg; (ygajl wslo e i ¥ (F

flww! plaS o @ Cusly jl il Ju 9> 9 20 p Axig 0Ll B

Ontigp SRl kel AalS - et 15 ()

OeSiny el - jekeal SRalS - gl als (Y

O350 il jebeal (Rl pd L8l (Y

O50y98 (halEl - jalal (Rl 58 pals (F

Taiel g0 a2z 1y ol 1wl azdl S0 (Lidled )5 o131 o8, S0 (slood 35 b (ol 153 olS S j0 LAl (Y S
S SujeeeS (F oS Sl (r oS Wl (¥ Sk (O

-\VA

-\va

—‘A'

-\A)

-\AY

-\AY

-\A¥

L

-\A?

-\AY



.}."’.u)' ww)lf Q,n}TMQU T fé«nﬁ)&w

YV amio 707A (1FF) oS = Sl 25kl 5 cacly) acgane

T g0 o0lakul (g plaS 5l iogliae slapys (Slalyd FulEl sl sloy90 G i 53 —VAA
oyl olai Gladles 5 5 Ll sladig Llsel ()
wallan Leiles S o] Coanar S b laaigy dsbas 3G (¥
Hligs &yt oyl (s90digs MW g lawigy  Iolai Ll (Y
wslhs slaally Llap]l (228 50 5 sllas slawsyy ol (F
fowl (slo,90 LIRS b plas bl ()5 50 Wiy 4 U gy —IAR

ks Osail b (5L ol palss ol (Y gl osel b o5 Ol 0l O
2l ose3l g (U ol ples o) (F gl gesl e 5 Olmle 50l (F

sl (lF95 5l ol Juud oIS 30 aasgS o0 (yl7ae Jolas (LS (SW e Juud 33 (sl )90 g ppes 14
Fy (f F (¥ | R K

Tl 009 digha (095 (LS Pilol sl g, 5 8 )04 (U Wiy -19)
Ol et - @l oY Ol L e Sbou! (Ve pd = e Sl = &I Y Ol ()
A et Sl - Cjeilis s o s Y ORI (F W s oloul - Lalls (Y Ol L el e (Y
YJ.&L'"D e gt QM h'&h’l.w pb',l du“:;._{’ j' W a0 pl.&f -4y

et s = iy (19S5 (Y Pt S e - a8 e 20 ()
75§ sl = ity s (F 55 S il - a8 22108 (F
Yol S Wyl Slaas U150 3100390 plas” 1Y
Gloygo Wly Slao Culs g o5 5o Rals (Y &loyg0 ally Llao ot ¢ I XS ()
oMJ',QMM,st(f oM.ﬂ‘,Qhﬂwﬁ,Hﬁy&.ﬁU(r
fogu g0 Jolo Bud plaS  cnSog ] jloslizul U —1AF
St 2S5 (F ogls Rl (T o Rl (T SERCULES
Sloado 3 ySlas Sulojl Wi 5110 9 Sgub oo JET S plas’ jo s 35 e Early Yield Test 3oy 0 -140
!
go- Fs (F 6 - F (v - K (¥ S - KO
P glbos

il pais plaS Sgaes drbgy o dxigy (oo id ST p Al (U035 )0 ek slaasd 3929 197
p2yee (F ool (F e (Y by ()
39 o0 O dilu Funles caz g0 995 plas Ol 5 b yao ~1AY
= 9 Sisrs (F 9y & i (V =t O
oS o bl b 1) bl o olus WS S 50 YU JT ol 9 o5 (5579515 VU oS 105 o1t iile  Jluoguas 3929 ~14A
PVleas S s Jlolse 5 ) slaaY S LS ()
S s (@2l pelie g ) jea> b Ste (Soan (¥
watlas (630358 5 alie Sl g (T
slals 5 b pleasle 1525 5 angi (F



YA axio 707A (1FF) oS = Sl 25kl 5 cacly) acgane

1 SAR b 52 30 Y 51 Ao F 9 F lo byl 1S Sy oyl y0 Ca g Mg Na clilé i ja )51
!y S o

5 ()

Y\ (Y

Vo (Y

VE)Y (F

o C
flawl olS g0 9 oy Hla 5l Cgllas G (IS5 I Olge 4o -I; G plas’
>Yeo (F V0—Ye (¥ Yo—\O (¥ Yo dga> ()

00y g0 © )90 ComeS oIS b (55lul SOGT 30 (il cosiaw Jlas b))
SAR (f ESP (v EC (v CEC (

fakiws Jeglio g)9d & ol log,5 plas

9> o > (Y LS 0 0> ()

£ slaaly W lS s (F £9) sleails L5 (7

035 o 5 et 42 (51 (550 ELSN b ki O)) @ F)Y 51 (S5 pH 1

ke go G yanis o0 (¥ Al oo oS ()

b oo 2olS ST Jols o5e,0us (F b e tol58 (Y

! @YU CEC glyls SIS plas (CEC) bguils Joli Cand yb Conad] asa> 95 b

Cubsl jpeldge (F coldgls (¥ ol IS (Y <ol (A

Fhiga o0 o gatn (oog w3 (o1 lld ()3l S5 @ Sl ladd iy 0590 plas

ESP>\o .pH=Y,¥ .EC= Ad—s (Y ESP=\0 .pH=A¥ .EC =vd—S ()
m m

ESP=\Y .pH=A,y .EC= qu (f ESP>\8 .pH=AY.EC= \"d—s x
m m

139050 IS o) SIS 59) (JIW ©yged auds | JeSme o plaS

Ca™ (f Al™ (v Na*(r Ko

sl pden L plad 50 00 (5)leS0 Cugh) ol me vl A8 S0 o

(SCL) (&5 (o) po! (F L) &5 pgf (¥ CL) (o) pg! (¥ (L) eyt O

3,19 3929 B> 1 S plaS (o ST 50 LS soliiwl 3590

o0y aladi g as)he S8 L (Y St Ll g asjia cad)l ()

S cdl> 5 gl el (F 48530 bl g gL Sl (Y

TS (o0 Gyl 42 S Ak (pguatio 2 I O3 35l pud S5 L

Rgdgr i (¥ e go yzaS (V

g gn i Cugh, SRl L (F A (oo et (T

ol ’Za:uy CJ')Q 0}!" ékul g P C«il.‘l P‘J.‘ »
Sandy Clay Loam (f Silty Clay (v Sandy Clay (¥ LLoamy Sand (\

\;4*u3";u~0>h;13‘nv h,{g‘)¢§uﬁuzl,‘“5*v|in§‘,ts'i;)|‘=>‘¥?‘_9‘,‘géi‘ ;,gJﬁﬁfi

144

_Yoo

—Y.\

=YY

Y.

-Y.¥

-Y+0

-Y.7

=Y«A

_Y.4

—Y‘.



Y4 amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo

sl 392 90 Cly IS GBS 50 oolinw! il Cugly (3l w0 o2 yiident WL Bya 53 —TN

o 9 o (F =y (¥ o (7 = (1
faigd o0 el 3 590 plaS Jawgl 1> G155 (9 s o8 L 3 S L 1)1 ST (o wluyd o -TIY

suspension (f solution (v saltation (v creep ()
el 03y IS ol Sladdin 31 3L Cusighy ypaiine )y ygea> ~TIY

Inceptisols (f Alfisols (¥ Vertisols (¥ Mollisols (
T o0 Al 4z wanl T o] jl St 45 (55000 Slgo jloud 3 )5 Slge 4w -TF

“dgS, (F os ok (7 ose (¥ Jdgn (1
a8 1y Jolss Jilus 03 plas ~Y18

Entisols (f Oxisols (v Spodosols (v Mollisols (\
s gledile bojlew g o Lol

Taul o0 38! 5,0 slacile jl aigf plus 4oy lwo 9 Jlesial iplo (51 O jae o -YIP

u‘b,,i;f(f s s (7 SensF (Y asi ()
i a5l oo 5 ol e i s (KU1 8 Gls plas -TIY
Hlas - Bl 2l (F a1 - s (F gl JEY Bl )l O

Tadl g 3390 1S HRAC pimsas yobaot s b iSile gaisaiads Judo ~YIA
ke s B8 ()
e iSale solel sp)l5 (Y
SSuile Gpas Q) (T
Ceaglte 5o g e 5l 6 Ri Sy (F
faldloo ol (SUalll (lei @15k 5l o ile plas Lol Ojlus -TVA

Cyperus rotundas (Y Amaranthus retroflexus ()

Xanthium strumarium (f Abutilon theophrasti (¢
ol o ys i il S5 sla 5L as gommo 53 Jgud (BB All Olpudd JiSTas> YT

Yo (F VO (Y O (Y YO

(o9 c0d daogl j30 e il Llgd Cansll Ly Sy plas -TT)
Sy ol (F Sl Sedomndles (Y ol (Y iy Sl 25 (0
Tall je ale ool @ 0l juias soladsl P | RSN v

A
4 o
o 9 (¥
aw (Y

T > :
9> gL o5y S jaiae 8 golandl ailinl g > 22U (F



.}.’b)' ww)lf Q,n}TMQLw T fé«nﬁ)&w

Y amieo 707A (1FF) oS = Sl 25kl 5 cacly) acgane

LTOJORSPPIN FCSRPI SORICK [TT VPRI | DSV I DPST WL { PY [ VST POR R K 1 14
Secale cereale (¥ Veronica persica (\
Portulaca oleracea (f Physalis divaricata (¢
3,18 alai (Asteraceae) Sl oolgils 4 5,8 ils plos -YTF

P (sen i (F 2,8l (¥ S gl (¥ 20 ity Seug e ()
fadiand sadls> dinel sladmw! 5u5,10 3L (ASGile plas -YYA

0998l geeS (¥ SwgialS (Y SegdalS (Y selilileal OO
foawl Wgliie Ay L j 0 wale plas’ Swij a5 > -YYP

Alopecurus myosuroides (Y Amaranthus retroflexus ()

Datura stramonium (¥ Abutilon theophrasti (¢

19,10 3959 p> p 99 )2 ile plas o -YYY

Brassica nigra (Y Veronica persica (\
Echinochloa crus-galli (f Cyperus esculentus (¥
3,105 0929 I laliaF 9 UL ) WigF plas 53 ~TTA
Setaria viridis (¢ Phalaris minor (\
Avena ludoviciana (f Echinochloa crus-galli (¢
Tokiand Wi 05025 b 0 3 clbutns] 505,105l S Al plas —YYA
be g9 55 (F S S5 (T el (¥ AYTQ
3,19 P 13 0,095 30 wile J,iS 0 1y il o piden ASGle plas YT
e (F adlgn (¥ JUg (¥ ) (O
094 o0 drogl AT Ale plas (il )iz 50 Gleadll e g5l i 0 gladle o poe gly -TT)
ol a5 (F Ogil wals (¥ plasae o3 (V plasda o ()
fass a8 0 g bgw g p €130 )0 2SI G0 ) 8 glacale Cuul 00 A Gle plas -TYY
v.f-D (f e gye 5 (T ogil (¥ sblileal O
sl il b 51 30 puif ac )30 3 b Gile laS Cudlé Jlaza! -YYY
gy (F 2,96 (¥ sl e S ()
ol dro g BB LT sl J 528 x990 pIaS ( o8lg 00 5 way5 TU & jly 42 )50 SoglT &y 3 —YYF
Jeleg e+ JornS 1 (Y Otregn + JeteeS gagp ()
st Sella ¢ JnSgag o (F kS gl + o lillal (¥
tamsl il 5 slacile J 58 Sy 0599 Jobo 1 090 a8 —TTD
Cals o515 (F ;.:la,,&,l:(\' @,&,&Qb}.‘.}l(\' Laags 5,15 ()



o f @nm)lf Qy}TMQ«gM -9 meﬁ)M

¥ amio 707A (IFF) oS = UL 5ol 3 caly) 4c goxo




o f @nm)lf Qy}TMQ«gM -9 meﬁ)M

VY dnkio T07A (OFF) a5 = UL ilel g Csl) ) acgoo




