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North Dakota
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Flora of North Dakota Before 2010

One of the least botanically researched states

Only 55% of territory covered, some counties have less then 20
herbarium samples in public databases.

2019-11-08 5/105
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Flora of North Dakota Main Achievements

North Dakota flora research
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Flora of North Dakota Main Achievements

Oak savanna growing on aeolic sands

We tried to concentrate our efforts in most floristically interesting

regionS, .o 2019-11-08  8/105
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Typical collection plot
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Now in 2019
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Collection workflow

TEMP
LABELS:

PLANTS location,

collection —

& photo IDs DRYING,
T PRESSING

PHOTOS
WITH GPS LOCATION

DATABASE

PRIMARY
TABLE

HERBARIUM

HERBARIUM
DATABASE

PERMANENT
LABELS

CHECKLIST

Plant collection movie (2 min)

Shipunov 2019-11-08
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http://ashipunov.info/shipunov/school/misc/mov/nd_flora_collection_movie.mp4

Flora of North Dakota Main Achievements

Checklist workflow

lists of photographs filiers_mcludes

Web page

« self-tests
” and reports

data pool

PDF book

plant lists, herbarium databases

(This is how Rmanual works, the R-based semi-automatic workflow
which is capable to make photographic manuals from the set of flat
tables and images.)

Shipunov 2019-11-08 12/105



Flora of North Dakota Main Achievements

Flora of North Dakota: the Web page

Flora of North Dakota: Checklist

Version 2, 20190220

(Citation] Shipunov. A. Flora of North Dakota: Checklist. Version 2. Ed.: Kartesz, )., and Nishino, M. 2017—onwards
Book in PDF format, with maps, images and more (> 125 Mbi)

SEARCH NANES CONTAING Svow 10 v |seecies

Family Species - Counties sources Extra info
Acoraceae Acorus americanus, sweetflag 'BOTTINEAU, GRAND FORKS, MCHENRY, PIERCE, RANSOM, TOWNER. Introduced. g‘:‘az 517‘;‘1;” 27.28,29,33,34, oy
SARES, BURLEIH, CASS, 001, SIS, GAAND FORKS, KIDDER, LOGAN. MCITOSH, PEMBINA, 1. 4,5, 7,9, 11.17.15, 25. 26, 29,30,
Adoraceae Sambucus nigra, black ederberry o B TS ik o Ao, oodorss Pt ap
Adoraceae SAAGENT, TRALL WALSH 1,4.5.5,25.26,29,30, 41,43 ap photo
BATNES,BENSON BILINGS, BOTTNEAU, BURKE QURLEIH,CAS5, CAAER, DU OO, EUMOIS. 1 3 3 507 711 19,117 10,
Adoraceae Vibumum entago, nannyberry MO, i S N Lot My MG S S e 157 3758 21852, o, ot oo, o, ot pncto
SARGENT, SIOUX, STARK, STEELE, STUTSMAN, WALSH, WARD 39,41, 42, 43, 44,
SARNES, BENSON, BOTTIEAL, BURLEH, CASS, GAVALIER, GRAND FORKS, HCHENAY KELSOI, s s n e,
Adoraceae Vibumum opulus, European cranberrybush PEN A, FERCE TAEY: RANSOM. FICHLAND, ROLETE, SAMGENT, STEELE STUTSHAR TOWER, 13,8 5.5,6, .7 11,16, 17, 18,25, Photo, photo, photo,photo
TSR
Adoraceae Viburmum rafinesquianum, downy arfowwood  BOTINEAU, CASS, CALIER, GAAND FORKS, PEMBINA, ROLETTE, WALSH L3035,87. 7002028, 29.50  yap pnoto, photo

BARNES, BENSON. BILLINGS, BOTTINEAU. BUFKE, BURLEIGH, CAVALIER. DICKEY, DIVIDE. DUNN, EDDY.
ENMONS, FOSTER, GOLDEN UALLEY, GRAND FORKS, GRANT, HETTINGER, KIDDER, LANOURE, LOGAN,  1,2,3,4,5,6,7.7,5,11,13,15,16,17,

Rismataceas  Alisma gramineum, narrovieatwater planiain  HEHEN MO IO HOREUBTE, S, MRk MONTON: HOUNTIA LSOt PR ey, 1o 13,3125 2o, 29 30 39,3139, 30,
HAECH, AN, SHRGENT,SHEM S, SLO, STARK STEELE STUTSHAG TRALL VAR WELLS, A1, 43 4,45 4347
o
s sy suuncs oy v i, oss o b
s plantago-aquatica, European water S o B O A R e .
Rismotaceae  Allsma lantago-aquatica,European wate B L ™
plantain NELSON, OLIVER, PEMBINA, RAMSEY, RANSOM, RENVILLE, RICHLAND, ROLETTE, SARGENT, sHEmDm,
e e e L i R WALSH, VAR o e
BENSON BILINGS. BURKE, CAUALIER, DICKEY. E00Y, FOSTER,GAMD FORKS, LAMOURE. L0633 1 0 10
Allsma subcordatum, American water plantain  MGNTOS#, MCLEAW, MOUNTRAL, OLIVER. PEMBINA, AWSEY, RANSOM, ICHLAND, SARGENT, SI0UX, 3,55 1,8:3%, 14,3738 19:21: 2% ap photo, Photo, Photo. Photo,Photo, Phato, Photo, Phalo
. ER

BARNES. BENSON. BILLINGS, BOTTINEAU. BOWMAN, BURKE, BURLEIGH, CASS. CAVALIER, DICKEY.
DIV, DUNN DO, EMMOS, FOSTER, GOLDEN WALLEY, CRAND FGRS, GRANT, GRIGGS, HETTINGER. 5.5, 10,21, 28,20, 39,41, 42,43, 45
Alismataceae  Allsma triviale, northern water plantain KIDDER, LAMOURE, LOGAN, MCHENRY, NCINTOSH, MCKENZIE, MCLEAN, WERCER, MORTON, NOUNTRAIL, 3 - -
NELSON, GLIVER, FeMBINA, FAMSEY, NSO, RENVILLE, RCHLAND, ROLETTE SARGENT, sioe.
‘STARK, STEELE. STUTSMAN. TRAILL: WALSH, WARD, WiLLIA

Map, Photo, Photo, Photo, Photo

Family Species Counties Sources Extra info
Species 1- 10 from 1,607 total A

http://ashipunov.info/shipunov/fnddb/

Shipunov 2019-11-08 13/105


http://ashipunov.info/shipunov/fnddb/
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Flora of North Dakota: the book

Linderniaceae, False pimpernel family 651
64. Linderniaceae, False pimpernel family
1(1090). Lindernia dubia (L.) Pennell, yellowseed false pimpernel [ ]
Flora of North Dakota
Illustrated Checklist

Distibution CASS,EAIVONS. KIDDER, LOGAY,
VICINTOSH RARSON RICHLAND, SARGENT,
STUTSVAN

Alexey Shipunov

15,1,36,27,50,57.

65. Loasaceae, Loasa family

1(1091). Mentzelia decapetala (Pursh ex Sims) Urb. & Gilg ex Gilg, tenpetal
blazingstar
JE—.

Distibution ADAVS BILLINGS BOWAUN,
BURLEIGH, DUNN, EMMONS. GOLDENVALLEY,
MCINTOSH, MCKENSIE, MCLEAN, MERCES,
TON, VOUNTRAIL: OLIVER, RANSOM,
RICHLAND, SARGENT, S0UX, SLOPE, STARK,

Version 2. February 20, 2019

Shipunov

Checklist PDF

2019-11-08 14/105


http://ashipunov.info/shipunov/fnddb/shipunov20190220_flora_of_north_dakota_illustrated_checklist.pdf

Flora of North Dakota Main Achievements

PDF book, typical page

574 Plant List

3(1172). Linum perenne L., blue flax |

Distribution. ADAMS, BARNES, BENSON,
BILLINGS, BOTTINEAU, BOWMAN, BURKE,
BURLEIGH, CASS, CAVALIER, DICKEY, DIVIDE,
DUNN, EDDY, EMMONS, FOSTER, GOLDEN
VALLEY, GRAND FORKS, GRIGGS, KIDDER,
LAMOURE, LOGAN, MCINTOSH, MCKENZIE,
MCLEAN, MERCER, MORTON, MOUNTRAIL,
OLIVER, RAMSEY, RANSOM, RENVILLE,
RICHLAND, ROLETTE, SARGENT, SHERIDAN,
SLOPE, STARK, STEELE, STUTSMAN, TOWNER,
‘WARD, WELLS, WILLIAMS. Introduced.

Sources: 1,2,4,6,7,8, 11, 13, 19, 21, 24, 26, 31, 32, 43.
Photographed in VI-VIIL

Shipunov 2019-11-08 15/105
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Main Achievements

Every page of book combined from multiple sources

574 Plant List
Table of
Automatic Table of ‘common
numeration authors names
Table of
3 (1172).!Linum perenneB e @

Integrated
species
fist

Sources: 1, 2,4, 6,78, 11, 13, 19, 21, 24, 26, 31, 32, 43.

Distribution. ADAMS, BARNES, BENSON,
BILLINGS, BOTTINEAU, BOWMAN, BURKE,
BURLEIGH, CASS, CAVALIER, DICKEY, DIVIDE,
DUNN, EDDY, EMMONS, FOSTER, GOLDEN
VALLEY, GRAND FORKS, GRIGGS, KIDDER,
LAMOURE, LOGAN, MCINTOSH, MCKENZIE,
MCLEAN, MERCER, MORTON, MOUNTRAIL,
OLIVER, RAMSEY, RANSOM, RENVILLE,
RICHLAND, ROLETTE, SARGENT, SHERIDAN,
SLOPE, STARK, STEELE, STUTSMAN, TOWNER,
‘WARD, WELLS, WILLIAMS. Introduced.

Photographed in VI-VIIL) fopies ° P

8 List of
photos

I
thumbnails
f

o
images

Shipunov
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North Dakota plant manual

Alexey Shipunov

Contents

Chapter 1. Key to plant families . . . ... ...
Step one. Most remarkable big families . .. ... ... o o
Step two. Unusual plants: cactus, woody, water, spore plants. 7

Plants of North Dakota e G - Gl Gl BE

Chapter 2. Manual to the commonly cultivated trees and shrubs

Manual “ADPEnGix A, GIOSSErY -« -+« - - -

Chapter 3. Manual to the Compositae 38
GroupKey . . . .. .- . EY
59

39

59

0

40

Group G o L s
Group H 45
................. Lol 16
Solidago L. and Olfgoneuron Small. (Goldenrods) 49
‘Artemisia L. (Sagebrush, Sage, 50
‘Symphyotrichum Nees (American Aster) . 50
‘Hellanthus L. (Sunflowen) . ... .. ..... 51
Heterotheca Cassini, false goldenaster 55
Chapter 4. Manual to the genera of Gramineae . . . . 57
Group Key. I . Sl L5t
58

59

Cel

6

66

1

o8

Chapter 5. Manual to Cyperaceae 70
Key to Genera s . 70
Chapter 6. Manual to the Labiatae s ... ... .. . ceem
Key to Genera 71
Plantago L plantain - - - - - .. L L L. Ll lllL LIl s

Drafversion February 18,2018

Plant Manual PDF
Shipunov 2019-11-08 17/105


http://ashipunov.info/shipunov/school/biol_448/nd_manual/nd_manual.pdf
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North Dakota Ethnobotany Database

North Dakota Ethnobotany Database
Compiled from literature sources
version 1.0
SEACH NAMES coNtaninG [ SHOW | 10 v | PLANTS
- - English
Scientific Family commeon Native common names General Specific uses Reference
name use
name
n snowball Remedy for stomachache, A 7 "
‘f}g";g','fs Nyctaginaceae sand NA Medicinal constipation, and various ;mt?‘sechgnke (19_?223 Medicinal wild plants
9 verbena insect stings prairie, p.
This tree was also used for
sugar making by tribes, sap  Gilmore, M.R. (1991) Uses of plants by the
) Tashkada: Dakota, Main, is mixed with sugar maple  Indians of Missouri River region, p. 49;
Acer negundo  Sapindaceae boxelder adiagobi’ muk:Qjibwe medicinal, sap to drink as a beverage.  Smith, H.H. (1932) Ethnobotany of the
ag <0 other Wood made into charcoal Ojibwe Indians, p. 353, 394; Moerman, D.E.
and used for ceremonial (1998) Native American Ethnobotany, p. 39
painting and tattooing
Furnish designs, boiled the
leafs for tea to cure sore
Ornamental
cicigime'wic-Ojibwe, medicinal, | ©Yes: Sapisusedtomake  Smith. H.H. (1932) Ethnobotany of the
Acerrubrum  Sapindaceae  redmaple o9 MR " sugar. Tree is used as Ojibwe Indians, p. 353, 412, Moerman, D.E.
g 52 lumber for building (1998) Native American Ethnobotany, p. 40

http://ashipunov.info/shipunov/school/biol_310/nd_
ethnobotany.htm

Shipunov 2019-11-08 18/105


http://ashipunov.info/shipunov/school/biol_310/nd_ethnobotany.htm
http://ashipunov.info/shipunov/school/biol_310/nd_ethnobotany.htm
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ZZ/X: Plantago and
Plantagineae

What are Plantagineae
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ZF 7N Plantago and Plantagineae ~ What are Plantagineae

Genus Plantago

About 230 species, distributed worldwide. Above is Plantago barbata
(Torres de| Paine, Patagonian Andes).

2019-11-08 20/105



77 /N1 Plantago and Plantagineae What are Plantagineae

Littorella

Only three species, in lakes or desalinated seas: Patagonia, American
Great Lakes and Northern Europe

2019-11-08 21/105



Z7/N: Plantago and Plantagineae What are Plantagineae

Aragoa, Columbian paramo endemic

About 20 species, mostly in Columbia, only one in Venezuela.

Affinitieg, were unknown before 2000s. 20191108 22/105
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ZZ/X: Plantago and
Plantagineae

Current results
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Plantago of North America

ZF7r/X: Plantago and Plantagineae

Current results

Flora

of North

America

Littorelle « Plantago + PLANTAGINACEAE

1. Livorella americanaFernald, Rhodora 20- 62. 1318
* Ameran shaceweed, laxorelle d'Armérique (1] 7]

s fbrous-rooted.
ves dask green o gréca whea
dey, ety e o e
subulate, 1040 x 1
fibrows.  Spiken saminars Sebamd, “\ﬂ“\ard!l’\pnwlde!u
owers i, poduncics $-30 mm,  Of North Amercan plans a0 3 ditinct species R. K
Slabrous; pistilate fowers 2-5, Humrdaal 2003).
St base of plane beacts rounded 1230 americana (Fernald) Rahn s an invalid
fowers: sepals 2.5-3 _qum e et o

corolla lobes erect; stamen cormestive 10 | mm. Nutets
2.5-3 mm. Seeds 2-3 mm. 2n = 12.

40. PLANTAGO Linnacus, Sp. PL. 1: 112, 1753; Gen. Pl. ¢d. 5, 52, 1754 +
[Latin planta, sole or flat, and -ago, resembl

Plantain

alluding to leaf shape of P. major]
Alexey Shipunoy
Paylisum Miller

Herbs, annual or perennial, somesimes biennial [rarcly suffrutescent or arborescentl;
caudex usually present when perennial. Stems present or absent, if present, crect, glabrous
or hairy. Leaves usually basal, usually alternate, (cauline and opposite in P. afra, P. indica,
P s lade fleshy ;

(P. tuveedsy) or not (F. major).. Inflorescences axillary, spikes or spiciform, dull, somesimes shiny
(P. canescens, P. lanceolata, P. media); bracts present. Pedicels absent o present; bracteoles
absent. Flowers bisexual; sepals 3 or 4, nearly distinct (abaxials connate in P. lanceolata),
oblong, calyx radially, rarcly bilaterally, symmetric, cuplike; corolla semitransparcnt, radially
or weakly bilaterally symmetric, lateral lobes smaller, » tubular to = funnelform,
spurred or gibbous, tube glabrous, mW hairy (P. coronopus, P: maritima}, lobes
2or 4, free, cqual, Alaments glabrous, Raminode 0; ovary 2-locular, placentation free-central,
sometimes axile; stigna clongate. Fruits pyxides, lanceoloid, rarcly ovoid (P. macrocarpa),
dehiscence circumscissile (indehisc jscence not circumscissile in P, macrocarpa).

ent or dehis
Seeds (1 or)2-35, black or brown, sometimes dark red (P. rhodosperma) or yellowish brown
(B, virginica), oblong, wings absent. x = 4, 5, 6.

‘Species ca, 210 (32 in the flora): North America, Mexico, Central America, South America,
Europe, Asi, Africa, Pacfic Islands (New Zealand), Australia.

Pl and arctics
P, asiatica Linnaeus (New York City, US 295731 biguous as to locality, and
ere is no evidence that it is established outside of cultivation in the flora area. Among North
American mwm. several native species have been introduced to states or provinces outside
their pative ra

For species " bilaselly symmetric capess, epal legrhs n he desripeions are for the
adaxial sepals.

Aspeci

summer.  Shorelines of lakes, ponds,

£

Shipunov

2019-11-08

24/105



Z7/N: Plantago and Plantagineae Current results

219 species, 1700 sequences, 900 tree terminals

Plantago

Littorella

< Aragoa

Shipunov 2019-11-08 25/105




77N Plantago and Plantagineae Current results

Phylogenetic density: 3D surface
subg.| Plantago

subg. Coronopus

subg. Psyllium s.l.

Shipunov 2019-11-08

26/105



Z7/N: Plantago and Plantagineae Current results

Ripeline

DNA database
Synonymy and species checks
Make list of “wanted” species
Align, trim, gapcode

Concatenate

Maximum parsimony
(through “phangorn”)

Bayesian

“Technical” trees (through MrBayes)

Alignment-free k-mer Single marker NJ

That amount of work is possible to manage with Ripeline,
semi-automatic R-based workflow which is capable to work with
thousands of sequences.

Shipunov 2019-11-08
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Z7/N: Plantago and Plantagineae

Current results

Machine learning places unsampled species

Dim.2

(=

0.5

0.0

-0.5

-1.0

Plantago

Coronopus
o
®

Psyllium s.I.

T
-1.5

T
-1.0

T T
-0.5 0.0

Dim.1

Colors (subgenera) are from DNA, positions (species)—from

morphology. If species has no DNA, its position will tell subgenus.

Shipunov

2019-11-08

28/105



ZF7r/X: Plantago and Plantagineae Perspectives

ZZ/X: Plantago and
Plantagineae

Perspectives
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77N Plantago and Plantagineae Perspectives

The review of Plantagineae

Alexey Shipunov

Plantagineae
of the World

2t

October 9, 2019 version

Shipunov 2019-11-08 30/105



Z7/N: Plantago and Plantagineae Perspectives

Regional reviews

a

PJIOPA HMXKHEIO
[TOBOJI2KbS. Tom 2

Pa3sjie/lbHONEMNeCTHBIE IBYIOIbHbIE
COCYAMCTbIE pacTeHHst
Yacts 2

Tom 2. YacTs 2

o
4
=
=
o
m
o
=
2
ol
T
=
=
e
£
o
=
&

Flora Malesian

Series I - Seed Plants

“Flora Malesiana” and “Flora of Lower Volga”

Shipunov 2019-11-08 31/105



Z7/N: Plantago and Plantagineae Perspectives

Plantago hakusanensis, P. japonica, and hybridity in
plantains

Shipunov 2019-11-08 32/105



W 7*®}: Buxus, Haptanthus and other Buxaceae Haptanthus story

Y T 8l: Buxus, Haptanthus
and other Buxaceae
Haptanthus story
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W 7*®}: Buxus, Haptanthus and other Buxaceae Haptanthus story

Haptanthus hazlettii

One of the most rare plants in the world...

Shipunov 2019-11-08 34/105



W 7*®}: Buxus, Haptanthus and other Buxaceae Haptanthus story

Search strategy

T—;W “‘\\ Hacienda Juan Jose
¥
"IN, 0

¥ -

o

B
1980°l0calion?

d

Camp

A
’ Waterfall

The main strategy was to search along borders of tree
cuts/pastures/plantations. Most of flowering small trees are concentrated
there.

Shipunov 2019-11-08 35/105



W 7'®&: Buxus, Haptanthus and other Buxaceae Haptanthus story

Haptanthus found again!

Shipunov 2019-11-08 36/105



W 7*®}: Buxus, Haptanthus and other Buxaceae Most important developments

Y '8} Buxus, Haptanthus
and other Buxaceae
Most important developments

Shipunov 2019-11-08 37/105



W 7'®&: Buxus, Haptanthus and other Buxaceae Most important developments

Phylogeny of Buxaceae sensu lato

Shipunov

Didymeles
Pachysandra

Styloceras

Sarcococca

Buxus

Notobuxus

Tricera

Haptanthus

2019-11-08

38/105



W 7'®&: Buxus, Haptanthus and other Buxaceae Most important developments

Didymeles toamasinae nom.prop., new species from
Madagascar

Shipunov 2019-11-08 39/105



Y 78 Buxus, Haptanthus and other Buxaceae Most important developments

Kihijiso terminalis nom.prop. and Sealya conzattii
nom.prop.: species of two new monotypic genera

Shipunov 2019-11-08 40/105



Bitterbushes, Picramnia family What is Picramniaceae

Bitterbushes, Picramnia family
What is Picramniaceae

Shipunov 2019-11-08 41/105



Bitterbushes, Picramnia family What is Picramniaceae

Picramnia

About 40 species, mostly in Central and South America, one species
(P. pentandra) in USA (Florida).

Shipunov 2019-11-08 42/105



Bitterbushes, Picramnia family What is Picramniaceae

Alvaradoa

About 8 species, mostly in Central America (A. amorphoides also in
Florida).

Shipunov 2019-11-08 43/105



Bitterbushes, Picramnia family What is Picramniaceae

Nothotalisia

PR ey '/‘;;','J vinane, (Snenll)
i A
Ttk 1 Tl 200

Only recently discovered but spans from Panama to Peru. 3 species.

Shipunov 2019-11-08 44/105



Bitterbushes, Picramnia family Results in Picramniaceae phylogeny

Bitterbushes, Picramnia family
Results in Picramniaceae phylogeny

Shipunov 2019-11-08 45/105



Bitterbushes, Picramnia family Results in Picramniaceae phylogeny

Phylogenomics

1001 Gossypium thurberi
100 Gossypium hirsutum
Theobroma cacao
Leitneria floridana
Citrus sinensis
——— Alvaradoa amorphoides
1 100 Picramnia pentandra

Staphylea colchica

100

Malvales

| Sapindales

| Picramniales

100 |— Carica papaya Brassicales

Plastome phylogeny with Picramniales support
(Logacheva & Shipunov, 2017, fragment)

Shipunov 2019-11-08

46/105




Bitterbushes, Picramnia family Results in Picramniaceae phylogeny

First phylogeny of Picramniaceae: 95% of species

coverage

Shipunov

Alvaradoa

Picramnia

Nothotalisia

2019-11-08

47/105



Bitterbushes, Picramnia family Results in Picramniaceae phylogeny

Geographical patterns in Picramniaceae phylogeny

picramnia guerrerensis

W Darien.to.Peru.plus. Amazon
Central. America.and West Indies
= Bolvia.(0.extra Amazonian Brazi

Shipunov 2019-11-08 48/105



Other research projects Hemihomonyms

Other research projects
Hemihomonyms

Shipunov 2019-11-08 49/105



Other research projects Hemihomonyms

What happens if you search for “Oenanthe” in Google?

Google  cenante

QA Eimages @Maps [ Videos

Related searches

oenanthe fuatis
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Other research projects Hemihomonyms

Hemihomonyms Database

Problem
If two different species, genera or other taxons have the same name, this name is a homonym. Homonyms are illegal if they belong to the same code of nomenclature. If
same name belongs to different codes, it is a hemihomonym (Starobogatov, 1991). Despite of their validity, hemihomonyms are misleading and even dangerous.
Solution
If there is a possibility that name is a hemihomonym, use postfix (b), (c) or (z) for names covered by Botanical, Bacteriological, or Zoological codes of nomenclature,
respectively. To check if name is a hemihomonym, please use table below or
checkname with this search API prototype.

hemi homonyms

What to | show | : ©all names OR names in three codes OR i and i OR and i OR and AND
comments
Show |10 | entries Search: | oennthe|
o Botanical Zoological Bacterial
Oenanthe (b) Oenanthe (2)
Botanical Zoological Bacterial
Showing 1 to 1 of 1 entries (filtered from 1246 total entries) & &

Hemihomonyms Online Database
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Other research projects Russian Arctic spruces

Other research projects
Russian Arctic spruces
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Other research projects Russian Arctic spruces

Picea xfennica, the putative hybrid between P. abies
and P. obovata
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Other research projects

Russian Arctic spruces

Molecular affinities do not correspond with morphology

O abies - °
O unknown
&N - B obovataT - 8 —_
: H e }
N | I | | I
° 7 H E : ; H ‘
| ' H ' : .
P -
~ ' '
) ! .
T T T
CON CP CON.CP

Russian European Arctic hybrid species almost always deviates
towards Siberian parent, Picea obovata.

Shipunov
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Other research projects
Chokeberries, Aronia
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Other research projects Chokeberries, Aronia

Russian Aronia mitschurinii is either a hybrid or
spontaneous mutation of American A. melanocarpa

&

wwwwww

10 80t T 108 pie
AN S e :
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Other research projects Chokeberries, Aronia

We did not find any support for the hybridity

-Sorbus aucuparia KT834297 leafy2
Sorbaronia fallax A-215 leafy2
ronia melanocarpa4 A-213 A-610 leafy2

Aronia floribunda A-707 leafy2

Aronia floribunda A-210 leafy2

-Aronia melanocarpa4 A-609 leafy2

Aronia floribunda A-606 leafy2

-Aronia arbutifolia A-403 leafy2

-Aronia mitschurinii S9 leafy2

ronia melanocarpa4 A-408 leafy2

-Aronia melanocarpa A-804 leafy2

-Aronia melanocarpa2 A-204 leafy2

Aronia melanocarpa4 A-203 A-206 leafy2

Aronia arbutifolia A-603 A-801 leafy2

0.02 Aronia floribunda A-205 leafy2

Shipunov 2019-11-08
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Other research projects Chokeberries, Aronia

Geomatric morphometry points on the serious
differences between Russian species and other
chokeberries

A. arbutifolia A. melanocarpa

[]]

A. mitschurinii A. floribunda

[T
R
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Other research projects
Dactylorhiza “northern tetraploids”
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Other research projects Dactylorhiza “northern tetraploids”

Dactylorhiza “northern tetraploids”
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Dactylorhiza “northern tetraploids”

Other research projects

(99UeleA 966'T2Z) 20d

Manifold learning with “anchors” allows to connect
these with Dactylorhiza psychrophila described in

1920s

61/105
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PC1 (26.5% variance)
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Other research projects
DNA purity from ancient samples
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DNA purity from ancient samples

Other research projects

DNA purity suffers only a little from the age of sample

Picramniaceae
Buxineae

Plantageae
Aronia

— Al

ALldNd

0T

150

100

50

AGE

63/105

2019-11-08

Shipunov



Other research projects Flora of Small islands in Arctic White Sea

Other research projects

Flora of Small islands in Arctic White
Sea
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Other research projects Flora of Small islands in Arctic White Sea

Small, uprising islands of the White Sea (Russian
Arctic)

Shipunov 2019-11-08

65/105



Other research projects

Flora of Small islands in Arctic White Sea

Number of species grows differently for different types

of islands

Number of species on island

Shipunov

150

100

50

— 2001

Year

T
4.0

T
45

Decimal log square
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Other research projects Flora of Small islands in Arctic White Sea

Extremely rare stable population of Epipogium
aphyllum orchid
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Other research projects

Flora of Small islands in Arctic White Sea

Islands on lakes and on sea, how do they differ?

o

CCA2
2 _

3

4

Shipunov

u |ake
O sea

Habitat factors:

1 Area,

2 Distance to mainland,

3 Sand beach,

4 Pebble beach,

5 Driftwood,

6 Seaside (lakeside)

meadow,

7 Seaside (lakeside) rocks, |

8 Boulders (rocky beach),

9 Swamps,

10 Pools,

11 Crowberry thickets,

12 Forest
T

-

T T
1 2 3
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Other research projects Stability of Shape and Size in Herbarium

Other research projects

Stability of Shape and Size in
Herbarium
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Other research projects Stability of Shape and Size in Herbarium

Herbarization may lead to significant shape changes

005
0.02 0.04 0.06
| | |

000

PC2

PC2

0.00
1

-0.05
-0.02

-0.10

-010 -0.05 0.00 0.05 010 -020 -0.15 -0.10 -0.05 000 005 010 015

Whereas herbarization did not change distance between two Ribes
species (left), leaves of Potamogeton perfoliatus become more similar
to leaves of close species, Potamogeton praelongus (right).
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Other research projects
Caucasian primroses
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Other research projects Caucasian primroses

Primula vulgaris changes flower color along the Black
Sea coast
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Other research projects Caucasian primroses

Extensive sampling helped to find the “inflection point”
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Teaching projects Introduction to Botany

The original botany textbook

Introduction to ﬁ ‘jﬁ j‘E i

Figure 5.24. Types of phyllotaxis (leaf arrangement): a spiral (alternate), b and ¢ opposite,
horled.

Botany

This sequence of numbers made with simple rule: in the every following fraction,
the numerator and denominator are sums of two previous numerators and denom-
X inators, respectively. The sequence looks fairly theoretical but amazingly, it is fully
Alexey Shipunov applicable to plant science, namely to different types of spiral phyllotaxis (Fig. 5.25).

Lspial 2 eaves = 172 LspalJlewves =13 2spiras,Sleaves =25 3 spicals, 8 leaves = 38

Figure 5.25. Four first Fibonacci types of spiral phyllotaxis: 1, 1, %, and
To determine formula of spiral phyllotaxis, one needs to start with arbitrary leaf (or
leaf scar) and then find the next (upper) one which is directed the same way, lays on
the same virtual line. Then, the imaginary spiral should be drawn trough basements
from the started leaf to the corresponding upper leaf.

This spiral should go through all intermediary leaves, there might be one, two or
more intermediary leaves. Also, the spiral will go at least one time around the stem.
(Instead of the imaginary spiral, it is sensible to use a thin thread). One needs to
December 7, 2018 count all leaves in the spiral except the first, and also count number of rotations.

92

Textbook PDF (contains also information for Rmanual and Ripeline)
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http://ashipunov.info/shipunov/school/biol_154/textbook/intro_botany.pdf

Teaching projects

How to make herbarium

Introduction to Botany

k-

How to
make
herbarium

Alexey Shipunov

July 23, 2018

of the press. Then tie it up as tight as possible. There are many ways to do it (see, for
example the scheme on Fig. 1.4) but the most important is to press well. If you clench
the press in a corner, and it is does not contact, then it is packed well. When your
press is ready, you may want to label it with today’s date; this is especially important
if you have multiple presses.

First and second runs are most important for pressing while subsequent runs are
more important for drying. Consequently, on the third and following days it is not
necessary to tie really hard. At the end of drying cycle, it is also recommended to
reduce number of drying sheets to 1 or 2 between collections.

Figure 1.4: Tying the press: “typographical way” (figure is taken from Skvortsov,
1977).

14 Drying

If weather is dry and sunny, presses are better to keep outside. Wind will make the
drying process even better. If weather is worse, drying takes place indoors. Do not
apply any heating tools without careful thinking because the quality of herbarium
suffers from overheating. If you must, apply heating not more than 2030 min per
hour, and turn your press every 10-15 min.

The most important factor in drying is to change drying sheets. Change wet sheets
with the dry ones as frequently as possible (see below). You can dry drying sheets

11

Shipunov

PDF of the manual
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Teaching projects Introduction to Botany

New biology laboratories

Laboratory 12

“Evolution. The Origin of Species” Board
Game

12.1 Background

Unique “Concepts of Biology” class
based on evolution and history of life
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Teaching projects Introduction to Botany

Atlas to the Trees and Shrubs of Minot State University

by species (41 spp)

Sci Name -~

https:// atl

Shipunov


https://natureatlas.org/plants/minot/

Teaching projects Introduction to Botany

Diversity, geography and history of life textbook

Key to the Diversity
and History of Life

Alexey Shipunov

1em |

Figure 2.10: Vegetabilia II (Pteridophyta). Left to right, top to bottom: Ly-
i i i Equisetum sylvaticum;
zeylanica; iopsida: Angiopteris evecta;

November 8, 2017
Draft

opo )
Pteridopsida: Regnellidium diphyllum.
37
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Teaching projects

Classifications of flowering plants and all living world

Internet projects

Systema Angiospermarum*

© Alexcy B. Shipunov.
v.5.26 (May 11, 2019)

Classis Angiospermac | *Magnolia]

Subclassis Liliidae | **Liliun]
Ordo 1. ZINGIBERALES [ Zingiber] s.a.
bordo Zingiberineae |*Zingiber
Bl 10, M s [
Cannceac Juss. [*Canna?

SSCommelina]

ubordo Commetin

Femlla 40} onganace iy Sty onguna
Commelinaceac Mirb. |*Commelina

55) Dty ik wu,wmm

Hacmodorum|*

6(6). Hacmodoraceae R. B
7(7). Pontoderiaceae Kunth (*Pontederia]
Ondo2. PoaLzs [*Poa]
ineae [“*Typhal* 5.
linccae Juss, *Bromelia]

R 1) Brome
2(9). Typhaceac Jus. [“Typha '
Subordo Juncineae [**Juncs
Fuwilin 3(10). Repatoacroe Dumart. [*Rapoten
411). Thurmiaceae Engl. (*Thurnia]*

e i s, a3
T ol pni

Aeeerion sl s

i et

W s el \mrhmm

* oersi for some)
frifonpiie

(speetrphe) where

Spiid name b ot

Helconinces Vine,
o Stclitsincene Hutch, Zingiberscae

o N, Liiaceae Rl Maraatacae R, B

Martynor

= Spaganiace Honin
Fomiaceac 5 L. Munro t .. Lider

stema Naturae®

® Alexey B. Shipunov

v.6.21 (May 11, 2019)

Regnum Monera [Bacillus |

Subregnum Bacteria [*Bacillus|*
Superphylun Graciticutes [“Rhodospirillum] s.a.
“Spirochacta] sed i

Phylum 1. SPIROCHAETAE
Classi 1(1). Spirochactes *Spiochacta]
Phylum 2. ELUSIMICROBIA [ Elusimicrobium ] sed.m.*
Clssi 1(2). Etwsimicrtes
203 Acophoetes |
3(4). Hydrogenedentes (Hydrogenedens
omyces |

Blusimicrobium]
Aerophobus

Phylum 3. PLANCTOBACTERIA [ “Plan
Clussis 1(5). “Poribacteria’ [*Poribacter’]
2(6). Planctomyeetin [Planctomyces*
(7). Lentisphacra *Lentiphacrs)?
(8). Verrucomicrobiae [ Werrucomicrobium

Abbrviations and

o of imdeniale g things e nchudd.
) o . (perior, it ein L. (s

Gl oot

el ) 2 e o) e .
i sndfox supeecial i  aterd) o

umwnv el oo
o mitonmenal o

e sing
g
el Nanobocteia i ct duitaiv.

o Lptasprs

Il Oligorphre
i Ot St

Constantly updated since 1990s
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Internet projects

Support Web sites of several scientific journals

BULLETIN

MAIN BOTANICAL GARDEN

ISSN: 0366-502X

BOTAHNYECKHI

BULLETIN

OF MOSCOW SOCIETY
OF NATURALISTS

Published since 1829

BIOLOGICAL SERIES

Shipunov

KPATHCHKIA
BOTAHITUHNI

UKRAINIAN BOTANICAL JOURNAL

XYPHAA

'HAYKOBVI KYPHAA +

ZBAMICALE + KulB

Proceedings

of the

North Dakota
Academy of
Science
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Teaching projects

Internet projects

Books: authoring, co-authoring, editing

CTaTUCTUKa

Vcnonsayem R!

WILDFLOWERS AND GRASSES

NORTH DAKOTA
Paul B. Kannowski

Buonoruna
B BOMPOCax 1 OTBETax

Bunycx 2

Shipunov

A, Bonkosa, A5 Wnyos

Cratuctuyeckas
06paboTka AaHHbIX:
3TO0 JO/KEH 3HaTh KaXAblid

Mocssa 4 2017
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Teaching projects

Internet projects

Open collection of plant images

Name

2 20190924 japan/

2 20190916 ca/

3 20190825_dc/

E] 20190821 wa/

@ 20190801 japan/

(23 20190716 new caledonia/

E] 20190713 royal np_sydney australia/
(23 20190625 brunei/

(2 20190615 sandy bay/

@ 20190519_ok_nm_co/

(23 20190503 msu_greenhouse/

D 20190418 west ca/

3 20190305_tropical_biology_hawaii/
E] 20190305 _hawaii/

@ 20181231 betizes

2 20181217 japan/

23 20181020 ecuador/

Last modified

2019-11-16
2019-09-22
2019-69-69
2019-08-22
2019-68-20
2019-09-05
2019-07-13
2019-67-11
2019-06-18
2019-65-23
2019-65-65
2019-04-23
2019-83-25
2019-03-15
2019-61-67
2018-12-24
2018-10-27

06:
21:
11:
21:
00:
18:
13:
06:
18:
17:
16:
22:
10:
10:
14:
08:
20:

PLANT (AND OTHER) IMAGES IN PUBLIC DOMAIN

size

v 9411159, 2049.67.03, 0.2 Mo, Seriaas dichotama

532 o3, 0106703, 1.5 M, 5

Shipunov

Collection URL
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Teaching projects Data Analysis with R

Data Analysis and R together: textbook

Visual Statistics
Use R!

Alexey Shipunov

TONGUE

Visualization of training data points neighborhoods with Voronoi de-
composition.

> Misclass(unlist(iris.p), iris.unknown[, 5]) # shipunov

Classification tabl

obs
pred setosa versicolor virginica
setosa 40 L) L
versicolor L) 40 7
virginica ) ) 33

Misclassification errors:
setosa versicolor virginica

Mean misclassification error: 5.8%
> iris.pp < predict(iris.dd, irts.unknownl, -5],
+ outsider.method="Ignore")
— > sapply(iris.pp, as.character) # shows points outside train clouds
o oreex [1] "Tgnored”  "Ignored” ...

April 10, 2019 version

346
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http://ashipunov.info/shipunov/school/biol_240/en/visual_statistics.pdf

Teaching projects Data Analysis with R

Computer Literacy for Science Majors

Alexey Shipunov

Computer Literacy
for Science Majors

Contents

Files 8

Chapter 1. Text . 10
Text software 11
. Chapter 2. Operating systems . . ... ..................... 12
Notes and exercises v ” e
Chapter 3. Files and file systems R . R R L. 14
File name extensions . 15
Organize your files . . 16
File operations 16
File metadata .. 17
File managers. OFM . . B 17
Privacy and cleaning . . . . . . . . . BT
Chapter 4. INEIMEt . . . ..ot o ot et e e et 19
Internet protacols . . . . . . . . R R LL19
Chapter 5. LICRNSeS . « . . 2ot v ove et a et 21
Commands 22
Chapter 6. CLlistocommand .. ........................ 23
Chapter 7. Terminals and where to findthem . . . .............. 24

Chapter 8. UNIX Power Tools .
Navigate
Files . .
Find . .. ..
Directories .
Help
Pipes
Draft, version November 29, 2017 Text
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Teaching projects Data Analysis with R

shipunov package for R

10 types of clusterings x 6 types of data
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Teaching projects

tapkee package for R

Data Analysis with R

Swiss Roll

Manifold learning (dimension reduction) unfolds the swiss roll

Shipunov
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Teaching projects Data Analysis with R

My GitHub

Overview Repositories Projects Stars Followers  Following

Popular repositories

img2djvu djvupages

Single-pass DjVu encoder based on DjVu Libre, Shell utility to manipulate pages of DjVu file
minidjvu and ImageMagick

shell 18 ¥3 Shell 3 ¥1
Homonym-Tools Ripeline
H Finding homonyms in the lists of biological R pipeline: from DNA sequences to phylogeny
Alexey Shipunov names trees
ashipunov
®RrR A1 OR
@ hitp:/fashipunov.info
Block o repart user Rmanual Rmanual_Jatun_Sacha
R pipeline: from species list to photographic Example Rmanual: illustrated checklist of most
manual collected plants from Jatun Sacha Reserve
(Ecuador)

https://github.com/ashipunov/
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Teaching projects Data Analysis with R

My TeX software

" | ® Login &+ Join & Settings @ Help

Il Cover v & Upload ~ [ Browse ( Q, Search

Location: CTAN Contributors Alexey Shipunov

Alexey Shipunov

The contributor Alexey Shipunov appears to be present as the CTAN community member shipunov.

altverse List observed species Simple dropped capitals
Typesetting verse boldline shipunov

autolist Heavier lines in tables A collection of IATeX packages and
More lists cassette-shipunov classes

bioke: Print labels for audio cassettes slta.hle.ls. ]
Flexible identification key tables in classif2 Simplified tables for L&TeX
LATEX Biological classification tables xecyr

https://ctan.org/author/shipunov/
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Teaching projects Hands-on Biogeography

Puerto Rico (El Yunque)
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Teaching projects Hands-on Biogeography

Ecuador (Mindo)
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Teaching projects Hands-on Biogeography

Hawaii (inside the Mauna Loa volcano)
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Teaching projects Hands-on Biogeography

Open botanical excursions in North Dakota
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Teaching projects Tropical Greenhouse

Py ~ > <
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Teaching projects Tropical Greenhouse

Amborella trichopoda flowers in the greenhouse

Greenhouse video (6 min)
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http://ashipunov.me/shipunov/ph/20190503_msu_greenhouse/mov/inside_the_case1.mp4

Teaching projects Tropical Greenhouse

My YouTube channel: “Tales from Greenhouse”
B YouTube Search Q [ TR R

| Tales from Greenhouse
G 38 subseribers

HOME VIDEOS PLAYLISTS CHANNELS DISCUSSION ABOUT Q >

Uploads PLAY ALL = SORTBY

Includes many short video stories about plants,
both indoor and outdoor:
https://www.youtube.com/channel/UCxPchT-Zp8ADvsVRO1HCRmA
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Teaching projects

Ethnobotany textbook

Perspectives

Intoduction
to Ethnobotany

The diversity of plants and plant uses

Draft, version November 22, 2018

Shipunov
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Teaching projects Perspectives

Dynamic atlas of plant families

Leguminosae 15

The Family Life of Plants:
Visual Key

Alexey Shipunov

September 1, 2017
Draft
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Teaching projects Perspectives

Machine learning for botanists and zoologists

I would like to propose the short seminar course which concerns machine
learning. 5-7 seminars are planning. We will learn:

>

basic R such as data loading, modifications, plotting, plus simple
statistical tests;

the very basics of multivariate plotting, including 3D and trellis
approaches;

non-supervised methods including principal component analysis (PCA)
and its variants (like CCA), t-SNE, self-organizing maps (SOM), various
clustering techiques including k-means, DBSCAN and mean-shift;

geometric morphometry methods available in R;

various supervised methods like recursive trees, bagging
(RandomForest) and boosting ensemble learning, proximity learning
(kNN and others), and blackbox learning like support vector machines
(SVM) and neural networks;

selected semi-supervised methods;
here will be also an opportunity to discuss your own data.
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Conclusion

Thank you very much for the attention!

For references and links to my works, please check

http://ashipunov.info
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