>

BRBNRES

Dendrology and Practice

ERY/RLhE
Plant Morphology

i

HIEEKRE FIMIRIREBEIRE A ##BE]5 (Kuo-Fang Chung)
School of Forestry and Resource Conservation, National Taiwan

University
QOO E(FHAEEAL - HRAIHCC
i BT — SRR — R A RAT ) A3.0
BRI AR )

é’ OpenCourseware
TR FN L) E-
1


http://creativecommons.org/licenses/by-nc-sa/3.0/tw/
http://creativecommons.org/licenses/by-nc-sa/3.0/tw/deed.zh_TW
http://creativecommons.org/licenses/by-nc-sa/3.0/tw/deed.zh_TW
http://creativecommons.org/licenses/by-nc-sa/3.0/tw/deed.zh_TW
http://creativecommons.org/licenses/by-nc-sa/3.0/tw/deed.zh_TW
http://creativecommons.org/licenses/by-nc-sa/3.0/tw/deed.zh_TW

Taxonomic evidence

« Taxonomic evidence consists of the characters used in
phylogenetic analyses upon which plant classifications are
based, along with characters used in describing patterns of
variation at obelow the species level.
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Taxonomic evidence

« Taxonomic evidence can be gathered from a wide variety of
sources, from all parts of a plant, during all stages of its

development (FBEMPEZFMKERSEE S TEYZE SR

B EREIAEIZE SRR © )
» morphology ( FZREZ ) . palynology ( 85322 )
« anatomy ( #EZI2 ) . secondary plant compounds
. embryology ( &2 ) (B R )
. chromosome cytology (%« -« proteins (ZRHEAIEEF?S )
IS AHREE ) « nucleic acid ( #%E&~%! ) (DNA

and RNA) -
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The evolution of two hypothetic species and their
character state transformation

Year 10 ®__ @ @%\ :
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Year 8 @ _®_ 0
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Year 7 Og‘m:,, N{O\m &
Year 6 OM}KO\
Year 5 Oi\ Q
A ,zﬁé:»«wﬁ
Year 4 O On
Year 3 0. O
Year 2 @)
/,f"’ y
Year 1 o o
O Petals white, stems herba- @ Petals white, stems woody, B Petals red, stems herba-
ceous, leaves non-hairy, leaves non-hairy, stamens five, ceous, leaves non-hairy,
stamens five, fruit dry, fruit dry, seed coat smooth stamens five, fruit dry,
seed coat smooth seed coat smooth
Character | Character state Character Character state
Petals white, red Leaves non-hairy
Stems herbaceous, wood Stamens five
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Year

O Petals white, stems herbaceous,

leaves non-hairy, stamens five,
fruit dry, seed coat smooth -

@ Petals white, stems woody,

leaves non-hairy, stamens five,
fruit dry, seed coat smooth

© Petals white, stems woody,

leaves non-hairy, stamens five,

fruit dry, seed coat spiny

@ Petals white, stems woody,
leaves non-hairy, stamens five,
fruit fleshy, seed coat smooth

B Petals red, stems herbaceous,
leaves non-hairy, stamens five,
fruit dry, seed coat smooth

# Petals red, stems herbaceous,
leaves hairy, stamens five,
fruit dry, seed coat smooth

@ Petals red, stems herbaceous,
leaves non-hairy, stamens four,
fruit dry, seed coat smooth
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e

Figure 2.2  The same hypothetical set of plants as in Figure 2.1 after eight years and

two more speciation events.
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- Botanical jargon (terminology)
- Plant structures and general terminology

o WNMRIF B LS ERRIEY) ?
« Many, if not all, of the terms outlined below should be considered
merely convenient points, along a continuum of variation in fom. ...
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. PEENEY) (Terrestrial plants) 4

1EY)E RBVSFR

- RIEMEM o

. IKEEY) (Aquatic plants) £ REKPIGHELTIEL o

. M¥=E1EY) (Epiphytic plants) MiEEMEEYRE LXK > BFR
IRFEMAEEHEALER o

. TEHEY (Parasitic plants) &4

e

ETEMAEIE YRS |k 0 DURFIARY

IRUStABEYIRI B D LTS © BE

(Parasite) o fhiEEYITEE E1EY) (

. [BEIEY) (saprophyte) » #I4%ZE (achlorophyllus), &

HIF

- ~N

QEHY%Q (mycotrophic)
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B2 E (vegetative organs) - f5Ez2s
E (reproductive organs)

1. Vegetative organs
root (18 ) ~ stem, shoot (&) ~ leaf (£)

2. Reproductive organs
flower (7€) ~ fruit (8 ) ~ seed (F&EF)

« From morphogenesis point of view, the major difference
between plants and animals
— less compartment
— the ability to produce a plant from any cell

- anomalous organs in plants
- BRIE  TEIHARITEE « RE ~ BRE -
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o IRELEEERYERL D
- F#R (Tap root) BFrEEE1E » IR E
TEERR—BEIFRI T > S@EE
BNl 1R
— {848 (Lateral roots) @HFRSEH
REV %
- 551 (Fibrous roots) BFEEEAAE -
FAREAR AL 2R 3 4 2 AR
*ﬁ%gﬁ X
- AZEHR (Adventitious roots) B1RIY
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- RE&EIR (Aerial roots) BHZE

R

- #7FIR (storage root, D)

-=F5

- ¥4 (buttress root, E)

- IR (Pro roots) B L4
%i%m ()

IR ~ %28 (Haustorial root) A Z3

ERH > AIRSHE ERYR

= HAVAR o [A MERALH

- IE AR AR

> QT4
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Stem types: various modification of stems and sho

protective
scale leaves

succulent
storage leaves

stem

bulb ( 8% ) caudex(ﬁ?ﬁ s EH) caudncnform(#lﬂﬁ%)

7 f.m cladode protective
scale leaves
v - scale leaves
Feerd o or leaf scars
1":‘;: »t
ke
li‘ .g )
(A cladode =
LA bract
R o af auht ndmg
') e
(BlRE /&) (reduced) rhizome (1RE )

cladophylls or cladodes  corm (EE culm (1‘=|= gﬁlcle/short shoot

W

leaf scar

scape ( {fEX stolon (EX) thorn(ﬂinJ) tiller tendril (%58 tuber (3% ) R

A
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X | EYRe R ERER 0 BE CEREVH 0 B
BENTERP -HWIEARELTR « EFHE ©

o Stem (¥ ) ZRIPAUAI DA :

- 8 (node): ¥ FEFENILAIER D
- B (internode): *Ey:pﬁrﬂﬁﬂﬂla'ﬂﬂ’]*‘ﬁ
-1 /| 91 (branch): BFE LA~ 'Z/J\% o

. Shoot (£ ) : stems plus its associated leaves
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. T&*%ﬂ CR2ER -
B /| K& (woody) RE{CMBESZE & » KEZRRE L -~ FERHHEE o
- ;E:féf | BZK (herbaceous) KREBILEFZZX » KEZPEFLE » 4EF
« EYIRERN R/ NIAREIEIZE » /] D4 .
-B&K (tree) : ZEEEHIU ALK » EAEE—BIZREIIEY) °
- %K (shrub) | ZEFEEBEIUARFEY) » EEESRRE S HEERE ©
—INEK (under-shrub) : B 1 ARUTHZEEFTIEK ©
- FEEK (EEEAR) (suffrutex) : EBEEEIFAECNEIIERIEY) °
- BRZS (vine) ! AEEHEIL ° REe@EMIMIMERBIEY) ©
-H7K (herb) : E&EFARAKREICHIEY) ©

é’ OpenCourseware
TR FN L) E-
13



o BREXK > (EHZRs FARREE—RGHVEA[F] ¢
- IBE (Tuber) }EMAEERM TE » YNHEIE o (A)
- IK& (Corm) FEMAEE > ABRIM TE » TEEEEMNIE > INEEHS
IR EREE R o SFEERR A o (B)
- B:%< (Bulb) HABREEE A MRV R » RRABLE o (C)
- BERE S EAR: (Cladophylls) ¥R RIE > 4k & » 1TSS 1ER » 21l

AE o
- ¥2 (Tendril) FYERARMIE R » LUEERMY) L > WNIGEEES - (D)
— fR#E] (Thorn) #EEIEETR] > WNEAR o (E)
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Areole ( RIEE ): characteristics of the cactus family
(Cactaceae)
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o ERERAKRE > AIDA .
« HII¥ (Erect) EEEFRME o (ME

. RIFEE (Ascending) BERVIRH > B&
(Decumbent) EEIPFMETEM L o

o JFEAXE (Prostrate) EFEATEM E o ([ 4 D)
(

. RHEX

. AEE (Creeping) FEEEATEHM L > B

o BEXE (Climbing) FI¥EEE ~ /B ~ TRE

(MI[E 4 F)

4 A)

HIiI °

(P 4 C)

gn_E4

EAR 0 35

( MI[El 4 B)

i M FBEL (stolon) o
Zay E M A NENZBEE S I

BT (Twining) SEFEMRUBSERMEN L » SBAREY 75 I EREROAE RERD o

(MIE 4 G)
. 1RE (Rhizome) TR TIEE > B

» ENfEIRREERY o

( Bt

=
=l

4 H)
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Stem habit: describing the relative position of the stem
or shoot, but also stem structure, growth, orientation

e
N

inflorescence

prostrate ( FEAE )

\\\ 5 v repent creepmg (A8EIR)
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Stem branching patterns is determined by the relative
activity of apical meristem, both the “original” shoot apical
meristem derived from the seedling epicotyle and apical
meristems subsequently derived from lateral buds.

from multiple

! ‘ "' sympodial
apical meristems

unit

sympodial units

7 .
7 sympodial
- _‘"J‘f -": . .
, _ teminal ./ 7  apical meristem abortive
\?/ bud ) ivides equ: i I
(23 divides equally terminal meristem

lateral

lateral
branch

i”Rlateral
bud

monopodial (EB#H)  pichotomous sympodial f

axis derived from

is derived fr Matioas! Talwan Univaraity
single apical meristem ( :|.|,|§ / RE'\J ) ( ﬁ ( 1E§ ) EHE"J ) i; a[e)li]c\aeltlné?il::elns m n: Eiﬁﬁ;ﬁ;;j
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Stem branching patterns

M

te

jtd

Main axis orthotropic
(B4 ) and monopodial
( EE#h4 ), lateral
branches plagiotropic
(KFEE ) and
monopodial.

e.g. /NERIFS

Main axis orthotropic
(B4 ) and monopodia
( EE#h4E ); lateral branch
system plagiotropic ( 7k
4K ) and sympodial
(E#E ).

e.g. 1B{ZHg

All stems similar,
orthotropic (B4 ) and
sympodial ( &84 ).
e.g. ZiE
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« ZIRERARRS > A] 9% (cont.)
- 845K (Climbing) FB¥#E2E ~ /ME ~ IR
4 o (F)

FHMEAEENSEEEER

<

1

~HERRE (Twining) BBHeAKARZEN MY L > EER S RE A Aher) o

£
(G)
~ 1R (Rhizome) IR THEE » B

b

B fE1ER

B o (H)
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Terminal/apical bud)
Axillary/lateral bud) £

caly bud) B# R &

- (S
- (Naked bud) 2B R BE=RERLF ©
?z‘ (Adventltlous bud) NEREMRIRIEZEL » ME

0+
L:r

SEREE ° 2HIM/IEY

1€ AID7

ENEITRIRAVEF o

eaf bud) ZEEAENLE o
-lower bud) EZEEHATEIEFEVEE ©
¥ (Mixed bud) EIRF2E S HEMTE{ERFHIEE ©

-
-
Collateral buds: two or more lateral buds at sides
F
-

E R ERIRBERYZF ©

578 2= R HYTF ©

=R Tuk=ii v
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twigs and buds ( R L

Twig Parts Bud Types / Parts

terminal (apical) bud \ ';_‘_

leaf 5 B__‘ P/
outer, primordia pr——
protective e 0
bud scales _ | I\ -
' - apical \\(,/ |
stipule hL‘11\ /\/]—— lateral (axillary) bud meristem ( : |
<— node | |

lenticels < i bud longitudinal section collateral superposed

internode

abortive apical
meristem

leaf scar <<
vascular bundle scars petiole m
encircling base

stipule scar leaf scar

mrul Tuwiwsn Unisamreil

} . ! | } OpenCourseWare
__— «— lerminal bud | | .
e scale scars o BRI C Al

| pseudoterminal naked infrapetiolar 25
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it _¢|(_|}3§\af) RIBEAEYINTICEFRNEGE

ERR AL
. IF (Blade) ©
. BEHA (Petiole) o (e
. FEEE (Stipule) o (Mt
. TE8Y (Sheath) o
- EFE (Ligule) °
« ZEH (Auricle)

(

(

(

(

TED

. R (Venation) o ([fiE 5) (0]
. B4 (Margin) o (FiE 5)

. i (Apex) o (FIE 5)
. HIZ% (Base) ° (i@ 5)
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Leaf structure types

| petiolar

bractlets spine bud

inflorescence/
flower axis
/-f)
v ] |

scale
bract

stipular

spine tendril (leaf) unifacial leaf

glochidia SpInes

phyllode (glochids)

te
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MOdIerd and abnormal leaves
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v/ 1 Leaf
tendril
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Pitcher plant (Nephenthes)
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L eaf

. ZF (leaf arrangement) , |
- B4 (Alternate) o (Kt[E 7 a) Oﬂn 7 %%
- B4 (Opposite) o (HMiE 7 b) ) I 4
- +F¥4% (Decussate) o ([MiE 7 b) Ey ﬁ\‘ 7
- B4 (Whorled, Verticillate) o (HiE&E 7d, @ b e e
- &4 (Fasciculate) o 87 ~

o« INEKHYPAREEATS
- FEAEE (Cauline) o (HMiE 8 A)
- BHAEE (Radical/acauline) o (Bt
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{pinnule)

pinnatifid

17" leat division
{pinm)

hipinnatifid

-
2" leal division

A eal division
{pinnle )

{pinnule)

1" leat division
(17 pinna)

tripinnatifid

FIGURE 9,33 Dhivision.

oo T Pro ] ey el sy . 22, ™
i \ { ) L __; sinns A =
k1 ! by | < b - Nl lusbe !
_:" |l~. f!- 'M . I -_.___\ . A -:-":'7 iy H\
= g @ —® L )
Ir "'\. I:.-' - :‘.- - -..: : - : :.-
W P \__.I |" - I -\..,:
g p ey Lo . = -
pinnately lobed pinnately cleft pinnately parted  pinnately divided sinuate
1/8-1/4 14 - 1.2 1/2-3/4 3 -eal
NS
T TE ';_ B
IIJ \"- /-'-.'
q’::'- "-L\l‘ L ~
T s
palmately lobed palmately cleft palmately parted palmately divided laciniate
175 - 14 1/4 - 172 1/2 - 3/4 d-eal
fi

2" leal division
(2" pinna}

incised

pectinate

decomponnd

Lobed ;&3AY

Cleft ¥ / A3y

Parted J&3HY

Divided 2%

Sinuate AR

Incised TRZIAY

Laciniate F / sA3<HY
Pectinate B ~ Eit&iX ~ i
AR
Pinnatifid ik ZEY
Bipinnatifid —[E]JI34AY
Tripinnatifid =[E]3I3H
Decompound EEHR
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petiole
stip ule%

plnnately compound bipinnately compound

petiolule
< \// ) “
e o N
| o T

palmate-ternate
ternately compound

/ \*‘//
\ /

rachilla \\petlo]e
T

pinnate-ternate biternately compound palmately compound

geminate-pinnate

costa-palmate

blade (R )

petiole ( EH)

petiolule (/NEE )

midrib ( EAX ~ FAH)

midvein (B IH)E)

secondary veins ( Z4RkAK ~ AIAK )

stipules (#£E )

stipels (/\EHE)

leaflet, pinnae (/N&E ~ IR/ )

rachis ( A& ~ & )

Rachilla ( 7NJI&H )

imparipinnate, odd leaflets ( &
AR )

paripinnate ( fBEJIiK )

palmate-ternate ( 2= )

palmately compound ( EiREEE )

unifoliolate ( EB#E%E )

geminate ( Ef/\E8Y )

costa-palmate ( BRHERKAT )
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Leaf attachment EE4

ﬂ/

K/\//

— \
& petiole '\ node _)}Ff\she ath \ \\
connate-
petiolate sessile sheathing decurrent  amplexicaul perfoliate perfoliate @i‘

RN |WEWRY  ARSN TR EER BE SEZFESN
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B2H (leaf base/bases)

A B C D E F

| | | |I |I lll| .I .-"" - ;* “ 7

lll.\ _;n"l L\lf,-'f nil/ l _/III Iﬁ.\x.-_’?ﬁﬁj'l fln";: u/
G H I J K L M

A. 02 (Cordate) ~ B. Ef2 (Auriculate) ~ C. &if (Sagittate) ~ D. Ef2 (Hastate) - E. &

f2 (Truncate) -~ F. B2 (Rotundate) -~

G. #§if2 (Obtuse) -~ H. #ZHZ (Cuneate) ~ |. Efk (#i% ) (Attenuate) ~ J. =F (Oblique)
HIFMAIRETE « K. [FiK (Peltate) ~ L. 8% (Amplexicaul) -~ M. ZF%¥ (Perfoliate)
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4372 (15%F2 ) (linear)
ENEER (narrowly oblong)
RMEEA (Oblon

*B?EHWIAﬁ(;el(l?strlg\?)/lyelllptlcalﬂ:/;-'lk Shape ( zlzﬁ )

EWEER. (widely elliptical)
[ElfZ (orbicular/circular)
W2 (lanceolate)

H#LEOPAZ (lance-ovate)

ORAZ (ovate)

&SR (widely ovate)

Bl EtH2 (oblanceolate)

Bl 15072 (oblance-ovate)
EISPRZ (obovate)

ZE=FAM (narrowly triangular)
=/A# (triangular)

BE=A%, (widely triangular)
IE=/AH (deltate)

Z# (rhomboid)

ORZERZ (trullate)

##2 (acicular)

22 (ensiform)

#BHEHZ (strap-shaped)

LM (cordate/cordiform)
A2 (falcate)
Z12 (pandurate)
BH. (reniform)
ZLH2 (spathulate)
2 (Subulate)

VAR Ve i N T o =

{ f N .‘; "‘.‘ // \\\ / \\ / \

[ { \ / \ / \

| ‘ ‘ | o \

“. “I ' f '\ /a \\ /4

\J/ / o/ "\\j“ \ . / \\77_)/ \,_,,_7_//
linear narrowly oblong  oblong narrowly elliptic  elliptic widely elliptic orbicular/circular

12:1 - 6:1 6:1-3:1 2:1-3:2 6:1 - 3:1 2:1-3:2 ~6:5 ~1:1

w‘f
.“" "“. “ I‘\ " “" e" \ ,f" \ /
[ [ | | \ \ / \ /
[ ) ‘ / \/ \ /
N v U/ \\i,/ \.\,i,./ Y
‘l lanceolate lance-ovate ovate widely ovate oblanceolate oblance-ovate obovate
| ‘ 6:1-3:1  3:1-2:1 2:1-3:2 ~6:5 6:1 - 3:1 3:1-2:1 2:1-3:2
|| A N\ N\ N\ N\
i \ y [\
L I /A JARRN /\ / N\ /N
. [\ / \ / \ ( ) / \
/ \ / \ \ _/ / \
/ \ \ \
\ /
N
CJ L ) ) L/ ) \_/ \_/
narrowly  triangular widely deltate rhombic trullate
triangular  2:1- 3:2 triangular ~1:1 2:1-3:2 2:1-3:2
6:1-3:1 ~6:5
7 S /'*'\ — Iy
/\ // ¢ N / \\‘- [
/ \ /f \ / I
| foN N/ / \ |
/ \ [ \ |
| \ [ | / \ / \ / [
| ‘- ) \ ‘ \\ // \ / 'H \f | "
\ A / \ / \ | | {
acicular ensiform strap- ~— >~ N - v U (S
shaped  cordate/ falcate pandurate reniform spatulate subulate

> 12:1 cordiform

a N\ —
/M A / \ I\ l \ \ “'/ \l\l
[ [ / \ | | \ /

[ ’ | | Vo

e

Mutin2ul Tuiwsn Unissrsily
¢ OpenCourseWare

u SR P iR

35


http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/info/copyright_declaration

Fir 7N

=45 (leaf apex/apices)
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MDD 1
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A. #8EAK (Cirrhose) ~ B. T4 (Aristate) ~ C. Eik (Caudate) ~ D. #i%

(Acuminate) -~ E. ##5¢ (Acute) -~ F. #iff2 (Obtuse) - G. B2 (Rotundate,
Rounded) -

H. 872 (Truncate) ~ I. " (Retuse) ZcimfiMA ~ J. MER

(Emarginate) -~ K. .02 (Obcordate) ~ L. B&fh (F2) (Cuspidate) ~ 4k

(Mucronate) ~ M. # (Mucronulate) A T
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A. 2% (Entire) - B. J&ik (Undulate), 7FEAR (Sinulate) -~ C. fHEgik ([Eles
IR E 54K ) (Crenate), /NliEgHk (Crenulate) ~ D. $EEEHK (Serrate) ~ E. #MiE
Bgik (Serrulate)

F. E#EEEiK (Doubly serrate) ~ G. Figik (Dentate) -~ H. /INIFEEiK
(Denticulate) ~

I %k (Ciliate) ~ L. #RAIAY (Incised) ~ L. 3%AY (Lobed) - ® oencoursanane
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Taxonomic evidence
consists of the
characters used in ...of
variation at or below the
species level.
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Taxonomic evidence can
be gathered from a wide
variety of sources, from
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