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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-  This evening's meeting is one in which important issues would be discussed; your
attendance i§ -———------ .

1) obligatory 2) didactic 3) relevant 4) explicit

2-  After a long ------- -— between the former husband and wife over the custody of the child,
the court finally decided to grant the custody to the mother.
1) contradiction 2) cruelty 3) squabble 4} hesitation

3-  In Australia, animals are reared on crop residue. Without the animals, these residues
would have to be —-———-=- by other means before another crop can be grown—often by
burning.
1) deprived of 2y disposed of 3) resorted to 4) alluded to

4-  Unable to ---———- the tyrannical rules and regulations at the hostel, young Vivian thought
of escaping in the dark of the night.
1) scold 2) acclaim 3) bear 4) treat

5-  Why do some animals, such as humans, ----—--- to sleep, whereas others, such as elephants
and giraffes, stand?
1) require 2) snore 3) setup 4) lie down

6-  With sixteen victories in a row, the Australian ericket team was looking quite unassailable,
but they were finally ----—-- at the hands of the Indians.
1} dispersed 2) vangquished 3) confronted 4) disregarded

7-  The salesboy tried to persuade the old man {o buy goods from him, but had to give up
when the old man told him ——-—------ that he would not buy anything from him.
1) arbitrarily 2) haphazardly 3) unequivocally  4) necessarily

5- But he had become —------—- to the rush and whirr of missiles, and now paid no heed
whatever to them.
1) inured 2) rendered 3) constrained 4) affirmed

9-  The judge openly associated with racist organizations; nevertheless, he showed no
-------- in his decisions during his career.

1) uniqueness 2) dexterity 3) gratitude 4) prejudice

10- 1 don't have any explanation for his -——----- behavior at last night's party, though I'm
sure that he is quite apologetic about it.
1) credible 2) resolute 3) distinct 4) bizarre

| PART B: Cloze Passage

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

Where do such creative sparks come from? How can we conjure them whenever we want?
And why can that be (11) --—--—---—-- anyway? A complete understanding isn’t here vet,
(12) -=mmmem- neuroscientists are already on the trail of (13) ---——-----. They also have some
good news for each of us (14) -----—--- to ignite those inventive fires. As it turns out.
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(15) ===-=----- our own muse may be easier than we think. especially if we learn to make a
habit of it.
11- 1) infernally difficult so to do 2) so infernally difficult to do
3) difficult infernally to do so 4) to do so infernally difficult
12- 1) in spite of 2) however 3) nonetheless 4) but
13- 1) where and how does creativity arise  2) creativity how and where it arises
3) where and how creativity arises 4) creativity does arise where and how
14- 1) who has ever struggled 2) struggled ever
3) have ever struggled 4) ever to struggle
15- 1) wetap 2) when we tap 3) and taps 4) tapping

PART C: Reading Comprehension:

Directions: Read the following passages and answer the questions by choosing the best choice
(1), (2), (3), or(4). Then mark the correct choice on yvour answer sheet.

PASSAGE 1:

The internal membranes of chloroplasts are organized into sacs called thylakoids, and
often numerous thylakoids are stacked on one another in columns called grana. The
thylakoid membranes house the photosynthetic pigments for capturing light energy and
the machinery to make ATP. Surrounding the thylakoid membrane system is a
semiliquid substance called stroma. The stroma houses the enzymes needed to assemble
carbon molecules. In the membranes ol thylakoids, photosynthetic pigments are
clustered together to form a photosystem. Each pigment molecule within the
photosystem is capable of capturing photons, which are packets of energy. A lattice of
proteins holds the pigments in close contact with one another.

16- Which of the following is closest in meaning to the word “column”™ in line 27
1) A round structure 2} A twisted structure
3) A tilted structure 4) A vertical structure

17-  Which of the following is closest in meaning to the word “lattice" in line 87
1) A semiliquid substance
2) Glue
3) A group of objects with opposing functions
4) An array of objects or points in a periodic pattern in two or three dimensions
18- Which of the foillowing statements is true?
1) Photosynthetic pigments are located within the thylakoid membranes.
2) Thylakoid membranes are involved in capturing the light energy.
3) Stoma is the space within the thylakoid membrane.
4) Columns of grana are called the thylakoids.
19-  Which of the following statements is true?
1) A pigment acts as a packet of energy.
2) Light energy is captured by photons.
3) ATP is synthesized by carbon molecules.
4) Carbon molecules are assembled within a semi-liquid substance.
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21-

22-

23-

24-

Which of the following statements is NOT true?

1) Photosystems also include proteins in their structure.

2) Stroma is the site where photosystems are located.

3) Each photosystem includes several pigments.

4} The enzymes needing to assemble carbon molecules are not within the thylakoid
membranes.

PASSAGE 2:

A continuous lipophilic layer called the cuticle covers most of the aerial surfaces of
vascular plants. The cuticle is synthesized by epidermal cells and is one of their
distinctive features. The main function of the cuticle is to serve as a waterproof barrier.
It restricts nonstomatal water loss and repels rain water. thus minimizing the deposition
of dust, pollen. and spores. The cuticle also protects underlying tissues from excess
levels of UV radiation. mechanical damage. as well as bacterial and tungal pathogens
and insects. Furthermore, the cuticle has a critical role in plant development by
preventing the fusion ol cell walls from adjacent organs.

Which of the following statements is true?

1) The cuticle covers the stomata.

2) The cuticle allows the passage of water through stomata.

3) The cuticle does not allow water to pass through the plant surfaces,

4) The cuticle provides a water channel on the acrial surfaces of vascular plants.
Which of the following statements is NOT irue?

1) Water can be lost through stomata.

2) Excessive levels of [rradiation have a profective role in plants.

3) Bacteria, fungi and insects may cause damage to plants.

4) Some Irradiation is reflected by the cuticle.

Which of the following statements is true?

1) All plants are colored by a cuticle.

2) Only rain water can pass through the cuticle.

3) Adjacent plant cell walls lacking a cuticle may fuse together.

4) Tissues underlying the epidermal cells synthesize the cuticle.

Which of the following is closest in meaning to the word “barrvier” in line 3?7

1) Coat 2) Cover 3) Holder 4)Obstacle
Which of the following is closest in meaning to the word “fusion” in line 87
1) Melting together 2) Breaking open

3) Passing through one another 4) Staving next to each other
PASSAGE 3:

Both plant and animal cells are composed of a eytoplasm that is bounded by a plasma
membrane, but only plant cells are surrounded by a "wall". This wall, which is exterior
to the plasma membrane, is itself part of the apoplast. The apoplast, which is largely
self-contiguous, contains everything that is located between the plasma membrane and
the cuticle. Thus, the apoplast includes the primary wall, the middle lamella (a
polysaccharide-rich region between primary walls of adjacent cells). intercellular air



& domies 247F u.hi.uf ,lg.l.ﬁ = wumj j.ﬁg.m

26-

28-

29-

spaces, water, and solutes. The symplast is another major feature of plant tissues that
distinguishes them from their animal counterparts. This self-contiguous phase exists
because of the tube-like structures known as plasmodesmata that connect the cytoplasm
of adjacent plant cells.

Which of the following is closest in meaning to the word “contiguous™ in line 47

1) Connecting without a break 2) Capable of transmitting a disease

3) Reliable 4) Irritable

Which of the following statements is true?

1) Plasma membrane surrounds the apoplast.

2} Plasma membrane is included in a wall.

3) Plasma membrane is interior to the wall.

4) Plasma membrane is itself a part of the apoplast.

Which of the following statements is NOT true?

1) Animals lack symplasts.

2) The symplast is also known as the plasmodesmata.

3) Middle lamella is located between neighboring cells.

4) The cytoplasm ol neighboring plant cells are connected by plasmodesmata.

Which of the following statements is true?

1) The apoplast is the only distinguishing feature of the plants.

2) Both the apoplast and the symplast are features of plant tissues that discriminate
them from their animal counterparts.

3) The plasmodesmata evolved from a pre-existing lube-like structure.

4) The symplast is the only distinguishing feature of the plants.

Which of the following is closest in meaning to the word “feature” in line 77

1) Characteristic  2) Route 3) Infference 4) Location

H ol 3 5 580e1 S prdgn o poniign o) o o 3 Jobow o 19500 g 9ils ( ALT)  lidiCun j aegoms

il

Tk gt o0 2nali dr I.ﬂ}.um WrCodgnd g legiion § Lpwlinn (ldog e -1

FEudicots (¥ Angiosperms (\

Seedless vascular plants (f Gymnosperms (*
Tigdd po Jlaseiwl (win) 80 puo plaS sloaigs jl Goas woglln Cuins Ly BT -TY

Nerocystis (F Macrocystis (v Grelidium (v Laminaria (\

sl o0 092 g o 4z 5l laglag 92 ) 50 4y gz pomneld —TY
Pl (7 psogl ()

ljada; o puls (F e gl e (T

o o o il cudly Jal e o ¥ 5 jLad Leiliy 3 bl 08 Joko S (g 3ol jLE0 51 —TF

Tl plad il
= h (Y —o; T ()
ok +o ¥ (T



Foasio 247F u.hi.uf ,l’lﬁ = umuﬁmrj j.ﬁg.m

tocsl Cp LS slo g 5l 8500 plas’ —¥D
e SIS ag ol (F C & M0 s g gl €0
LTS o= COyp ol alai (7
A gl o o0 Ad Sy Dijpe 4 gl e Al o o LS (spinothelermic) weeWU - sl s 51 -TF
a9 e0 slow | IS
Spgn o2 3 Ao las 5o 3ok sl 9 Sl - ()
gyt el Bk les Dol g apa s (F
Sapst (et §l Mlae gl &l 9058 s (T
Sy G e Sk 580 el g ol e (F
o9 00 z3l5 (Zona pellucida) Slis ide il 50 j| glado po az 10 Ol jluiliny i —TY
zlal 5l aey s (F e tulf (Y Yeyga (¥ CRRIPCI |
Fiiamd plaf oyl 3o Jokw E90 (2 Filel8 -TA
Merkel cell ¢f Melanocyte (¢ Langerhans cell (v Keratinocyte ()
fal plas b LET o (Contractile Vacuole) sLiil sls Joiafly Lol L& Y4
{=] i) Water absorption (¥ (;la5e e olae a8} EXcretion ()
(5 jo! pedas) Osmoregulation (¥ (. joms!| @ekai) Osmoconformation (v
P! s (Ctenophora) o) laaild o jlys 4 38 plas —Fe
s glails Slomiie ias, cta 5l laasls aas (Y Ao oSG a0 lls o) laails aam ()
it Connngilad (glyl0 5]l aemd(F i elads o olar gl ls ol loails de (Y
10 508 g0 plonil WigSir 9 15 sl 2T 5l g 5 Al 50 il gl asyld - F)
7 lad byl b p)F (slas 250 50 ()
T sl by cote T gl S 2 (T
Mg gl g Sote 0 8 lag SSL o 218 glie byl B p F glas ST
g sls Loyl las 251 4o (F
LT Y PSS B JC-X 00 PSPPSR S SO SPTLIN-A f POPTRPY RU S |
SIM (f MHA (v BHI (v EMB ¢\
139000 (raal pransilSn @IS rnags L5 iy )3 S5U oy 05y 59y —FY
GTP e (Y ATP Gaa ()
Ok Lt (A aly s (F o Bgiys | ool Sgigp 45 e (g5, (T
foylo 555k olms & (g rndon gyl cald jpnl Y plas —FF

] St oSy 0 (F P yamg 35 (T coal b g (Y g ()



¥ dseino 247F u.hi.uf ,l’lﬁ = umuﬁmrj j.ﬁg.m

fud ke swarming o8 o 57 pdaw 30 g 8L 31 S plas
Proteus mirabilis (¥ Enterobacter acrogenes (4

Klebsiella oxytoca (f Serratia marcescens(t

-fb

90 5 ko

gl o0 Sl L8 30 i cloindgind 9 )W slo ol 5o
s 0

(s gl asis (¥

thowidly (gl (T

e (F

Yol plas slald Jalu e las LSLT 30 noawl 5081 sl
Jebo sles )

Jak shis ) sla ST

welpguil aSd (7

i el (F

fomal yiaS dad jl laigs )5 0 3o (5T (lbyaa jl Suplas gl 3
AUG

CUG (v

GUG ¢r

UuG v

(! digige had A—0x0 —guanine a ST e JIsl) 51 g ooils® sland gilS s ATl 20 paif 5
Foguii o0 ot bl s 3 51 gt o0 3T 21l Jigi Akl i 03

Mut —M ()

Mut -1 (¥

Mut-5 v

Mut-Y (f

ol anlys az pliap ool codiyipo 890 00 Jae Jsbo o (Sl 4 Ubiquitin usly 5o 34
i dalyS 4y jo dis pyjatiy awgd g ead aly s 4 ()

W aalyS mh S Ggpe el 1T

i anly (6 S lger b s pSdis Jyle 0 (pols sy (T

s sl ayjems Ll o g Jais pojasis a (F

~¥5

-FA

¥4



M dmio 247F u.hi.uf ,l’lﬁ = umuﬁmrj j.ﬁg.m

Fawl F paly Sk Jolad glyla w3 ¢.pl5.1_- Soalay -8

aAVAA al,:.-:-,-ia v ataa (Y = FYAA . =fTAQ « o o088 ()
o fFAA . o,AFAa . =/Flaa (¥ o FFAA L oVtAa o o Thaa (¥
Faml Sy plas d Fwly 30 & Ol paidd 41 bgapo L g a5l 50 (oouldld glRpunaillin otas 0T
el tnjgpe Lagedleme (Y wloler (et ke )
s gle (7 el 09y0 @ihe (T
fuil (monohybrid cross) w s gise bl S 51 Jle ailed o ais 5 plas -AY
AaBb x AaBb (f AaBB x aabb (v AaBB x AaBB (v Aaxaa ()

09,00 jleud 4 (duplication) ;1,55 g (deletion) Sis 1 o0 doyd a3 ol o jle —0F
Wl ity S5 qom hsol Jlessl sl azsls LSS epladl 150 A SN
sl by i aer Adunls Jlaasl bl ansls LSS ol 3 o bis F1 (Y
il dolin Sl ol jo o ST adeels  dadl; (T
idads dia o) S5 e Aol Adess laddds (F
ol i S i ol ey 4 (g s K 0 AT gl sbbiel sl glail slaa Slas 00
fiwl plaf gl e 5508 e ; (UCAG), (synthetic)
Yif ¥ & F O

Pt o

oslis 55 Canl 5 jlond R st donant! 45 33 Gl 5 U Y 0 jleuds o 58 50 00l ool O U glF a5 WT -85
Tal aales ol il olaqn S 3l Soalal o Lokas!
T o) elaguS(F V¥ slage s (T ARUTRAS VA Q)
1l ey sl dcwlxo LU p oglae aod o eaile b ol clivo lac 4o l....!j.ii So sadled o ouFegladl yo —BY
oy ellas (F (so2 il 3=l (¥ kear (T (Vo) adsl e s (1
Taigd oo (didee Lot i plaf 51 g9l i slaawl —0A
Lol amye S (F lsacd (F looeign (¥ KatlS i slasan! (1
CoA 558 Jomo = Ly on jgn — Ly sl ()
CoA Lol g CoA Lowl pafly naSTy ¢F
| 0L RPN DO N T ) I
$sas STy (€
FUPOPPIY PP YUORC/VIC Y P FEO PUSE| BYE SPCTR [ENCIL R PR EPPVINC = B TC SRS PP 2
Ol s (F Slas (7 ol (Y o8zl



4 dsio 247F u.hi.uf ,l’lﬁ = umumrj hgm

e

100, o0i Joli SJl> sl 4 pie g glaan b I Syplas —F)
Active transport (¥ Facilitated diffusion ¢
Translational diffusion (% Passive diffusion ¢

Tl powwbio gy plaf RNA g DNA com aw jlislo s glp -FT

X-Ray (f UV IR (v CD
a0 R lalye 42 &1 o3l 5 o7 1 ok St Y

aclyl i g Lance, Jhase kg s (Y adyl Sad g as pals o s alels ()

Lo g adgl Dl s falS s (F lase S 25Ul pi g Loz pm (F
faielaS (Teorel) 555 alaly ol 3T S35 by Slowl 5 o Jalge  —FF

Los g a5 e | ga i a0y ojladl (¥ 8,0 a3l g wlale dles ()

a5 e S0 g Lo w2 (F S 20 g CAlE S e gyl (T
€S o Ko T (600 5 & crmplSsem sl 19 ] gicel plaS 3925 50

Cys (f Gly (v Lvs (v His ¢4
(JolT g e ialeT

Pl adgla 50 50 g sbo o alalo Loo als sogama o af clovdy Slagsan olp Fillasl o dicube —FF
stenotherm (f polvtherm v oligotherm (v eurytherm (4
Pl Lol gloa Jai alad Lols paeacua 1oy ke Cond )l sl 51 —£Y
st GRS 5 S 0 - iy iS5 S e L Siphet (O
ek A g T i - S e - I ke L Sl Sesl A (Y
el g 2l - g paSi L I ke (L oS e (T
b G g L 0 - ey G S ke L alls ki F
foails wnlys gloal 0T Jisle o g 1o t0 g pie 7ol 0 £lazal K 51500 plaf B —FA
kevstone species (¥ niche
competitor (% predator (v
finsl @lad g 9l slaaie? o il pgn o T Egia —FA
(temperate deciduous forest) s i Jazes |52o ()
(temperate coniferous forest=Taiga) ¥ » Jjeu |5 (¥
(tropical rain forest) sl JLL ela J8s (7
(temperate grassland) alocas cls ke (F
Sl e 2510 a2y Gl o ikl Jol (SO BLIGl o0 lge ey Y
ectoparasitism (¥ brood parasitism ¢

parasitoidism ¢f endoparasitism (v



Ve domds 247F u.hi.uf ,l’lﬁ = umumrj hgm

P rtcull U3 ot o

S slae e bl Aol (Y S il sy ()
Sl adlf ol oo ls ZalS (F Sl 590, ey SRl (7
Tzl plas o (Tonophore) poe S g (uniporter) 50 BU oS fes o ghid

S e pedass ()
JUisl Jae 15 g5La (¥

JE sl 555 B e g (T

e o B g s JUEI F

il @olo (] (lagig 05p0 33 ousay plaf iy Il S5 o

gl oo ST IIT ol 4y 1T ) cel gy, 5o ()

oy bl I pal & T ool 68 Jsin o (7

Sgdiga g ale ol Sdew 51 lls Sts T T 1T el L b (7

Bpd s STl o] Shew jliagd e Godial ) D)3 gy, a8 T el 0 1T cal Las L F

Pt @ldF penliy JUU lasgd Nﬂ.+ dots 5 @l pae Lol Lo

slaaNa™ &5 sl (¥ alas Nab Saaf ol ()

ail s 2 Na™ ST ojlail (% 4l o 2 Na™ el (T
Yogui oo oulis o F 9 0 i g S| el polis J1 S5 plaf 2guad 42

o jia (F e (¥ sy (V -:..1Iﬂ 4
Pl S Tial g3 2 31 153 BeT ;5 polie 5l Suplas

ey (F s (7 P (Y preelS ()
fasl oo | 81 Il o LlE pH jo ) polis jl Suplas ol

Oeeua (F P (¥ ZJLS (Y S ()

g0 planil (g g5k a2 b (2LF Jobo 30 priws (plaals

o Juub 5T g5 g HTANAT 500 51 35l 5l 990 (1

ol Judyet T gy g HTTNET 5jgnemms 1o jl 095 (¥

855 g g0 HTINAT 3,00 21 oo 1 T g5 5 ol Jlad e 0 (

oS oo yye HY NG iy 21 1o 5l ol 5 g Sl Jlad oy (F

S3 cil azly FpH OGNl g cla e =N pile S0 pSUl iy o g j sl G 00 52 5
flwl g cloo iz gig p 45 pme

+vf8 (F +1TF (T =\TF (Y =Y¥FE ()

LW I Y ST SERTEL PR PRCTPING { TN P KT PP

ol (F laad (T A (T lal g (4

=¥\

-¥r

¥¥

-¥&

-¥#

-¥y

—hs



W amin 247F u.hi.uf ,l’lﬁ = umumrj hgm

T oo gLk 1 jLTg aens Olggpm piidend palisd (Sigha vy ¥ plas
g o Jad NH asiss (\

g Jlad plelidS g oyl (b jind Jaug (Y

By et % sVl slecand g (T

gt o s NADH 3 A o3ilys Lol ags (F

faiis plas Cythy /T pSloS )0 Sty (gloog S

fFe—¥S aly S 4 Hemee 5 Hemeb & (0

YFe=¥S alges S 4 Hemec . .Hemeb g5 (7

YFe—%8 aigs 90 y Hemee & (Hemeb & (7

tFe—7vS aiys 40 4 Hemec 0 .Hemeh g0 (F

S co plodl o o plaf o 8 il L,..I‘Hu A.r@j.,,wfla.h.’u‘.fﬂﬁ T L e Ty [ =] -

Dy 590 5 Yz jars (1 el g A5 S5l 28e glapst ()

78 atgs (F Dy opmign 5 Vg ogps (T

T ot T gl )0 Sy w3l il 5 g el )5 510 g0 plas

Mg"™ cdale golil (¥ Lag 2l pH il 08

peil Jlad ol 4 iliwd glawsd st (F HCO, clale zals (7

algay (gl phand Byl T29d o palisd aigher ailjy) jebi CAM lald o et 5 PEP collad
.

ke a4yl el g ey g0 5T ()

SVle s il b g ed e S (Y

e 4y i b 3 e 59 5155 €T

Sl o el pd g g, 40 jULeS (F

Tl o0 (5 et 4 ol o Rl 1L i )30 ) (5 3agid (5T dilg) el G0 il
ol ool 31 (Y hbyon el ()

oo flS o 3 Rl ! (F B o Glaiz et (T

3,00 S0 anwlii joiw padici 0 o 3T plaS 5wl 55000 5 Awlid e o Sl o B plas
38 M sy oy 558 ADP 5l ol J5a i ¥ i a5 oy ()

(g5 Db i ey 355 ADP 5l caidlyg 5 Al gy 50 Slind | i o 5 ol (F
b 3 iy ey 35S UDP 0351 i0lind | Sliced 553 00 (7

by gty 535 ADP 5l oy 5 o2 > (slid o Dland [ Dlas s 5 peen (F
Yamd o pLid |y (Quantom efficiency) cogsiled ol papdo i 5 plas

i gle s | candigid (0 A glodds i glaygigd oluus ()

oad il glagygigh I (cljl 4 and ol3T lagy fnnT slutni (¥

o wder clagygigd I (6ljl as ead s ATP slows (7

g gm0 pliasd 03,908 08 4 o5 00d Ll slepgigd il 151 e (F

~Al

—AY

=AY

ke

~Ad

—-AY

—hh



W oamio 247F u.hi.uf ,l’lﬁ = umumrj hgm

il 39,550 2 Sl 33 gl Oy thy [ aSilaS 5l 5 plaf M s 2 50 AR
C}"baﬂ- i 09,5 ()
Cytl am o9, (¥
Riesk  rtign o2 09,5 (¥
Riesk .tis 0,585 ol ales (F
139800 g lnmnS T gloicnl I 93 phampmegid (oSl 55 o Cliblos camrge oS i plad -4

LIS (Y ST S 05 €1
Cythys, (F g A ST pan (7
Pl i gid a2 (1518 BLIG o gily] @AY St dio shle 1ga aidly g -A)
U5y Ly s (¥ (s oL 31 S ()
e & (F aligs L (T
JASS 1) ple GBS 5 g olep alail Slaniuy 1o )3 pudi o Jylu 45 12 il L iaSs lapasin Y
faiaf g

S 4G, al>je ) W08 oula s CDRKD L a8 50,k 5100

M s Gpals el )35 5 (CYCAS) A pai slap i ply (il 5,0 51(7

M4 Gy alopa 51,38 oudas o (CYCD3) D g lagpdSis la 3o 51 (7

S Gy al> e 5l 138 odas o (CDKD) D gy s o aily slojlas iy ol i3l oo 51 (F
Cagai go iy udd die s ABA 2555 ol AT a5 Jelge 51K plas -AY

pl ey pH al5” Jlis w aijs) Bailovs slo Jolas Lwgs ABAH Ll uliil ()

Pl oyt PH il JLis &y aijg, Bslows elo Jobo by ABA™ i 351 (F

ol oy pH s o & Ldgia clo Jpho by ABAH Ciz pals (7

pl oyt PH 2l Jlio ) Ldg3e (slo Jpbs Jawys ABA™ i fals (F
Cog o aily 5o Jlad el =0 adyi gile plaf 3o,k jI ABA  -AF

w it MRNA g5l luLl (¥ GA-MYB sy Lele ol ity ()

VI iy Jolz gl loe (F GA-MYB wsig; Jele plo e (7
Iinlan S jassntl sl Jibaga ol -0

ladnzudls ,o gam J>le g Josees jo Xanthoxal |55 als e 5 ()

Jojeiew 50 gdas Jolie g laasS o Xanthoxal LSas als e B (Y

loacadh o com fol e 5 Jo50000 00 —cis— Neoxanthin | LS5 ale . G (T

Jazatew 8 gdm folia g laanidl s 4—cis— Neoxanthin LS5 ale . G (F
F-hox glaimsisy 552 o plas wiaml o8 T ABP1 g TIRI glaesi iy 1Sy 38 Jobo (3900 S -4F

g o0 o guano

ABP1 . slodh (glié bee s (Y TTREL il izt

ABPl . sletl (clis s bos (F TIR1 « poedogutil a5 Biras cain O



W oamio 247F u.hi.uf ,lg.l.ﬁ = umuﬁmrj j.ﬁg.m

POt g0 i dighr 2L Johiw 50 JUad (Glagpd pus § a3 ne

GAr 3 GA, 92 catlbisd g Jangs KAO 5 CPS (sl i cled gorkiss L (1

GAy 5 GAY sz el s by Sl GA Yy, (slap ol cllad (5255 oy Sl (T

GAs 5 GAy sz 2lopd e by KAD 5 CPS (slags 5l codlad (5255 ey e (7

GAy § GAy y2 ploped g Jaug el GAr g jlenSt GAy. (glop ! Cullad conas o8 (F
fagudign dija) o b 3 Fgiap e o Jlad Seel difey Gl sl ke 1 Ty oo T 5 Sl
a5 g (F Oetg s (¥ pa ¥ (Y el 0

Fioal jlada ax 303 5a8 L8 Lell (Rl 1 s PPy PIT g 1590 o

T ¥a (F TYs (v The (T AL (Y

Pl pame (2LF glapg )T 9mud b ala) 50 4y 3§ plas

s i 4 4ty (PP2A) (glajlilens usg e s 5 ()

A ey atly glalS e o e 0y (T

it 338 Ay iy (LB el o g a9 S (T

it 95 4y Wil SLOTLS pdtin 09 5 51 (F

-4y

-4A

-44

—Yas

2l 51 () g Sgs g Egebanli 590 b LILE (gl % saiany ol dlaslgas Magnoliids jfos s plas
£ oS g0 g0 By b 42 I LI 03 oo (ol LIS 1T 3 398 0 plosta
olFss, - Piper (¥ sb - Laurus ¢\

5 — Aristolochia (fF plas - Magnolia (¢
Fadl o [ piul) g otugy) Mg £9 90 ) 2 gloges po jl Saplas
Pteridium (¥ Polypoedium (¥ Pteris (v Asplenium (\

—}+)

1-¥

31 S o 1ylo alawlad caiieas Alismatales auly o slacs ol LS a5 ;5 glbed pu jl Suplas —1e¥

Tagiign plade oyl 5o ir

Sagittaria (f Potamogeton (¥ Butomus (¥ Alisma (\
fawl pylaaiod o 8y elylo waaly pluf 4o dils asiwgs

Liliales (¥ Alismatales (v Acorales (v Asparagales (\
Pl « PY 4+ Y AYGY 2 0,00 plaf 4o JF Joud

Liliaceae (¥ Amaryllidaceae

Orchidaceae (% Iridaceae

Tl 3900 4 a1 00lS (] 59 aBles g9y 3 S T 09 g sl (gl (o o 332 (gD s, ol
w21, Marsilea quadrifolia (v w2l,8 Salvinia natans (\

wslize Adiantum capillus- veneris (f wgliss JPteris cretica (¢

) s ciiwn (Cryptophytes) codein F log) JS0 4 barge p ) 2)lae 4o

Geophyte (f Heliophyte (v Hydrophyte (v Helophyte (A

Y+ F

-4

\-F

V¥



VF amie 247F u.hi.uf ,l’lﬁ = umuﬁmrj j.ﬁg.m

fams o obid | Sympetalous Sl adown e pd 3l 4s gomms plad’ o K ol

Apiaceae - Araliaceae - Asclepiadaceae (\

Boraginaceae - Ericaceae - Cornaceae (¥

[.amiaceae - Bignoniaceae - Rubiaceae (¢

Orobanchaceae - Solanaceae - Convolvulaceae (f

Taguis oo g (Eudicots) Ads ols ladss eg, 550 o, plas

Illiciaceae (¥ Commelinaceae ()

Platanaceae (f Lauraceae (v

fiwsl plas . Brassicaceae (Cruciferae) ;Lels o p0 ;2 po o Samdg 5 sload
Dozl 5 At (F plasls g St (T fperil e g ez (7 ploo 00 5 bz O
] ramas i j 0 yle0 31 S plas Jsoetes o Equisetum gla( g} Sl by lia o

el Y1 as s Sl g Fla el Equisetum o ol 5Y1 gl Sla 4 Slajee- Isoctes (0
et 5V e g el leSle [S0ETES 5 4 Y o Sl o Slaee Equisetum (¥
it Y ady g Flajeali g0 e (T

s SY)EE Sl 5 Slajge 3 (F

focelaf Euphorbia ( yiz) o8 pw oemid ola Fhg oo 5o

ails byl g o5 pd ayge O 5585 (3l 5 (Y aily jo JgSia)5 5 paibow (31 5 (N
Gy 3 mle cegdl o JoSiil 31 8 (F ails 3o ldg¥ Lo g Jezals 31 8 0
Tandpn JoSld pglli oogjnee 5 TG AL> 30 99 52 lp ) glacSaler | Suplas

Ulothrix (¢ Zygnema (¢ Fucus (v Cladophora

fmmns S lads j2 e0ilf i Lele (Monoclimax) sl S5 4 i 4o

bl 2e (F ke S (7 peadsl (Y gyl o

Sl y i 1 il s § et Ko o) o g it dp s 395 o JL ) (6l g el plas
P glayas o asil desd

(Lithophytes) a1 (¥ (Chasmophytes) “ose.sls (\

(Psammophytes) cosesle (F (Oxylophytes)y cudalns (7

el a3 smature ecosystem) Al piuasssd] Su 3550 30 4 iF plas

o el g A e W mn £eS (T 8 Lalle g b g o8 e g9 ()

i s S Ty pmages b (s £95 (F W alls aulgs Ty pmager oo (g 95 (F

oge b (28 slaol e )3 ALS dg) elas ol e j9 sl w ey b

sdsd Ll yis b.c 4o 0 Fo Uas,s Fo g Yo alilas ola b.e o0 s aul, (Prevailing westerlies)
fogu g

(Savanna) ;lsla ()

(tropical rain forests) uleul JL sls S (Y

(tundra and coniferous lorest) ;) bg s [Soe o |aig (7

(temperate deciduous forests and grasslands) s ljale 5 dlactes suss )35 cla 5= (F

oA

1.4

1.

-

-1y

-1y

-1¥

&

-W\F

-y



1o asiee 247F u.hi.uf ,lg.l.ﬁ = umuﬁmrj j.ﬁg.m

fuil « Lyoniea feruginea (Walt.) Nutt. ¢l x Basionym wilgd o p ) ookl 3l Soplas” V1A

Malpighia ferruginea Nutt. (v Ferruginea lyvniae Walt. (A
Malpighia lyniae Nutt. (f Andromeda ferruginea Walt. (v
] Sl 4L pluS | ol o 5y oy 20 slaSd 110
(Xanthophyta)y Lulsad; (7 (Dinophyta) Lilssus
(Phaeophyta) clossd clal> (F tRhodophyta) 5 5 slasl (¥
3500 g pden comagos CAM § Cp griausid a3 2 sl plad 0 VY-
Magnoliales (f Alismatales (v Caryophyllales (v Asterales oy
€] o e b gla) U g Nymphaeacene § 5 5 Sdos plaf —IT)
B8 lakad o Lo Gl (Y Silse gand, (
¥ aac 3I~_F,J.E..;Lmd._==-ﬁ{'f ails (o 0asS1 ) cdial Jeleaiaa (T
2,5 glaal 1y ool 93 g li8pl jb sl gl p «ubabiolf Wialils plas -TY
(Tornefort) o jsai ¢ (¥ (Rauhin ;e ()
(de Jussieu) s go (F (Linnaeus) 4l (v
Fioal o d COltiS 20 ps 33 0900 -1TY
adue (F il (Y o (¥ ghal (4
fuss o plodo oyldogyio wha jl 1, (Pinaceae) (L lf oy Fig plas —ITF
83,5 (p2a55 By (F F e (T ) il (Y O s S ()

838 g0 g 33 156005 slaaigS s ymten Sluad o LolST asld alas -1¥A
Viridiphytes (f Rhodophytes ¢ Phacophytes (v Chlorophytes (\
48 oy i Sy gl gs G Ty 09 gl s 1T (APG) ps | Soijeld laganaid uld 4 TR
fo9d o rgeme (Synapomorphic) & 2l
Skt s 02 5 (3
O E PO o ¢
s Lta by, LS (T
(monosporic) Fle U s 558 b Jbs, & (F
09 o0 HLET (amad L) aulyl plaf b Jauilfad (soddids g —1TY
Fanunculaceae (v Calyciflorae ¢\
Magnoliaceae (¥ Monochlamydeae (v
i 2jaisf (Peripheral Isolation Model) sl s olas Jae gille -1TA
A8 o & Ienan il U Joes slaciens 8 LlLE ()
sl s (5 Ol E4g il (T
ol (Vg Loled o ColSy aands Sl £edy ol (T
ol oL a2y 0 S5 Dl Jpama (F



VP amio 247F u.hi.uf ,l’lﬁ = umuﬁmrj j.ﬁg.m

il 5 g 3 IS il ki (gl ] S (diagnose) el @l il -1T4
iy s sl gladgd ol (Y Ay om s 5093 gloay )l T Cilga ol ()
o ] gl i S ez ge o (F A28 s bl Bl (r
Pz ] 0 ral i digan bl S pastd &) oo (Specific epithet) glaigf d) amilis 1Y

-ii (f ~um (7 -ae (T -8 ()

A iphl g (S gyl lidicnds )) (BLE 1 o5

Faiis o o8y 18 Jakes (3933 o2 j Slge o lis L pla 3 1Y)

LSS il (b e (1 slals sladdyl 0
fags co (Seed dormaney) aile Suis palud o 2 Jolas il Suplas YY
=30 oy, (F gy 2z (7 Ik (T S ()
Fogdien ol olalS )2 (Phy) um al> o) Slg)y 4yl dolpo yo g slag) Jl Saplas ATY
WUS (f STM (v FT (v CLU g
faigd o Sid als o plad (o lapwdganily —VTF
e g e glacd (Y A poeid glact ()
sl o (f Siligp L ail> JS25 b (T
ol Jige plald 0 o5 eyl 53 Joka plag -1TD
sy sy (F ojsle (F prelSgp (V el ()
Gl 1y Ty o s 2L ol 1 ale i a3 o s il g Lausdoi 1 ulapiliwguil 1P
oo 2100 (g IS Dl S (Y el gl el I bl gag 5 ()
Sl g o gy o BgsTs (F Pl 0)l523 wCudlygag 5 o JigSTs (F
Ol g2 4l 321y Sl (51,15 o bl (50087 31 SepheT 59 gy it 30 PV
ails fa gaial Slals (Y el Slaly O
audal 8l sk (F Shelog e (T
G 3 gesd o &l o 50 (Nucleo - eytoplasmic ratio) puwdh sivw & diwd e Cow jlade 25l0e —1TA
Filcwl yads wled
P F acl (F o T (Y apol (3
il oglide Culighpor 38 b lucenl 5 ciliso Jalu 98 Sloul 43 pj Jelge j Suplaf Jslu plod plfia jo VYA
Tadla
Jbe Sl g el g0 gz (V e bl g )18 O

G g CmygeTl b IS (F Lapgjsadlyh JSid Jome g lame Ll 5 (T

il poiinnd po plaf Codlad dmai 50 Lo gladSU 5 j0 adgl ady b adle oud pusd - 1Fe
Lateral meristem (¥ Apical meristem (3
Primary thickening meristem (f Intercalary meristem (v



W oasiw 247F u.hi.uf ,l’lﬁ = umumrj hgm

sl gyl o o8 B sloass ) clicio (Syplas jo

Slidas LBl (¥ einl lalled (1
sladSo Bl (F Gl

fool iz (SAM) @lo ol ) i 3o 50 el collad a9 s ylouis j2 F (g 108 Ly 51
L sLya Ly 5 JEulS e cilands €1

Ly.Ly. L, 5 Jls ol oo Y

Ly Ly po Jlfsp Slommii 5 Ly o JUds 2 Sloms (F

Lo, Ly o Jlds ool cileis g Ly o JedS s, ilan s (F

e oo cogi 1) 2309 551 ol S plas

gl polpled a3 o Soadlygion b sl iz sloyJpl ()

Syl lalpla adl 2 sy cuigig b glacy e gl Jelu (Y

e leeglaa baty, Svgy 2l Jl a¥ s (7

Clailoe 2 L afly 0 (lants cianten e gla Jala (F

Tl dighe S o )0 slaije) oliaws g

S of o sl Jolo  Jolo joma b (gilge iy, LRES la sl Jobo jya ()
ol ol o Jslo g o0 ojlgs podgas aipy; BB Jib jemee (Y

el olyan Jolo g2 5 2te Lad p sgecialjy, Gla sla sl Jobo jymes (7
ol ol et ol ol 5 ie Lt b (g3l sl SIS Jalo e (F

Yol dafs LPit) Y Jme Jolo sloojlgs Conds

Dyl god JSL5 Jlos aid g agdslojlga ()

St pad (JoS gl 0lga Lal S5l adgl o lgs s (V

Bgiiend hSiS gl arad Lol 3l gl olars g acdyl o)lya (T

D gnd St aspill g adgl olgen Ll S3L s ais (F

€a 400 3923 (SAM ) &l ol wisns 3o 95 5l 9 (cibili o il am 0iyd alls CulS 51 g

Jatlss S5 (¥ () o 2l ()

aud ol (F ceadd claf LSS (T

Tl 0¥ I il dod 5T gl R0 5 gl 5 Suplas

LFY it E D API ¢y

Togdipn 0 md Aoty 0 il 30 0 j Sl 3 e game jl Syplas

iz o eyt (F 595 bl g (F ol sy a3 (T ol gl a0
0331 (oes iy 1 LI T o (g y90 (A5 sl g Sle Sy plal a4y ol o pd (glies ol b
Hobw son (F Hokw (¥ o ptigp (T e bS5 ()

Tiguin o0 00 Jaotn jabas o coliouin! glacdl gyl jl Suplal g e diile LT allw o

piogee (F e (V 4oty mgr (T el Sk (4

-1FA

-\F¥

Y

-1F¥

-1¥é

s

-\¥Y

-1¥ A

~1F4

=M



VA amie 247F u.hi.uf ,l’lﬁ = umuﬁmrj j.ﬁg.m

pemien clad> o ax 3 (Palmate) glaxsy o (Pinnate) claill o8 o p gl pou Y1 0138 0 2] 8 0

Yo, 0

e adsl gl (F ok (v paed e (T Sy LS ()

ol pumkd™E Sl Al sl gl u.'!‘j.lj plad 31 et slapladl o afwy Sou Slaalic s 4o
pd’.&ﬁn

u_nl-;..uu..ni_.'m ( ..'_'.\:'r'l,;s;..mj-:..&n_ﬂ}:._a{\

oo (e (sl 3gmg (F a¥ 2y (X

Fogan oo sablice S plas ul...fl‘1 i 30 T 30 1 (plasie pieens 3] JUad gl Catrnid

gl olals daa (F sadgl lalziles (7 Jalf lalf (Y Slslask )

gl el | igmieed s Jafly g akes aLF cleaisl (Dedifferentiation) oljple ol 8 81
Tt anlys ol oz ol ols

g il ol O abplal g ket (8 el (¥ gl €
figub o Jufid ol gai 3 (glal yo 4z 50 5 Joko (i plaS (5 (g9l (slait

J5b ool by, - el (F w2l ey bl Sl - BgsTs O

als Al e alo e - 2 (F s b s alo e - ST (7

~141

-1ay

-y

~14¥

-14d

Togage SOl I8 I g o pamin pj (o 200 gla T g | Saplas V0P

I.J‘}S"""“‘-'l -.dn.'.i.a_,g).é de,_J (Y el ‘r--f-l '-‘J"'!"i‘fl ..,Il-_?ﬁgn-.ﬂl (A

4o b diiy patea | JeS3s8 (F sad oSt aalase a7
ol auls (LELT | Bl a3 i ad e Cnd

el (F s g (T a.dgl ._F»SJ (Y e .j-ij (

asdl co GU1 30 yb 4 4y g b 1 158 9 nib S el a9 ald ol gl ol 5
a9l 4l 48 o8 g 3500 K ()

ooy il 3 Sl oyl b siys 35 pe S (T

ol aile ;o Culb olfle b cafgs 350 4 (T

digd o lrals saly ails 0 a5 ;.J}a e a (F

il oo Gl gz olef S0 (T b 2 55 25les i Saplas

3jles | (Growthring) slile ol ail> a5 543 0 aloul Wi suisl peeals S5 Lo ()
el OUtEr bark LSis locoled o aF Wad o sl 4ty e paealS s (Y

28 salp olled LS, eansl; a g agd e alou] sl panalS S Laza (T

25 delem collad LS aanly 4l onl g 0ad ce slol s g paalS Sy Ladé (F

fin] 4igSy (B3S pISD )3 ol sl s la Jphas sy g ;3 RNA (0510 cinidg
ity ca el 580 (T b o 2l ()

Suls oo ali8l e g alS” ol (F S i i (T

-\ay

L

164

Ve



247F

2l pple - (pwlidiCn ) dsgaina




247F P pake - pmlidicin 5 A0 g






