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PART A: Vocabulary

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

1- I omitted all the extrancous details while explaining the -—-—--—--- of the matter to him.
1) breach 2) distinction 3) qualm 4) gist

2-  While his brother writes in an unclear and clumsy way, Sam himself is known for his
---------- style of writing.
1) lueid 2) verbose 3) dull 4) feasible

3-  Poultry farms place the eggs into incubators to ---------- the growth of the embryo into
chicken.
I') conquer 2) hasten 3) outline 4) elude

4-  With as many as three witnesses giving evidence against her, the ~----—---- of her claim
that she was innocent was in seriocus doubt.
1) demonstration 2) paradigm 3) veracity 4) empiricism

5-  Idid not like her way of teaching because her lecture had too many digressions; she kept
on wandering to various subjects, most of them not ---——------ to the central idea of her
topic.
1) vulnerable 2) peripheral 3) pertinent 4) loyal

6-  With the advent of electric bulbs and emergency lights, the use of gas lamps became
1) imprecise 2) repetitive 3) idealistic 4) obsolete

7-  The emplovee did not believe the implausible story that Janet ---------- to justify her
absence from work.
1) concocted 2) scrutinized 3) manipulated 4) reassured

8-  The doctor has advised him to ------—--- adhere to the prescribed regimen; otherwise,
there is a danger of relapse of the illness.
1) sequentially 2) strietly 3) ineptly 4) selectively

9-  The - in her speech can put off almost anyone; she urgently needs to tone down
the harsh words she uses,
1) explicitness 2) enigma 3) shortsightedness  4) acerbity

10- He is so wasteful; he has ----—---- all the money that he had borrowed from me, and is
now back again asking for more.
1) allocated 2) neglected 3) depleted 4y accumulated
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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.

Good learners work hard. A few things may come casily to lcarners, bul most
knowledge requires clfort (11) -—-—--—-- to put in the time, They talk with others, read
more, study more and carry around when they don't understand, (12) -—--—-—-- about il
belfore they go to sleep, at the gvm, on the bus, Good learners are persistent, When
they fail. they carry on, (13) ---------- that they will figure it out eventually. (14) ------- ;
they learn from their mistakes. Good learners recognize (15) ---------- always fun. But
that does not change how much they love it.

11- 1) which is good learners willing 2) and good learners are willing

3) that good learners willing are 4y willing are good learners
12- 1) thinking 2) to think 3) they think 43 by thinking
13- 1) are confident 2) who are confident 3) thev are confident 4) confident
14- 1) Although 2) In the meantime  3) A casc in point  4) Whereas
15- 1) lcarning not be 2) that lcarning is not

3) to lcarm not to be 4) learning it is not

PART C: Reading Comprehension
Directions: Read the following three passages and choose the best choice (1), (2), (3), or (4).
Then mark it on your answer sheet.

PASSAGE 1:

The first seeded plants emerged in the late Devonian 370 million yvears ago. Selection
pressurcs shaping sced size stem [rom physical and biological sources including
drought, predation. scedling-sceedling competition, optimal dormancy  depth, and
dispersal. Species growing in shaded environments tend 1o produce larger sceds and
larger seeded specics have higher scedling survivorship in low-light conditions. The
increased metabolic reserves of larger seeds allows the first shoots to grow taller and
leaves to grow broader more quickly in order to compete for what little sunlight is
available. Granivors (those that leed on sceds and grains) can selectively cat cither
smaller or larger seeds. favoring seeds on the opposite side of the spectrum.
Commonly, granivorous predation by rodents. which selectively teed on larger seeds.
leads to higher fitness of smaller seeds (e.g. kangaroo rats in desert systems selectively
forage on the larger seeds in the seed bank. Similarly, sometimes smaller seeds are
selectively preved upon such as with Australian granivorous ants which are only
capable of carrving smaller seeds. The smaller the seed, the further they can disperse,
which can be beneficial for avoiding competition with siblings and the parent as well
as having betler chances of some of the sceds dispersing into suilable habitat.
Dispersal may also lead to greater [itness in [uture gencrations i [urther dispersed
individuals arc more likely o cross pollinate with an unrclated individuals, Icading o
grealer gencetic variation, The type of seed dispersal evolved has been highly correlated
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16-

17-

18-

19-

20-

to seed sive in lloras across the world. In general, sceds smaller than (.1 mg are olien
unassisted (wind dispersed), sceds larger than 100 mg arc often dispersed by
vertebrates or by water, and seeds between 0.1 and 100 mg are dispersed by a large
variety of dispersal modes including dispersal by a great variety of animals.

We understand from the passage that smaller seeds ----—----—— 5

1) are dispersed by a large variety of animals

2) can end up causing greater genetic variation

3) do not normally disperse into suitable habitat

4y usually tend to produce larger seeded species

According to the passage, species growing in shaded environments ------------- ;
1) correlate their seed size to corresponding flora

2) cross pollinate with unrclated individuals

3) have leaves growing broader more quickly

4) may not survive long in low-light conditions

It can be concluded from the passage that seeds smaller than (.1 mg - ;
1) arc scarcely in need ol animals for dispersal

2) evolve their seed dispersal methods over time

3) favor seeds on the opposite side of the spectrum

4) selectively forage on the larger hard-shell seeds

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

1) are capable of carrying only smaller seeds

2) cause seed cross pollination in the same area

3) may feed on both larger and smaller seeds

4) prey upon seeds mostly in wet seed banks

The word *sibling’ in the passage (underlined) best relates to --—--—--—--,
1) sister’ 2) "mother’ 3) “tather’ 4y ‘grandparent’
PASSAGE 2:

A second use of the term “open pollination’ refers to pollination by insects, birds, wind,
or other natural mechanisms. This can be contrasted with cleistogamy. closed
pollination, which is on¢ ol the many types ol scll=pollination. When used in this sensc,
open pollination may contrast with controlled pollination, a procedure used 1o cnsure
that all sceds ol a crop are deseended rom parents with known traits, and are therelore
more likely to have the desired traits. The sceds of open-pollinated plants will produce
new generations ol those plants; however, because breeding is uncontrolled and the
pollen (male parent) source is unknown, open pollination may result in plants that vary
widely in genetic traits. Open pollination may increase biodiversity. Some plants are
primarily self pollenizing and also breed true, so that even under open pollination
conditions the next generation will be (almost) the same.

Even among true breeding organisms, some variation due to genetic recombination
or to mutation can produce a few "off tvpes". Hybrid pollination, a type of controlled
pollination in which the pollen comes from a different strain, can be used to increase
crop suitability, especially through heterosis. The resulting hvbrid strain can sometimes
be inbred and sclected Tor desired traits untl a strain that breeds true by open pollination
is achicved. The result is relerred 1o as a inbred hyvbrid strain. To add some conlusion,
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22-

23-

24-

25-

the term hybrid inbred applics 1o hybrids that are made [rom selected inbred lines that
have certain desired characteristics. The latter type of hybrid is sometimes designated T
hybrid. 1.e. the first hyvbrid (filial) generation whose parents were (different) inbred lines.

It is stated in the passage that *off types’ can result ---—--------—-- )
I} even among true breeding organisms

2) from inbreeding of designated hybrids

3) in genetic ‘selective” recombination

4y mostly in hybrid controlled pollination

The passage mentions that the plants out of open pollination can be extremely different
in their genetic traits because the ----—---—--—-—-,

1) necessary selt-pollination hardly occurs

2) pollen {male parent) source is unknown

3) required biodiversity is ollen ignored

4y sceds have almost all the desired traits

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

1) desired traits are found in [ew siraing  2) I'] hybrids are non-designated

3) heterosis inercases crop suitability 4y inbred lings reproduce very quickly
The text before this passage would most probably have dealt with ------—-----— :

1) *cleistogamy” 2) “inbred lines’

3) “open pollination’ 4) *self-pollination”

The word “filial’ in the passage (underlined) refers specifically to a ~~—--------—-—,

1) daughter only 2) father or mother

3) son or daughter 4) mother only

PASSAGE 3:

A defoliant is any herbicidal chemical spraved or dusted on plants to cause their leaves to fall
off. Defoliants are widely used for the selective removal of weeds in managing croplands and
lawns. Worldwide use of defoliants, along with the development of other herbicides and
pesticides. allowed for the Green Revolution. an increase in agricultural production in mid-20th
century. Defoliants have also been used in warfare as a means to deprive an enemy of food
crops and/or hiding cover, A primary application of defoliants is the selective killing of plants.
Two of the oldest chemical herbicides used as detoliants are 2.4-Dichlorophenoxyacetic acid
(2.4-D) and 2.4,5-Trichlorophenoxvacetic acid (2.4.5-T). 2.4-DD and 2.4.5-T are absorbed by
broad-leafed plants, killing them by causing excessive hormonal prowth. These phenoxy
herbicides were designed to selectively kill weeds and unwanted plants in croplands. They were
first introduced at the beginning of World War 1T and became widespread in use in agriculture
following the end of the War, Defoliants have a practical use in the harvesting of certain crops,
patrticularly cotton, in the United States as well as a number of other cotton-producing countries.
The use of detoliants aids in the effective harvesting of cotton and finer lint guality. The
effectiveness of defoliant use in cotton harvesting depends on the type of defoliant(s) used, the
number of applications, the amount applied. and environmental variables, Commaon harvest-
aiding chemical detoliants include tribufos, dimethipin, and thidiazuron. The use of agricultural
defoliants led to increased risks of water contamination and dangers to freshwater and marine
life, High doses of tribufos were labeled as a possible carcinogen and a toxin to freshwater and
marine invertebrates. Dimethipin has also been labeled as a possible human carcinogen.
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27-

28-

29-

30-

1) 2,4,5-T being a phenoxy herbicides

2) possible carcinogenic elfeet of tribulos

3) thidiazuron as a harvest-aiding defoliant

4) the side effects of dimethipin application

We may conclude from the passage that the Green Revolution ----------—--—--,
1} caused some important pesticides to be phased out

2) encouraged the dusting of herbicidal chemicals

3) originated in selective removal of cropland weeds

4y would hardly have happened without defoliants

The passage mentions that the effectiveness of defoliant use in cotton harvesting depends

on all the following gxcept the -——-—----mmm,

1) amount of defoliant applied 2) environmental variables
3) number of its applications 4y quality ol the cotton’s lint
It is stated in the passage that 2,4-Dichlorophenoxyacctic acid —--—--—--—-—--,

1) develops abnormal hormonal growih in plants
2} is absorbed by the 2,4,5-T in broad-leafed plants
3) kills the unwanted plants in highland croplands
4) was at first a more effective variant of 2.4,3-T

The word ‘deprive’ in the passage (underlined) is closest to -----~--------- ;
1) *damage’ 2) “limit’
3) ‘put back in’ 4) “take away from’

e

Yol cawlin Aliliids oLS (5l pana ity 5 451 43gF plas

cFokele (F £3l392095 (¥ (oot (¥ BIEPRG
135 g ool S i oS S 33 iy o 35 558 SBALE 3 gl 5 o sy s
azigy (F gladale ol (Y sladele oA (Y gladale iz (3

i 4igSn 25 s 0l 5 (o g3 ) L sl sl CALE
g e poS e Sl Bl g o3 Sl oLT Hlem sladl 5 ()
Sgbce il olF G 3 L g 009r 08 sz (glacdly yo (Y

$e3) LS o 1 10°C f510s 5 YOO Blus )y b b puiS oL (5 (GDD) sy 5 53 ol e

g wbles o)F ilu dar 0 sl gy S 50 FOO (a0l

Yo (F f.a ¥ (Y Yib (O
fl p1AF (Ll 58 L ay e iy o Jols

al=ls o Wl e a0 (¥ S 3yms Sagh, s pel 2 ()
e pole 1 S ey S5 (F boma 3o 0lj S 5B 05y (¥

-

3y

Yy

_vF

-Ya



O ol (il )5 (990 3T (wnadti Colw g Sy

Y dseio

J07F

(¥ o) @ULS g3kl g ey ) 4egoa

U390 dgtir i iy (8 pas O plowily 1 g (3,55 9 sudend (gl e el o 98 (o Cupgloy jad o

comalBl o el (F els L el (T

ol o S (Y ohelf - sl (4

étbpdlf L dunlie 3 a‘,LQ.:r Esl.n]ad.lf CpeRods g U’Jj.n.:.n étbpdlf Al B9 1§ LgLﬁ!rnd.lf Ly g U‘J‘“‘“

i HATIF S o a8 (X

Tl plaf cod Fas o puly
JLEL TR VR 4

Pt = At (F

Flal il g 5 8 XSl prdli gy plod 3l ool cadl oud aiit] Az B L il a yo a5 b

gk (¥ S sl )

f ! a1 i s (Shedding) 5 (Tripping) =5l 31 jslie

wlyp slepladl i = o ily slaslad A, O
ol sleplil A - (oles slapladl (g (F

&5 (F

oo (Y

Sl y Ao LS goi g oy jo Wagy] Ui g 00gs diuuly 5 g0 plaS a4y W OME Ho gydy slaaiiyy oy ol

S sy

ey sleplil B3 - oty sl 34 O
\5"*".‘-3.; L_SLQFLLJ I_;"J":)-\'_]j‘ I.JL“'“"' )3 Jl-\-—'ﬁ-"-‘-' t5‘==l:kﬂl_-<'--' (.r
'?.33-:%5" '-'.'-A-u':ll.lﬁ bjs.é o jaeods lS"JJ bl‘.‘.‘f olas 334

Aebly (¥ =t el

Tl digfa cladob

7S = S g ol (O
Pl AL A

39y Eabne dcy 5 g e ¢ wia (D s o )T ol T PO 13l W bl jokar ST T ay Wl 50

Yo o Y0 (Y

\D:' 3 T‘a (‘F

(i 0 oy 31 Tajle
Ya 4 Yoo (v

ol g Sl yiind (opo S 5 8ol am B 09l o0 apogd Julo plas 4

S 4 Sl A

918 Seg Lo 4 Zuaglie alowl (F

alsay a) ol Soial Sdagn (7

Sl s gt L 3ealE clipa F

RS SIET NI PYRIPRCL P &

AT 26T g = Sl - oS (F

oy 3ye5 el Ltul38l ()

4Bl 08 3 3 talS 5l g puTals (7

g oo plonil Jolo plas & didy s 058,58

iy b8 el O

BT il 5o Casgliag Jpama o jos; (Y
Fogds o 42T iB juiee 835058 plaf 4y (o

(o3 Sal l sa ashiasie 53, Cupd ()

S a1 JIE ol am wibjatie 823 gl (T
3ol o 0 b ) oolal Lol oy (¥

R 8 e e T
Fuliuwd Jeglic Sl g)5d a3 (ylolS 5log,5 elus
S -y - ashane o O

S = pgF pp = ML - il e (¥

_vs

-y

YA

E &

_f.

-Fi

FY

.

=¥

-¥&

—¥5



A dseio JOTF (1FeF o) GULS oMol ¢ sl acgomo

3 8o il pio ila Vg Yo ol o cud) (gg) 9 Sdy e dbold GLSe (0 5 B palS dils o )Slee 1 —FY
Sl o ,F Mz ai g ST Al

YO
&
Yo qr
e (F
€0 a0 Sy A1 G (10 ,FlidT aLiE jo gubs Sluad ialisl —FA
dalo lad a8l (Y als ym el O
Sar slaails slaws 259l (F el s ails slaar Jlid v
§nl Sl £33 @IS galo Bonas (e} 295 lad pluil b 5 slbS 5 —F4
b (¥ Sl (¥ o S5 O
Sl (ot Loy 395 @l wilesle pbi ooy slhnal 395 Be
o Sland e (F pewliy Sildgu (Y pasigal Dlawd (¥ a5l €3
€315 29510 — adale 3 )15 gladsle COE b gladgle (oL bolie ol ;o cly ol olas  — B9
acxigy (F ablos v Jas (¥ s

Ca5la (g8 s o485 (SNACK) JU pw o1de Bolo slsicas (Leg maps) b aigf pjplad —OY
indurata ¥ ceratina (v everta (v amylacea (A
ATENE Y SO O S VEUURC P L CRUIL 4 PSR PRCHL gy P SIRICE S PRSP PORNE y B SN PN JRURNA SRR
A8 apidlyepas (B ol ool oS (F S ol oinl3 (F 0 ol oneS il )
Clil plAS Gy au i —OF
sl i Lo Jul il (3 5 feS S Ll g0 52 5t pasd Caaglia O
s Vagio Tl 30 o g S0 oty 48 o8 37 ) i Canglin ¥
Sl 565 Lo Sl 3 5 2 (K by 13 s 5l g Cuaglia (¥
e i Loy Ll 3 0 g (St Ly )3 0 oS g Conglis (F
3,08 8 P it Cmglan widlo plaS o o150l B 31 5o allw & sbd el 5 50 -8B

bogl = pnds oy - pon o3 (Y P o pd 2 Ll -t oyl O
paaf o - ol -5 Ll (F e kel gl el o d Y
‘il sl nlojl o

P! ol s gglunnli H150 9 il ylg b (bﬁ) diged g0 Cpiileo Ligldd Jlume Bl pomil  —OF

§ y
Sy Sy 5 8
L L
¥ _ \
8 .8 S8 Iy )
Loy T ¥ §| —+—| ¢
L LTy [



4 azeio JOTF (1FeF o) GULS oMol ¢ sl acgomo

s o pliadio 33 (6 il A% oadS o pd ¥ 208 38 (g lel Ay 1 B 1 Solanlien A5 (g, Lo b S5 50 51
Yol anlgs #, (C.V.) Ol iy
wdoslgr ppay e (CV) Mia (r oo anlss Slanlin oKl oo 4 K ()
5,5 aaledn i (CV.) e (F 5 salys il s (CV.) Jlade v
€310 Caiisllag iy 35 plaS b o Sobai Sels' 740 10 dalojT slenil eal3T & 0
(r=)(t—=1) ¢ r(t—1) o
(r=y)—(r—)(t-) ¢ (r=)+{r—)(t—) ¢
St plaS o F jladie MSE =F 5 J5 SS =100 1,0 Y Sl & L Solad Welf 3 oSy 4o
Yo (Y ¥ Y0 Q)
v (F VO (¥
J31 Bilai po (il o il o plonll S5 F U g drime i lgnsa Sl Tyt p0 a5 gkl ok o 40
sl IS o3 B Siln dnn e g Sl 90031 38 il 00 ol TV, FFL VT, 1Y cd s Lo ylons
£ 0
V¥
A (Y
VA ¢
S5 Mo 5 8,18,V iy el par SIS0 0 L (Bolal Jol5 glatals b S0 50 jledd ¥ glepnRile S
ol plaS pily lod Flaie O g ol 30 il sael Cowsar Koyl p 1B uKilis Ao lio Cup
ECHS
Yo (¥
Be (r
Yo (f
Ol plaf (Lod 88 ol soel Cowds 88, =¥F 4 )Ld F= 0 Lo B b oY a0 0 gyl 5 40
fo (Y Ao ()
Y& (f YF (¥
axfllao 41,55 duo by A3liad Jolf (glocS'sls ok Spgods (laily @0 55 as g5 aliee CllS (clagST 5 il
ol plaS” il jload pudly )lg el ot (g S0 il y1 5 o yguads 0 ,Soe (pailao g o
cslS W13 [ 1o Yo ¥o  Fo
Omeilne | & A e W

v O

Yy
PO
EYD (F

-oY

—-&A

-84

—Fa

—F

Y

—5Y



O ol (il )5 (990 3T (wnadti Colw g Sy

Ve doeilo 307F (1Y o) Glls 2Ol g casly) Acgomo

el 0 1Yl loT ol Oleiyo Eaomo digod ¥ g J1,55 ¥ ol ¥ L ol Mols - pb S y0 —PF
Fwnl plad il baylond dntlitn (gt (52 ) Oliloe oo gl
¥ a7
VY (F vy
b g g )50 e b (b aw) (23 ;9510 5 (mhaw 95) ol joifld b oo 3 slacs )5 7 )b Sy p0 7O
Tl plaS il ol g (£ 8 9 (Shel sbilsl (goljl A o Bolad JolS glaSgly
TeA ¥ P
Ag¥(f ¥ 5T
Jolo p5 wygen Byl o Slas gz g o adlan (¥ gue ypeds plS Hiy S Gas sz U -FF
fowwl glad plp olas oigan ) 5 25 lay o £ godro ! ol
bl Gas | T S I -
s ySlos | Y &8 v F
Firo (F Frod (v a1 (8
las 88 jlasio )51 ol sads Jusls 3l ;LS5 P L dolad Jolf Sobi bl gyl L ;9350 9o Gulojl jo —FY
Cnl el pilys A 9351 B0 dwlono F jlidio wails Yo b gl o

aby oy
ay by v
ay by \
ay by ¥
ay by *
ayby ¢

1 (F Y (Y v 8 ()
2590 ¥ iy ok O QS Ho (25 A lg F g (B g A) il pl Ayl ¥ 51 JSlite s Ay lg P2 pSas —FA
F E D C B A ‘ il g3

o Ye A Y P‘ Mosd

Y ()
o FY (¥
VY (Y
YT (F

Pl By0 P bl S 40 B Ll Lot 51 54

%I:(ilb—b)-i-(il—\l)] (¥ &[(ub—u)+(b—\)] 0

(ab—a)+(b—1) ¢ (ab—b)+{a—1) ¢



O ol (il )5 (990 3T (wnadti Colw g Sy

V) doeio JO7F (¥ 08) bl ool g sy acgame

(b=08)B ,55L5 (SS) wihon o £g0mo ;1 el oud plail Sabi F 0 48 ¥XO 9551 holajl S5 50
Wiy Po, Yoo ol el Fa A jSll pakuw 5l plas o 0 B eS8 Cla o £gem Jladie g Vo iy
Fiwl plal 532818 g0 bliie b1 Oley yo cofiles jlade

WO (Y Ya

VEo, 8 (F Yo ¢p

S olonil gly pladl el g o S5 1930 i 1gils yad Cusly s 50518 gl ol yo 9T ol 0381 )51
b 958 51 (slasgazen (Pl (F IS g palesl sl O

oY gape b F Lyt ¢

395 Coonnd & bgryo ) Jeuor kol 55551 b g2 by ool 05 slacs S £k S0ty ulejT Ky 50
¥l ,n‘..\.f )'!‘J'! ] Glh.‘.“-'- LJ“"";L.'.J'ﬂ J1\.\.E.n | L;‘:J‘S

\% I df
Yo Y B
) ADB
1 # RB
Eb
Ya sr
Vi (f VS (¥ 5 (¥ 74\

wiiledgy gl ¥ g F (glols cand s o058 9 ol 59351 Tels & 4o s 0,5 (slocy,S @ ygoas iulajl 5o
g (R*A) syl 5 Lol 15351 o biline Sl o ol 256 (S8) wiagpo gonzme Jlade latajl ol yo 551
Pl p1aT plys ol 55if1 ol F jlis iy sl ol Yo 1T 0sF80 i sy (b) slias 515

¥ (3

Ve (v

VLYS

Vo (F

P! i y3 g 35 plaS codd 0,3 (glas )T 73k 50 (68 )5 g ol S b alaly 5o

el S 03 08 sllas ol 220 g iy Lol S slas goljl dz e O

e i b 0 sl g3l A 5 a8 ol ) e golil Az o (Y

sl | 28D S madandoslie DB Gl s ol S mabae Auslas Z3a (Y

el 2 S las MS 1 a8 Lol & 5 ol MS s (F

finl Piewbio t)l:v rcL\S' sl L g I‘“‘E'J do ogy wilito 4o [5|.m;.1..\.¢1 il o )ﬂ
oY gpe (¥ JaygS )
,__?_.E‘JLa.'{ J.aL‘:‘ ‘5].4353# (f ER UL ES LgLaxl:)S 4y

¥,

¥4

Al

-y

-¥¥f

-¥a



O ol (il )5 (990 3T (wnadti Colw g Sy

1YV dseio JO7F (¥ 08) bl ool g sy acgame
iy
PSP RUL LG P PRVRRT TR LR RVITRCIN B £
i
38 gy — Jlasmlly cupi} shisd g yuuhisd SN Sy —YY
V¥
Y (f A £ (Y 3 (3
Ol i L Feid ) 0 L bl 0 ale 3F alul YA
gl oo by oS s Lol 4......:1 celmagal ! pgep L
255 o5y Sbgas (SD) slrje, (Adles e (Y
el dipal (gloianl 30225 50y lnpy T (gl £ a0 ls samg 05 FF £g0mma o (F
oS e Jee LS B8 SL glaeians | elsd 48 laad (F
wilike W1 ez U (35 o0 K4 5 Lacis 5o 5 gl 51 o8 iy 1530 Sl JU> 33 Cosmar po —VA
usd o B! o) Ao
Al VIVIAIY O jgea o [T JlelS e (Y bl den 3l 5t b P51 SO Slg' e (N
cansly andls LS Slal,d la UT (¥ sl el U da U151 S5 (Y
iy Jloyi jolo Lol Judgon 93 12 (5w 9 g )51l il 30 gliag (piar 4 dly Cdo S5 (ludgenr A
og: ubles wigfe jolo wadsd)
wglie pasSsjgan (F e g5 jgan (T 5o 7 S jyra ()
a,; LhuT ..ﬁ_“& i:)'ﬁjﬂl ..A.Lfgn E‘,Jj' cowl B i.f? ns; Lg'ﬂo 45 ,LSJJLI} L1 Conl A L.?'Sb.' ns)f lS‘JIl‘:' ay S -AY
Clw! e vl @il AB  Jad 09 ¥ oolgils ol pgd wiied aSoul Jast 0 0 Jes
n} Y ¥ }
— (f — (¥ i —
¥ ¥ ¥ t
Wl ol Jolo 3 Sl p b slbad il el g oubs o oni g g S (Sl edle —AY
G=ifc C=ive U=:i'¢f A=7\
Cuml plaS o g 29 (1] podl
slazs ) a0 DNA (F lazs, s DNA (¥ glazs, o3 RNA (v glazs, SERNA @
ol pldS sy é..h“’f sy ) Cumes 50 Wcad 8] 15:15'_’3 aamei b —AY

wwi | TT | Tt tt

Slald | ifo | iFe | iYe

gy aelys ipally Juud 50 lavdsil (lal)8 alin gy Jud 155 (g8 OO

Ll Capmaz ol 0T nls L gosle olad Sazg bucas flid e g8 (T

agaalad 5l e le Jobd gl comas nl olas el gl Jols gom e (F

R ..1.6?.*13:-\- )I‘-,_?)_m j)_._lﬂe % i_’:-'))L‘b ‘_J.}Llj R T I;)'ll ‘_,,_"!\}L.m L...L:J.....a_l )l LJ.&L:- EI__._: P J....J a2 (f



O ol (il )5 (990 3T (wnadti Colw g Sy

1Y s JO7F (¥ 48) bl ool g sy acgame

€3 gy o rganno JoSo g plAT  cans iy ) alal b 5o 4l DNA/MRNA s 508 JoSi50 50

mRNA L5, 5l (F Cpt] aly ! (Y sl O
£3,l0 (AaBb) I coigid ands i sid (Aabb) Ciglie L 6] g3l jl g od plas 5o

viclas L& lacys (Y walie o L2 slass ()

viclas waglas glass (F wAlE las; (F

Fiteal Cons 3 ¢ pundr (glo5509,5 b lard o (glas5 850 0 aa 35 plas

Aften etz & dialy Llad Y 5 X glapggen,S slien s slag; ()

sy o Dl ay iz S hadl aeS 5 cem Cailyg b sl (T

iy o iyl dy s5le g 43 Zl Ay padly 5 S 0V e (gla 5 (Y

oy gn oyl 4 00le g 3l g0 2 00 g5 s (slo (F

il ﬁ‘..lf JXXY) ASJ.M.! ‘_,,.\in it

et 5 (T sk A et aole (¥ iz o O

Flam! S 3 dlu 35 IS 10540 Jeue A5 o 3415 €AABD» Cuigii b Jolw K Lidd 3

Sgd oo ddyt Sglite (55 e 7 L Sualf Lo OO

Dads dudel Giglate CeelS jlaa b ga ol Sas (Y

S e Sli aally Slac .l L gy

g o Sulgs Luald g go (F

T € 059 T 90 B g A slay ] 1col 555U C 05 i g JolS codle B g A slogyj Joe g5
Gl b Cenidds &g a5y S (BT 095 ) puigid £ oi i Wil

A O

VY (Y

YE(t

VY (F

ol 25 Fo0 5 Too lae jf iiptis asipid 155 5 Yo olish o it o pabi 59 39,008 o §
filowl sogs luS od 5 4 558 3 Jgl du et (50 od el Wy ol po ol sl suslie

L
w_.'!'_,i'sd.&l._!f? O 5B6Lhajo._gg“' ¢C5A‘5Lhaj¢,.55‘l ).3|JJ.B 3A 6Lkuj¢_9‘:.§yy MJQ;I

(el y d oz 31 Sl o o aa 35 plas ;o ey

BAC (¥ ACB (v ABC (v BCA ¢
§osl aly 5 plaS jguam pue was il 595 oo 1l glg Coglis
LoS (F Lafh €F 2l (F e

€ el Crgliin agds b DINA g slo plas

Z-DNA (F T-DNA ¢ B-DNA v A-DNA ¢

als 5 pesasd £a0 I 0 VAR e pid g0 S 0 )8 1Y oF Gl ol dgi 08 000 olF Sy SlSoeS
Tl plaS Cldie (o158 Comi s adlodld Lo 1y (6,500 e ald

Jlis il g g0 (F egey = 0 9 (F palliaden o S (¥ e - oj S ()

—A¥

-Ad

Y

-AY

—AA

—A4

_4.

-3

Ay

-4y

¢



O ol (il )5 (990 3T (wnadti Colw g Sy

¥ doeio JO7F (¥ 48) bl ool g sy acgame

el plas inS egjgeg,F S b glacols g pllu glacuwls Jilglyd ipgjes,T & b audshile ol S 0 -A4

3 \{T R p

V¢ vy vy

8 &

_'_(f _:_(T

AOA st 5%
:Q:ﬁ}"ﬁobfj)ﬁof

bwgin 4Bl S0l a0 F g ¥ oY I ol P s i L asmddls Cond S L P b 0 AP
Tt 0082 duoy0 Wi LLLAF L ¥ b o o0 Hbamdils slasd gl
ARA 4 Yo (¥ Y YO (Y e
N
Z |

N

Pl plaS N = ¥ elfay Z(x}“ —m)
i

3 0

V(Y
YA (¥
TY (F
Cglei bl ced ey S g D st A 9 & jlane Gluoil (g1 i i g @ 1 L ¥V g X piie g3 51 44
ol p1a8' 8 o I 5l puicia (uidly g il poiio 93 (! (S =X +Y) £oama g (D=X-Y)
ol VY (ggle 5 pl dlijly (ghlo e g0 o0l O
ol M gglns gl ey ST joiie g ! Y
Bt Nl B sl W gl Bty 6
el B8 b il & Goiligly AR iy TH ity €F

Z' (Zilxl

Cial @ISl ¥ OF ¥ 1Y 0 Sl Luilylg sladie o) = Aol 5l eolinal b —44
YOO
Y (Y
o
Y (F

il o 33 aiir diged o OV el 8 5 Fo i jas o e Byl g X Solai i Jlovalie ¥ opfiiln —Yee
Ve (Y Y QO
Yo (F Y0



O ol (il )5 (990 3T (wnadti Colw g Sy

1 oo 307F (V¥ 05) GbLS Ml § sy} acgame

Tl jadisr Koo w.:éﬂz'fli )7 == Z(Xi )7 =150 o gy lanels 5
A

—o Yo (Y

—\ (v

v (F

piiio il g Mo it F(x) = (0,¥) (0, V) ™" &K U mse ) Folad Aiged Xpo o Xy Xy S
el plSS ()9S ke biLaat
=AM (F o NNy 24N (Y ARG
A Syl 90 g gl 0 oyl Jloio! il a8 S sy el Fy LH B A dg o 5l 2
Yol yudiz bbb F 2,508 4
\
26
y
a5
}

Ty
|
i (1’-
Wk
SlamaS 31 5 500 5l e SS9 5ol e o pge 90 10 l0 09 g JoyB B e g i B4 T glamnS jo

sl Jiar (bl ol 298 8 pde0 5 3008 3! & phee Sl Jlovia) oS (o0 7515

(\

Y

Sogbar 13 58 e LS 4udB Sy 0 Glgh e Gayb aiz ) eed plede O D 5 S5 plee QLS F
fasdily mo JLS 0;le0m S 5l LS o

YWYhe (0

Wyeo (¥

YWYAS (T

YWYAe (F

=4+

—§e¥

_‘.T‘

-1+¥



O ol (il )5 (990 3T (wnadti Colw g Sy

VF dio 307F (Y-F a5) QULS 73bal g Cuclyj acgomo

Fioaw! jode solgils 30y ¥ 0o g Jloaslaij 3 & L glodlgils 0 07

A
—
Yy
‘J
— Y
Y
&
vy
Yo
Yy
Sligel ilo 31 g o5 ¥ 05,8 S0 30 00,10 S 512 piiat 4 o s (390 T 3010 suoye FO i S 0 Y
Vo] o ool asbls b ] ay | o s jaol piila ¥ T.n..\sa aSoa! Jloxsl ( Solay oilsxs] L)
@ Y0 ()
2,57V (¥
2, YAy (7

4

V! @l wiged 331001 cailh G =Y ¢ E(X) =0 gladom 33 au3a8 50 51 —14A
Yo 0
Yo (¥
Yo (Y
1 (f
(b8 Fy 4t 50 Sl e ¥ F S L peley auied @bt g 0 Aoy a8 sal slaselics slas N(t) F1 1.4
Tl iz ab0d £ (gl g Jgl 40 T )0 a5 0] Jloiio!

e ¥y e o

ve ™ (f e
fm] plos (ay +ay +a.,f_)f Ol bisg 4o araraf bt w3 gladoa g0 Jaws (55055 3l oolial b VY-
¥ 0
FuY
YT (Y
YF (F
Tl el g (93,91 5 K gla Sy -
by JBlas )18 g el €Y ool ls 5 las slls g el O3
oilsyly Jaz (sl g ol (F sy 50 sl g e fl (Y
ColS olai jobas p jalme s )T po il & 8 LT 50y (oo 3T o8 90 0 Shas duylio g1y 1Y
Sl plas ply o1 gol3l 50 g olesT ! ol cawlin yan3T 8 5ko] ciasl sils
ol as o VL el gl (Y golilam o VELT O

ool am s e 7 (F ol am s Y Lty



O ol (il )5 (990 3T (wnadti Colw g Sy

W oasio 307F (¥ a8) Glild #obol g sy acgame

gl jl ooy & 51wl e Ol ¥ jlore Bl b Jlo i 25395 (118 oyl S0ld] 31 claw ylg cla gl i WY
Tl plaf 2l iade Jad a0 398 (filas ety o S0l YT /TA 51 il Jlad glto
P(z=\$F)=0,08 P(£2VAF)=0;07d
VLYF (0
Yo (¥
Yo b (f
Y\ (F
Fogus g0 soliiunl o5lal ol 31 ol (sl olgar Lyuily yly 55T« 5aKilen 99 aumylio (y3051 ;o —1IF
YAl I ¢ t(x "0
Yol g o plaS il 5 e o £ goarxe 4 (gam ;55 Sl pe £ gemme paadi Jool> 11D
e (F ol et (Y Gy oo ()

bl #Mof

Y =B g VA g9) il a5 g pdy adloond Ll (Jlgie jabar (¥ =B 5 u¥ —A aplde e S 50 NP
)10 o 93] 4 (i ) i o0 il
N-Rirl'. S-Rirf ¢y N-rlrf, S-rfrl (v
S-rfrf , N-rfrf (¢ S-rfif | S-rfrf ¢v

! sud Calhe LS Linsy b gleaies pled jdu g oadd olral Gus,y V8o eusd Fp s sy Foo 51 WY

Yol wilgd oo By RIS 932 ol po o

Farly vield test (f Pedigree (¢ Bulk ¢ SSD ¢y
feuw! «Hiproly» G e a8 olas 114

YU ¥ L pod (F w3 sl (Y 22385 Slg (1 YU ¥ b g (O
! Piobivo fud 2lof ndelils b aded gl ~114

o E i F, ¢x E o
T g o0 o0bawl gy 2S5 Variety degeneration jl 5 w5 olo (ol amm ;8 1Y

Tvpe sclection (v Leotype sclection (v

Recurrent selection for SCA ¢f Recurrent selection for GCA (v

Bl lg dudgd 53 | oy g = S ool i Ao (Sl | S e gL Sg0e 1590 gl Y)Y

L {evr) R
wgllaals Slio b Kiage (¥ Lasms olsy 3B OO
&y Ml g ,laeS (F e Ally (g laeSS (¥
(e 7 ag) 99 525 0 1,8 soliiwl 8350 (F] @51 31 SuplaS ol S b g Wl SOl sla B0 ;0 ITY
Gl zalal (¥ | FEER) [t e
Gl - o dlE (F bal3l - ool



VA dzio J07F (Y a8) UL Pobat g cely ) acgomo
Sl plaS oo g slows 5 DBY ol LBl Cooglia Fhg —ITY
Sgdee s S ud 4o (Y A3 ad gy | olE 28l (8
o Gl 0380k (sl oLT (F gl god JEe Sy s 4 (T
il @lAT cumilio  >sl gy il ATlS Bg2r g Comar SO 0 S gaid « c8ly] Cao S0 gly JF1 -ATF
$5:5 5,90 (F S T SN WESES
Yowal £ 48 plas sl «Acegilops X Agropyron» S 174
Intergeneric (F [ntraspecific (¢ [nterspecific (v [ntrageneric ¢\
Cogdions yin 950 4 I plas 1Y
aaBBce x AABBCC v AADb x aaBB ¢
AABBcedd x AABBceedd (f AABBcedd xaabbhCCDD v
Foml duo ;0 0o glo s By 30 Ty gladisy (s s900 (3l o VYV
A (F AY & (Y VY (Y Y ()
Tl o108 o danme (1 [Romwr (W00 et driomnd (Bl S5l ol 18 R (61000 oo S 30 —1TA
rei gl Sy (F Pt g s (Y Pt 03,5 aila (¥ ot s Sedgd (3
Sad)ls 8y Sy padsl) gl aoys win P8y 8y x Sy 8y & (B 51 by yapul g8 jlulisgs 55 174
(ol 8y > 8y > 8y a5 008 2 49)
o (¥ Y& (¥ de (T 12¢ (A
1$0 5100 Jolee ey By g B gloaiss gliiyl e ile Ap g WWo slaglii b o5, g8 SW 51 51 1Y
fiwwl 0013 75 auay plad bl i il
Transgressive Segregation (Y Inbreeding depression ¢\
Inbreeding ¢f Heterosis (v
! s0la F 5 Cidio plaS 5 ol plad 0 juew SO 1YY
oS - paf (F Pl - pasS (¥ S S - g (Y P - 9 O
S s 5o € ¥ il gl il (gl 45 oS 3ol 658k 1) )0 (cosr Comen puslesy 1 -ITY
YigS o0 colisiuwl gy plas 3l cadl cowlin (A X B)C
SCA ol sleyen ans 33 (Y GUA 5y gleyen Jany® O
s ¥ T (F Gisd, b Sk 1T 7
(o 4y Sl j s fan) Vol plas (5509 9 (5 0lo Wy gudely elan (B jadiar )5 dghyg pluadded gl ATY
PENRNERERREY Aol 35 - gkl
aelas - adglos (F wglder 3 sl e
Yol plas “Genome edifing” 5,15 —17F
asdsble s aleol (¥ SRlas Sl 4y il ()
S ewediges (F (53 i g e (T
ol glo ol gy Jowd 1o doliin voloil plosil go g dgb a0 JET Jowd plaf 3o LBl W SUL gy 50 —1YO
Iy o b (F Ie o 15t Fo o Iy (¢ I5 5 Iy O



O ol (il )5 (990 3T (wnadti Colw g Sy

Y dio 307F (Y-F a5) QULS 73bal g Cuclyj acgomo

el olels (s ialss jud

§ ] ot 38 (5 o] i 3390 30 als 3 F plad TP
Bab e o 3y Wl S8 o pelis g 8yl il el s (O
R B e
Sgdige Sy B Ol B5 o pglad 5 LS Jeily (0d 5hie e (T
Syhign oS pr oy T 08 095 5 T U amilly (45 i ghte wopes OF
Cml A5 oy s ey il —1TY

Fr S i S g G (¥ (S Fmegh (S a6 s ()
JJJ \__sl}l'} .12..;-_,: I._JLJ lagm [ J._‘}l_:; ..‘.I._':’Lil (f l_A_.\..J1 I._.'lJL';‘!_I a u._};j‘.i_._u.j'(_g-) J.)L-J (T

Gl (5 g oS A (LT 10 T s (Fiwge Sl 5 Aoy slaalyl 50 T w8 o ATA
e Jogn  Slanad Zjud g (S o Kiwges o 5 ()
LS T s gla 3 el (¥
o JoSlge  Slawas o pud (¥
ol JiSge (Foie (F
$ogu a0 0y 0 0Ll Canund plas Jo P oudigy —1V4

g atiY ey gl ()
clobw slas F (ke 8)lgzo (T
fial 2108 ol 30 T dgua8 5 Kb Gicd &2 (LT Sy fgly b STy oalgl —1Fe
S sleae) g o de (T 3 5 gl B O
g slacclla ials (F wd, alf g Jele olel sl (7
ailiny iy el Pl el (g0 Gl e Al Jolae (oS o Sl s Wl Sl g0 o015 ol UG A8 AU e VP
fl! a8z oLF
ap (F i (F LIV oo O

—a) Yoo |y codle plud ald jb JolS g g (05l LY Catbis oz y3 Yo 3] e8) ouudgy o3li d.f‘;)._! -¥FY

(e &g il y 3l o7

Suisle ed ate o Sujeles b ania (F Soiale et e < Sojela b puie (3
Siglgeied OiTee wSafgla i oy (F Suielensed arte «Sujalseied (e (F

Fouw! ogumali ul 5 slylo o550l plus —1FY

puc¥ (F b (Y Jlagle (Y dui ()
] iy 8l Sio™S (RGR) s 0l y i pin 9 y90 50 dds 35 plag’ —1FF

oo s B RGR (g (291581 g ool ol 139 s ()

_:..SJA e ROR (59 (0580 L g ol ol 0439 a6 (F

Hlas EJLL;-)LHJJ,_,] g Sensl LT 0 5e 1 BT (T

FCOU-) [ IS8 PR SIS (N[ SONPICION [P U S P I o B 4



O ol (il )5 (990 3T (wnadti Colw g Sy

Yo dzino 307F (¥ a5) QUL pdlol g sl ) acgoome

Crw] plaf auli 8 63 0 Y Clied

loa oo Zasly 8 S slan (¥ =y iglon g ol Caspus (8

ol L 05 5 oS )5 Zundg oI 5l g KD (Y Sy glaiiey ) SO glgn pennd Zagle, (T
el Gy s glaijyy Dl s> 50 (LS (glayg0,98 (I 090 58 dia3F plas

WS g S o | gy G A iS5 5 ajgy Gl ! Sl OO

S g S |y g cilel oS i 5 4jgy b A ! S gl (¥

B T 53 S (S s 5 808 0 o0 gl S | S Lo g i s 5 5 OF

S ga Sy |y g ok ds S i o g ol o] o (F

@ ogoy5h elas Ul el abd glado ) pluccs 42 gf B 20 by Jle 0 o8l)5 olE S 40 S

Yuuly, o (iblS & jLusLi
oS g (F Sl S ez (¥ Sl S s (T ST ()
............. o o508 00531830 1 pde d3ailam 2 ! S jas! BLS g0 98

RUL S L PR A JUNCILSLIMPIRNWE 21

WS (a3 1y N ST g vy lgiansd  (F

BT e sy S LS e OF

AT e o ) T Oy g et g (F

! plaS B Lol s

azalia (F A5 elF (Y 5 (¥ L2 a8l ()
Tl (gl g B a0 A 35 plas

o by 1S Sli60 a4 oud ol S S (8

sl T Seni8le dy- el o8 pan H3end T Sl F

o5 31 ST 2y 005 B puma S g Tigs s 1

il i jeme et 4 0 31 50 SaSlgs ol (F

Tl 0olo plus (il jlals o el 51 Juole oS 7 9 0 108 (o0 Sygee Job sy pIUS 30 3dgSI5
Salle sl - cnadly g 157 (Y Sas ey el = pasdlygtans (4

Sag s el - (5,085 930 (F Sl gl 55 danel - (5005 900 (T

il plos LSl cde 4 g Cowl g0 plaS 4 5 Al b 30 T pH Ol i cai¥ gl )5 4lalS 4o
AT RYRY ] § A PO vy

ol F 33 Sogm sl oS5 Y e g 358 g (gl 5, 50 (0

ol S g0 Slo sl LS55 ] e g 20 oo (g ol o (T

ol 5y 55 SzlglliF sl LS5 ol Sle g 09 e leld 5, 0 (T

e By 1 Sl aasl Sts o] Se g 398 0 gLlE a5 o (F

Sl on JUEST Wil plaS 50 5 ol phS oLF (5 jmigid Jguame & IS0

stz S (F e te L 259 s 8 (Y ST, O
. T0- S SN P L Jodao YA 35l Joilaw pa  LolS s gow 3l gilad pwbid ululyd 48
NADPH ¢f NADP (v AP (x ADP ¢y

-1¥d

—VF$

-1FY

-1¥A

_\¥4

Ve

=163

-14Y

-y

-14F



O ol (il )5 (990 3T (wnadti Colw g Sy

Ty aseio JO7F (Y a8) UL Pobat g cely ) acgomo

i 2 (g pigid ols Joli YU g piiwsids a5 L Cp plals jo 100
s=95e gl gk jo a3 LIS 6)ls waiind joye8 0 Zudlyg 5 nd S0 51 O
gl IME g Ldgie sle ol ;o LILE (1)ls wimas o950 Cudlys IS s S5 51 (Y
gl BUE ol 0 ULE 5 5 hdgie sk jo ULE (gl)ls vamiian 065 o Cudlos IS i 55 51 (Y
hdsia Jgbo 10 U3 fygm 5 g0l SME ok o LT (6,0 astiad )093 0 Sudleg A5 i g3 5/ (F

sishT

P! i plad 51 iy i) ilogaan o wald )  pdlodS Ao o 0 —YAF
slass 0gs g9 5 GBS 5 Oyple 50 O
' o £ 5 SlalS 5 il o (Y
' 6sT o Eg0 3l DBLS 0 5 (glaiss gy £ 51 sl o (Y
65T sps g9 3T plalS 0 g (g'sT ton g6 51 el o (F
Tl 10595yt (g 3 ot B0 3 S 1 (Fhgy o108 el sl Ul b (g o 31 (gl gy (ybee 50 VDY

ligi 2 polie g 8,54 (Y edds wder (S aenSlgo (g pFejlad (4
oyl s (F Jeds S oy (F
Cd10 (o 8 (59) pt 6 @ et S 1 ilg Bligiler 31 diws plaS Y04
Oliles prdan (F oliles ol (Y Sl cals (Y ol yleails (3

Tl 00 wid (53,5l0F alid gla S g 31 a3 plad 104
) £ Uoge Yl gl 095 sloais pa g YL OO
s £ Doer Gl o6 lgS 393 glaa e 0 ol (Y
S5l aes plie Gog ol wslas ie s slool g arlg (F
@51 253 Ul 39 Yl sl o (e slaosls 4 o s (F

sl (5555 £ AIS A 30 uinamnoS] Sy 30 JolSG 3 g3 e 3 e g0 iy 1P

kgoﬁjb— (f E“aj— (49 e 49 tgﬂ_,.b.i' {4
€5 S g0 318 Jole plaS pilicums 5 sl pile Ky 50 s Sajalest loaily -7
gk Lz (Y seil odlad g 5 i ()
Fraa g g g Lol (F 2Pl Sog ey (¥
flam!] Canr 3o (R) ;35053 gloaiss 3,050 4035 plas - 1PY
L8l o 20 g duad g P Lasl 0 A (Y A L ol i g cu s sl A ()
et o 505 aded 5 IAl es Jobo ol yla (F et 3L o ol 5 JVels ez el clylo (Y
Yl als= 1o Ial..\S'J.) E..JT gs!.S}"‘"_I Aol codd ) Do g0 ‘;duj wilizen Lolyo as dzeai b —VFY
oy 2y Al e (F 08 pland orlps (F S (V Esb O
'*'d-i-tjf._;ﬁ CE_ G Y. '.95"’” g puudi diad od gl U_‘f.."aLL«.p" g Ceoalio 5 glylo d.f‘.;l.u.b i & —VFF
St el allai (F & gt Y Ay ¥ ol O



O ol (il )5 (990 3T (wnadti Colw g Sy

Yol i i s oIS 38 c orled sy 4 4l 059 S —VFD
Screa Y JUTRY
S S sla e (F eariS ol gl e (¥
Fucy s o0 az WS g0 JUdI ) tiline (S o151 lagy el cglise Ldliar olagiSe 13 45 Jlagmgo 4 -1PF
5t slaalii (Y wiio no gladigt (1
SSeslsST sl Jotas (F AR PN
iyl dxals 1 o508 Wl L alS slaaisf Coxas Slilusi.aalss olas o —1FY
hasmo 5 (Soeb Melge J,18 S (7 st g JA 2o )
gz (¥ s Ji= 2 5 7
e fiy alls sl g S 3aleST (Med ale o 1553l g1 O 58 prb s G b dagliio jo —VPA
Fael alas
FaS = i gl (Y bz = i gl (3
poot = 5808 s (F S = i e (¥
PRI LW, S IO -1 PR IS L P ARE S F
sl 0anlie BB K0 mhaus 4 glasdas adau SOl dlolee LB (25500 gaelar il (A
win! P o jebods (51 e 4das YL malaw o (Y
S e o kel saelas jedodr candad SYL redan 15 o LB g5 e (Y
el 3l sl (gl Sai gl (F
o ey S5 mage g1t 4 9 (359 92lg 8 T3l A 8 eae (553 Hloda Vgero cader S g edj Slagarge po IV
Cou! Mg.'_:.z
b o aaS (T P s kY e S 4 s o ks {3
Yoagd, oo asas (Oligothcrmc) @ Fandgl ilildgzao plus 4 -4
Wl b 3l gle )T A4 (Y il b Dy am s a8 4 ()
bl Ghe i glan = 4 (F bl Lo gl o YL slales gl 4 (Y
Lol sl g Jroa g bl yieS  Jdome i 1 b aselg 50 Comas S ol 81 slawi (81 ol plaS olalyy 1YY
09 g0 azlge ylas
w5 (F Cped g (V o1 ¢x S
Sl £ MAT 31T s By 39 6315 ulai (0 =) &jgois B g A LigFas sy dluly (51 1YY
Neutralism (¥ Mutunalism ¢ Parasitism ¢v Amensalism (3
Flwr] g it Bia 3] diesd a0 Jlal 8 WL e ) £and b AU oo S0 50 VS
ceebais! (F & jsaxl (Y gy o (Y aslios ()
o ped Gl g poliS 5 ol g il el (LT SloS S 0 0 g T e Rl L YD

Faidls oo podi digfer ud ey olS (ol 03 A
Sanls_ als (F ol 2olEl (7 ralsl o zalsal (Y salidl o nals O



O ol (il )5 (990 3T (wnadti Colw g Sy

YV s 307F (1YF a8) QUL 3ol g Cuelyj acgome

sz J5 Jalai woafo o gle pe)F YFo g VP goll g Adie opaio pia b oo I S 0 SIVE
Sl vaa o
AY (F oY (Y FY (Y VY0 O
! o3 GBS Slasio 50005 Ly 3550 ol —IVY
pll=1s 5 SAR 218 . ISP 23y
pH=An s SAR <va . ESP <y (v
ds

HC>f— , SAR <yv . LSP <y (v
m

dS
m
Sl i 58 T bl 5540 35 dis3F slaf <1YA
W5 oS Canglie (55,55 pp 0 4T s ) s Slas bl o Kin Sl ()
2,0 @3l Ceaslie g5 uly 3 af weies 28 slatls 8l S slaSs (Y

LC<¥

, SAR =\ . ESP 214 (f

s gal; cueslia 03,0515 ol 3 Hr wiziae wdl S slBSTE ) slaSls F
el oy B S 5t o) el I e waziis il B glaSls tn slaSls (F
§ad y3l o0 Cowdas oameny M Ol 37 gamlannd | 5115 095 515 2590 (555 Lbpausil )l 09,8 alas’ ~1¥4
leigs Saa i (Y Lass ai' ()
ladg 5g om (F aesg o (¥
Sl gl S 05 o157 51 polis s 3 Gt 3,50yt A5 i 1A
S (f Mg (v K¢ Ca o
Ol w33 ol gl g hE ol ooliiw] Colsld 3500 50 au 3 plas’ 1A
g g0 oy ol 18 B g3l polie o LB Ll 48 ()
el e oy d (gl Ll h 03 55 g adse palie St (Y
e go 038 2ldB g gl Jaulp (5 e s oo pelis SgeS (Y
g e oded gduad Jaolys ;0 M g FE siile U8,ma05 oldé polic 39005 (F
CUiS g0 S5 Ll (ol bl 53 U o LT (5l g 5o 3109, plas’ —IAY

la 25l (F la Sl (Y laly a7a o €7 EYSIWETSTeA L 4
fo,le So g Jole jo 1) S o pindin o B Lawald alas —1AY
CdgSe s (F gl 3eige (¥ Sl (Y S8 O

ol o0l 5,138 Y0 5 iFo PR o ddalli g glac e Sod b LG bl il g0 S Lugh, AP
Y] duo jo vl LS Boliiu! b8 Cualb,

8 (F Yo (F Yo (¥ Yo ()
Grmvaad phun i8S T Jubla 235 oIS slias ol 50l 5o VAN
& had (F Sy ke (1 EERY et ()



TF dseiio 307F (YT a5) GULS 3ol g Cusl,yj asgams
foa] plas e sloas b o cordaw claSLE B @8l )0 AP
Slotagly goia (¥ Sy O
293 g xS (F wgladyg (¥
oS plad 50 SUS ol ceaid 0155 PR g VY 0 VY Gl P g g Clw ol St aaspe oSS S o SYAY
0,55 oo J15% 53k
Clay loam (¥ Clay ¢y
Silty Clay (f Sandy Clay (v
Sl S sudmy LSUAG dalg jRilo e alas —VAA
Profile (v Solum ¢
Sequuem (f Pedon (v
Yot cmul+/l{g Wiz 1585 5ab 4 T CEC jladie il oy muo 018 ¢ JT o5 so o ¥ glils S5 851 —1A4
YA (Y ¥y (O
WA YWid (Y
F0guls 0 Slguliny 9590 plS 355y 51,8 oLF Sl 15 AU pawliy ATl g1y 140
S8 ol B R ) E ey BT Bl R
Bgddpme bl g mi g el 355 all 28 Sl CIC 4> 2 (Y
ek Brae b oy el 355 oGl i, S5 CHC a5 2 (Y
il Logy o LT g Lt g 335 bl b5, CEC | panalsy 355 s (F
Hil o108 oo L o s laF p adle j0 Sidgw ol g coad slafp j0 Sy Kiy 14
Bylcasas(r K g N 2s5 03
N 5 S spms (¥ Mg 5 Ca spa8 (¥
¥ cawlin Sl Tl 5 ooliiwl (gl iyt IS plus -14Y
M g (F Sl 7 pasigel (¥ L
L5 1 man o il 33 S VYA 5 0l o guacho oy 9 4030 ¥ g gy b S 1y 550 ¥ 81 —14Y
Tuds salgd soyd wia o (g Cusb) 09 skl T pid Fo b e il Yo s
F7A (0
¥AE (Y
YA
Tov ¢F
Y1551 oo 1 0T JoLS 5l Slawl 5 TS 53 Jpa il Y8 S LS4 30 gdls Jobd cud B 151 -18F
Clwl vz y0 sl S5 50 530 gLl duo po ol 0,8 vuo j0
SY (Y ¥ (\
4 (f Vi (r
! ey I 2l a8 58 ol Jndly —130
o) Sl (Y elas e 2od s (O
Sds lgn (F o 0 ya alaiii jo (Y



Y8 dmio 307F (YF o) LS oilol g cuslyj s game

e B 5 ST

foslad 5 s Cansnd g 5 5le ar ol plag Y45

odiad lan (F oy (¥ e (¥ i Flae
Lo ot Snd oo ol 1 BB g0 W Bing |y gl 50 sl plaS 3T ool —13Y
ool ol (F oo 2 I8 (Y o e il g (¥ JsSE Sk O
Y0 o0 458 T digod dunesd uisr Gl dnS & Jold (6500 Aaoms ¥ 124
5 (F £ vy Y (O
fian! eoliiw! LB sl pluS’ Si§ hiaeiw Cuptr cpuawliy dnS'gjuap ngoil AOSA 5.0 144
BV (F oS (¥ BT afT 52 (1
il Jicanlio jds (5,050 g Bds 50 i plaS b Bg,B —Yor
aels (F JIEEAY olal L (7 sl b Q)
o on ooliiul gy Al s 3y 00 slaaied )0y pald s g1 T
Jbse de, (F et o Hia Y PREPE P LGRS § i PLAPEaE &
St 2lae 3l 09,8 plas g3 (Hdo ol 2510l wiuai 831l ) Hdy Bl sl (padd 3y eals geil o —YeY
i ¥ o0
Al g alse (F sy o (Y la,dy b (Y oalls 5 0
Yol grmb sladzeals 952 )50 plus —Te¥
J55 oy (¥ a5l Fagl Lt adgl (Sagll (v 543 capm] ()
faidwd (1952 g0 an Wudeits Jhl gkl GlsT b alaly 4o «Cottony b 4Ly —¥+F
& Ll sl gl 150 (F PGy e by ST (Y gl dz o il
o Mamal 3310 3928 198 3 309 (ot ] (3010 Cod 31 5 b b2 30 Jolai Cusb) slgme o o5 Fglli 4y —To0
Yy 58 0 dzr
23 gadaeSin  Jomia (Y it S B350y (3
wde glales oo e o (r ;35.‘.43)5.@ Jalai (¥
s A5 5T paulgilyar fgo3l 51 ol gulii yo Jole elus —¥+7
podsil-d Jaboma 2dale (F S Syl Az e (F et (8

o oled padliry JBlas a4y jalilods 33y i 695 2 Y008 31 ey cowlio Alels . Shailsa gesl ja -YeY
§il yiby pha8 e ader s o2 )8 Fogl] Jlass! finlS g Laasenls

VY LYo (F Vo b A (Y ALB Y & 1
O 5kl oL AIaS 50 agly e ddgl gl cadlS o) dlold cule; —YeA
Leg) (F SeS 5= (¥ sy ()

Cogus o0 glads 31y pald wige yaodtld Cutls df 0 oo 3 3l oS oLF Wl Alo o a8 0 YR

s e, (F gy D) Byge (F b zg 2 (T alo ad g ()
Coguds b dotd dd vz o (Submitted sample) Syl Nged cyos cyae3l 50 -

V(Y Yy VY O



O ol (il )5 (990 3T (wnadti Colw g Sy

Y5 asio 307F (Y-F a5) QULS 73bal g Cuclyj acgomo

3.0 oo ool bgy plaf jl a8 uise (hs o luiliwl Sailam sae3l gl -V

dule (F s gl (T b el S (X S0
S 2 g0 5158 pala3l i Jolma 5 yme 53 (PC) (qalos 4z 5o aydy —TAY

o (F v ¥ Yo (Y Yo (h
00 guls o0 o0l 3303l plaT 3l s ol 5l o 208 s0un 5 Pl iy (SIS o gle ST 510 -TIY

FE = ST (Y oSy - 50O

KOH Bleach - s (f 8- KOH Bleach ¢
s 135 00 iz 35 plas ol Post Control slait 0o plaf slaaoliy o -YIF

_J‘J"f &lﬁf g;.‘.Li;‘ M"'J’“ (f J'-IL.' E‘-‘-J‘LJ_S-’ ‘;*"lj"’".l"“ 4.-"“‘1"‘""1_,".‘ (¥
Togus go & )5 i y0 (il (as Ll olsicay oo 3 s cudled pandasl i (ygeil 1o YA

S (F s raed 0 (F Sl (¥ Pt WO
it glocide bojylew 3 o lwlid

fowwl 3,0 glacile adf 4 Jllon 895 0,18 . 2334T g, pldS 0 -TIF

s)'s (F ol Jgloea (¥ iy (T P ey ()
sl sk o 4 1 53 S S g ! 0 1 Jebigs Bl oo AT il Sl Syptas’ YV
Ilus e (F skl (¥ bl ST LY REPNER
Sl o0l Sl b i il alaS balsio 51 Toal dulog p (iSdile —V1A
Vo £ =D+ Loolegu (Y MCPA + 15 Sgesp (3
Vs ¥—D + L Ssegp(F MCPA + ¥ 48D (v
gt stlet 4 BT 915 b dnsliio )3 LT (IS rl381 4y yonito b S hle plas’ Juliza i1 —T4
Vg F-ID o gt (Y S2im S+ HlSTL O
ogglSle+ ¥ 5 $-D (F ST + gl (T
TS o0 alal digr o8 53 (64808 jid 3,0 chle T plas YT
iy SYa (F o7 dakus (¥ e (T Sl
ool jlo,9% 5 laiS il oobaw dar gl pidon Jop JOLF Cadyb 5lla ) 5l Syplas —TTY
CealsS geys (F Cesigly yge Zaige (T a5 (Y eyt O
Tdgyen 54 358 e olaS J 08 gl geip 50 sad ud gla LS dle 51 —TYY
Cyperus rotoundus (v Alvsma plantago ¢\
Sagitaria sp. (% Fichinochioa crasgalli (v
§al S e oS Jos panilila Gl anli g m 55T 51 pbls 34 -YTY
Sigi S (F Sy jadald (Y Sl ol (¥ NUT IR



O ol (il )5 (990 3T (wnadti Colw g Sy

TY asio JO7F (Y a8) UL Pobat g cely ) acgomo

o plas ol ol claS1lS 30 0,50 Juisdlaw olo BS0ale g luuls ppo Jo¥o 51 ST -TYF

Y L, (F seulieli gt (3
‘al.d-hU'JId)j#fJJ-ﬁﬂf }311-4\-:)-!#:}1 LQU:SL.RJ-G ﬁﬁi{d—uﬂ{'—i—ﬁ)ﬁ UUI...HJ-G rah.'kf —TT{}

agita &7 sl ST 0

ke rgdelSala (F SlgSTL (F
€ gl o0 di Ll sl 3,2 cile (ylgicas 5 a0 plus —YYF

ol dos OF B9y (¥ cgregallozy Al (8 Fglag £

Tded o0 aguuao (pUBCB 10 o )ley) diliuuli (2 sladile jl aws plas -YYY

rm gl - g dabue s B Y Sz = Bgyge— g > g6 O
oy Aol (ohog Vg By 0. (F 79 e = g SO - Sumn (F
Tl sl aid pdy 1559l bwgi ped Suplas b glbale Sy poe glag, w3 -YTA
el JmS (F stleaeds J S (¥ tls S8 (Y Sehelem S8 Q)
Cluw! |t o108 a0 drift Z3as! —YYY
I popdae g5y AT Rle S 1Sy o (Y Sl mlaw 4 3051 aF e Jlsdt (A
Fonsil j3 A le b gleale (F Sy gl 5l A5 Gle pas (Y
Toidbo o0 (Bl dig) (695 (8 it b g g 3 31 gt LBy Gk e plaS 0 YT
Chenopodium album (¥ Amaranthus retroflenus (\
Setaric viridis ¢ Datura stramoniim
To 5 soliiwl oylad oo AFGAle plad SIS Caely) 58 e (W805 [ 0lS gl —YTY
Ao pagds (F ol ysldy 7 (7 plyslien (¥ el Gl ptsge (4
St oBLS 0 S0 4 Glaio jyb glacile 5590 plas 4o —VYY
(et s syl 00 ) Ly Souwg e (¥ PP e et 1 Gl Dl O
stlye Sy st 30 15 (F olr & il o (DB 5y 3
el auds jha JSio 50 ils pluS 59lS 08 Bblo wiBjuiier g 50 £ 5150 50 2l gla L o —TYY
Carthamus tinctorius (¥ Azola spp.
Polvoonum hydropyper (f Phvsalis divarica ¢
il plaf (g pan juller IF wose ool ool —VYF
Phelipanch nana v Phelipanch aegvptiaca (\
Orobanch nana (f Orobanch aegvptiaca X

Sagud o0 600 b Gils aigf el Slisass g SLiS Bblio ;o dul g plb 2ol 0 -TYS
Kochia scoparia (v Alisma plantago

Phelipanch aegyptiaca (f Echinochioa crusgalli (¢



YA dio 307F (Y-F a5) QULS 73bal g Cuclyj acgomo




