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Michel Adanson (1727-1806)

Familles naturelles des plantes , 1763

sl |
"In 1774 Adanson submitted to the consideration of the French Academy of
Sciences an immense work, extending to all known beings and substances. It
consisted of 27 large volumes of manuscript, employed in displaying the
general relations of all these matters, and their distribution; 150 volumes more,
occupied with the alphabetical arrangement of 40,000 species; a vocabulary,
containing 200,000 words, with their explanations; and a number of detached
memoirs, 40,000 figures and 30,000 specimens of the three kingdoms of
nature. The committee to which the inspection of this enormous mass was
entrusted strongly recommended Adanson to separate and publish all that was
peculiarly his own, leaving out what was merely compilation. He obstinately
rejected this advice; and the huge work, at which he continued to labour, was
never published. A
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Francis Galton (1822-1911)

~
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Galton je zakladatelem eugeniky. Galton byl bratrancem Charlese Darwina.
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Karl Pearson
(1857 i 1936)

Pearsonova p r 8§ see uplatnila v rozvoji mat e ma tstatistiky®pro oblast
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Table 3.1. Calculation of mean, variance, standard deviation and

coefficient of variation in number of stigmatic bands in capsules of the

Poppy, Papaver rhoeas (Data from Pearson, 1900 )

Number Difference Square of f x square of
of bands  Frequency, from mean difference difference
X fx x—X x—%?% flx—%)?

5 1 5 — 438 23.04 23.04

6 12 72 — 38 14.44 173.28

T 91 637 —-28 7.84 713.44

8 295 2360 - 18 324 955.80

9 550 4950 —0.8 0.64 352.00
10 619 6190 + 0.2 0.04 24.76
11 418 4598 +12 1.44 601.92
12 195 2340 +22 4.84 943.80
13 54 702 + 3.2 10.24 552.96
14 25 350 +4.2 17.64 441.00
15 5 75 +52 27.04 135.20
16 3 48 + 6.2 38.44 115.32

2268 22327 5032.52
22327
Mean = ———=09.
2268

oo Y flx—%)? _ )52 _ 503252 w55 s id0

n—1

n—1 2267

K 1.49
Coefficient of variation =i_ x 100 = 5% x 100 = 15.2%
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Fig. 3.3. Histogram of Pearson’s data (Table 3.1) for the variation in the
number of stigmatic bands in a sample of capsules of Papaver rhoeas. Such
histograms were often used in early biometrical studies. Campbell (1967),
discussing the use of histograms, suggests that they should be used only in
cases of continuous variation. For examples of meristic or other discontinuous
variation, frequency diagrams are preferable; in these, the frequency of each
class is indicated by a vertical line on the graph.
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Fig. 3.4. Early botanical results showing approximately normal distributions. (a)

Fruit length in the Evening Primrose, Oenothera glazioviana (0. lamarckiana),
for 568 plants collected in October 1893 (De Vries, 1894). (b) Number of

primary umbel rays in Anethum graveolens for 552 plants collected in July 1893

(De Vries, 1894). (c) Number of ray-florets in Ox-Eye Daisy, Leucanthemum
vulgare (Chrysanthemum leucanthemum), collected from 1133 heads in Keswick,
England, July 1895 (Pearson & Yule, 1902). (d) Number of main-branch veins
in leaves of Beech (Fagus sylvatica) from 2600 leaves (Pearson, 1900). (e)
Number of prickles on 2600 leaves of Holly (Iex aquifolium) from trees in
Somerset, England (Pearson et al., 1901). (f) Scta length in the moss, Bryum
cirrhatum, for 522 plants (Amann, 1896).
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Fig. 3.5. A normal distribution, showing proportions of the distribution that are
included between + 1 standard deviation and + 2 standard deviations with
reference to the mean. (From Srb & Owen, 1958.)
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Table 3.5. Variation in the number of ray-florets in Leucanthemum
vulgare (Chrysanthemum leucanthemum)

5 July 1901 30 July 1901 Total
Number  Ludwig (1895 Tower (1902)> Tower (1902)> Tower (1902)®

7 2

8 9

9 13

10 36

11 65

12 148 1 1
13 427 8 8
14 383 3 3
15 455 6 6
16 479 1 8 9
17 525 0 9 9
18 625 0 8 8
19 856 2 12 14
20 1568 8 19 27
2] 3650 17 26 43
22 1790 23 11 34
23 1147 22 10 32
24 812 21 10 31
25 602 22 8 30
26 614 19 5 24
27 375 16 4 20
28 377 14 6 20
29 294 12 4 16
30 196 10 2 12
31 183 16 4 20
32 187 18 2 20
33 307 29 1 30
34 346 20 1 21
35 186 6 0 6
36 64 6 0 6
37 28 0 0 0
38 16 0 0 0
39 16 2 0 2
40 14
41 0
42 3
43 2

Total 16 800 284 168 452

"Ludwig (1895): Plants from Greiz, Plauen, Altenberg and Leipzig, 1890-5
*Tower (1902): Plants from Yellow Springs, Ohio, USA (two collections and
total from same locality)



Morfometrie

odkazuje na kvantitativn2 anallzu for m
Mor f omeamalclkzey | sou b N @grgalismechcav § dsdruy unga |
anall zd ojsejlinelho z8znamumyt posomua etn? emfjh y )

kovariance me zfaktorg &teatem,g iaklolgch kv anoidhad
g en et iparknetyhvaru.
Mor fometrie je mogn & npaokulg 2etv okl ez hkaviahnotai fti

detekuje zmhDny ve tvaru, odvodit nBhDco :
vztahT

HI avmeZ2mem morfometrie je statistickiyert
ovliVvRuj2 tvar.
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Mor f ologick ® znaky

Stipules-character of anthocyan spot
Flower-wings colour
Flower-vexillum colour

Leaflet-margin shape on the second realleaf K V a I I t a. t

Seed-funiculus stability

Leaflet-margin shape at the first flowering node
Seed-colour at full ripeness

Seed-cotyledons colour

Leaf-type

Seed-hilum colour

Leaflet-colour

Leaflet-shape (in the first flowering node) Plant'seeds number
Leaflet-appex shape Plant-pods number

Seed-testa colour

Stem-lenght to first productive node

Seed-surface

Stem-length
dT hTusaind s\gedﬂwaght
Plant-seeds weight

Stem-lenght of internode under the first
productive node

Stem-number of sterile nodes
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Mor f ologic k &ategori ¢ k)®lata
podl| ehvarjaBicPvkiOvem pr o

con | vazey |onuf! 0] o Looma el ooy e f Lot o Loy Lo e Lo i kv o o
Var. koeficid 0,0 | 12,5 12,9 20,2 11,3 75,5 50,3 82,71 67,2 23,1 43,0
L0100742 Adept 1| 1 4 6 1 7 2 1
LO1007 77 Alanp 1 1 4 4 3 7 1
L0O100530 Bohatyr 1| 1 4 4 3 6 3 1
L0100732 Janug 1 1 4 8 1 6 3 2
LO100736 Komgt 1] 1 4 9 3 6 3 2
L0100793 Merkyr 1| 1 4 9 2 7 3 1
L0100746 Pegas 1| 1 4 2 6 2 1
LO10075 Primup 1] 1 4 2 7 2 1
L0O100688 Romep 1 1 4 1 6 2 1
LO100741 Songt 1f 1 4 2 6 4 1
LO1009718 Barytopn 2 1 4 1 1 0 0
L0100942 Hardy 2| 1 4 1 1 0 0
Lodyha
Lodyha |Lodyha |poéet Lodyh Listek tvdListek tvaListek tv
Lodyhddélka do Jdéka pod Jsterilnic|Lodyhajvitveni|Lodyhd v 1 kvit [okraje u 4okraje v |Listek tvqListe
ECN NAZEV OpakovéapiLodyha tvgdélka [prod. nodprod nodefnodu |[typ vitvina béZzolistini|List typnodu prav listu |kvit noddvrcholu [barvg
L0100762 [Adept A 1 4 5 6 5 9 1 7 5 2 1 1 2 7
L0100762 [Adept B 1 4 5 6 5 9 0 7 5 2 1 1 2 7
L0100762 [Adept C 1 4 5 7 5 5 1 5 5 3 1 1 2 3




Tradi | n2 morfometri e

Tradi | n2 nmaonrafloynzeutjrei ed ® ky, ¢§g2 Sky, h mo.t n
ObecniD platz, ge tradiln2 morfometrick:
Nevli hpbauwyit2 mnoha mRSen2 velikosti |e
korelovan®, jako visledek, existuje nnhI

mnoha mhRNSen?

Tr a d mdrfonfetrika, z a | aplikovatmu | t 1 vatra teit:it2i ku na m
promRNDneateRamMSén2 m obj egkéuzpObdg EeeSarlny?
vzd8l enosti, ale ug?2val se |iWWmsolul £fak tpa
statisticky porovn8valy odchyl ky a | ej |
Tyto metody pSinggely Sadu probl ®&mT. M]

definovan®, tedy se mRSila nap$2klad m
| de 8l n2 , dmd kiym8nom?2ou dos8hnout rTzn® bo
nemuwsPbec odpdMPSEat2 mTge d§t pro jin® t

neboS m2site mBGBmapSn2tvar elipsy a kapk
maxi m8I n2 a2 PkSie di¢ ob®Itkviar na prvn2 pohl
nelze tvar odvoditz p Dt n N, vjles Inendokgeirma | 2sel , | eg
vzd8l enostem, obvyticezeks po ®8jd@an@ edno gn ®
pTvodnPSedmNt z K varofekttii jet edy mnDZBracerr. m
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Figure 3. Landmark configuration recorded for each leaf.
Representatave H. crassifolium and H. pendulum leaves
are shown, with the locations of the 16 landmarks on their
digitalized shapes.

Figure 1. Patterns of morphological varation of Helichrysum crassifolium and Helichrysum pendulum leaves from the
Balearic Islands. Ten leaves from each sampled population are shown.

© 2012 The Linnoan Sociaty of London, Biological Journal of the Linnean Society, 2012, 106, 488513




D'Arcy Wentworth Thompson (1860 - 1948)

ON GROWTH Vvydsn® 1917
ANDFORM Z§kl ady biologick® mat

The Complete Revised Edition

DArcy Wentworth Thompson Transformalnz mS2¢



z8k!| Bdneeptvué&h adansfdnaace tvaru jako objektu
bi omet rzikcokuGnpSonZrew® | ifamutovallp r S AT cy
Thompson.

Jeho filozofiev y ¢ h §zpel laat o nps&eRshwhn J e m2mNnl i v
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s| o dvaryo® g a n izezpnsle vn@s € d n o cswcshp®@na v o Yh |
souSadvarit ®p §2 buzdmiujpBkmo grva §j eodvodd
zezmPDMefor)lmact ezs Zph h ®olgiemd®Zwlon@nT r
body| | 8§ s wbjektu.

Transf ormamal iz 8 s aodnie z epaugenagr af i ¢c k ®
vistug sk st jaBodkdli kvantifikaci. N a v Fhompson a jeho
n8sl| edkresliid £$ Db | e ktta kvgnyeld | body®& | 0 ujgkd c 2
vod?2ptetormacis 2 v Dt gpostur Bidal ggp ¢kt .at n
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PS2stupy zalaogenma®cA & h

Landmarkj e specifickl bod na objektu (nap
pravidla. Landmarkyj sou Dbi ol ogi cky cjefinovan@ ( a
je poklz&adgm&kl ad nagich mhDSen2). DTI egi

opakovPaonzr].ceI,tamcdhnthcukléme poro,vn§vat na |
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VNt glianmd mar mevbdhpandamas kdadni ce, | eg
zpTsoby vyhodnocuje. PSiSazen? soidSadn
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pSevr 8cen®, zalez §utréd@Mbad R M es veli kost?2, t¢

met ody na potlalen? tDchto defor mac?2.



Prokrustovaanahl z

jer ovrRd o ga@mko u mgmp o movcl2z n a | bnol dfo S et n@yt o
metody s a h dojp2S e | @0mau70. let, v y u g 3ew ayytazla | alg/ap osl edn?
dese tNaIzevt@yiaapob §j noBrovi S e crhy®logie, k t eprSlep adal
pocesp3Na Iermagrtatgh?oval nad ®| kw®h o @d e lngopakuseknut
nohou zkracoval. Totop Si | ®@log vi@ n v y B a &&nu poelstatu

super pwchniky,p £j & mgjesw y u g rotace,mosunuac el kzomli®n y
velikostid 0 s § h nh a k tkonf@uracev 1T z n a lbnolddVouav 2 o0& | edby T
bylaopt i mal ue brin2rlaady, vtomtop S 2 psardad r u h macrin
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Squares, z k r § d_8,p I/i2 o e dvou objektech potom Generalized Least
Squares, GLS.

AV ¢ atdo metodam8n Nk toeme8z @ nedlostatky, zn i crheyj z 8 v asg n N
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Geometrick 8morfometrie

Ge o met morfonke@ika( neb o t ak ¢
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Popi s fenotypov®ho
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