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1. Planning a collection

2. Collecting strategy

3. Maintenance of wild collected

material

4. Personal training and international

collaboration
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Titanotrichum oldhamii Solereder
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mixed reproduction
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Bulbil proliferation: 
Titanotrichum oldhamii
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Titanotrichum has great range of variation in inflorescence 
– Candidate gene LEAFY

Bracteose branchingVegetative reversionFlowering branch 6

Strict habitat
requirement:
Titanotrichum

Clonal growth-
few seeds observed in
the field
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Iriomote conservation institute http://www.irio-bio.jp
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China
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Three-dimensional representation of a principal coordinate

analysis of the genetic relationships among 283 individuals (207 genotypes) 

of Titanotrichum oldhamii, inferred from a distance matrix using the

Jaccard index. Arrows indicate individuals in two Japanese populations. 

Scattered dots without grouping identifies individuals in "north-central" Taiwan. 

Biogeography of Titanotrichum

14

Biogeography and 
genetic structure
Of Titanotrichum
Wang et al. 2003

Table 5.4 Summary of  analysis of molecular variance (AMOVA) at different hierarchichal levels for

283 Titanotrichum oldhamii inidviduals, based on combined RAPD and inter SSR data.  

Variance components Fixation index

Source of variation    Absolute  % df Phict, st, sc p-value

Among Taiwan, China & Japan 0.028 14.5 2 0.14 p<0.001

Between populations within Taiwan, China & Japan 0.096 50 22 0.64 p<0.001

Within all populations of Titanotrichum oldhamii 0.069 35.6 258 0.58 p<0.001

Among northern, central, eastern & southern Taiwan 0.028 15.91 4 0.16 p<0.001

Between populations within Taiwan 0.074 42.16 15 0.58 p<0.001

Within all populations in Taiwan 0.074 41.93 212 0.50 p<0.001

Among north & south Fujien, China 0.024 17.87 1 0.18 p<0.001

Between populations within China 0.057 41.53 1 0.59 p<0.001

Within all populations in China 0.055 40.61 34 0.51 p<0.001

Between populations within Iriomote, Japan 0.135 87.24 1 0.87 p<0.005

Within all populations in Iriomote, Japan  0.02 12.76 12 n/a  
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1. Planning a collection

2. Collecting strategy

3. Maintenance of wild collected

material

4. Personal training and international

collaboration

16http://www.ars-grin.gov/npgs/
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What kind of seeds they are ?

 leda.lycaeum.org/ ?ID=15828
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Cannabis, Brassica & Poppy
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USDA - cotton project
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Cotton faces short of production due to rain

season changes and bee’s extinction

http://www.ars-grin.gov/npgs/
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Plant alkaloid type are different

• Yew, contain alkaloid “taxine”

• Alkaloid content can help to identify plant

species (medicinal use, forest tree thief)

http://www.tau.ac.il/~ecology/
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1. Planning a collection

• Before collecting considerations (habitat,
season)

• Collecting permits and local contacts

• Collection team assembly & personal
training (list of species to be collected)

• Transports and collecting equipments

24

Four season, different growth
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Best collecting season

<=> BC23D145EF!1997
26

Apply

permit

first
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1. Planning a collection

• Before collecting considerations (habitat,
season)

• Collecting permits and local contacts

• Collection team assembly & personal
training (list of species to be collected)

• Transports and collecting equipments
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Curcumis world collection

http://agronomyday.cropsci.uiuc.edu/2003/exhibits/peregrine-illo---seeds.gif
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Curcumis world collection

http://agronomyday.cropsci.uiuc.edu/2003/exhibits/peregrine-illo---seeds.gif
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Curcumis world collection

http://agronomyday.cropsci.uiuc.edu/2003/exhibits/peregrine-illo---seeds.gif
32

A good team work

33

Banana & palm collection- peru (RBGE)
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Hybridisation in sub-arctic willow scrub

in Scotland

Biodiversity: taxonomy, genetics and
ecology of sub-arctic willow scrub

35

Collecting equipments

GHIJ!BC23D145EF!1997
36

2. Collecting strategy

• Knowing the habitat and finding target

species

• Sampling procedure

• Make detailed collection record

• The ways to preserve plant materials
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habitat

Iriomote conservation institute http://www.irio-bio.jp
38

<=> BC23D145EF!1997

Knowing the habitat will guide you to the plants

39
<=> BC23D145EF!1997

Habitat survey for collection

40
<=> BC23D145EF!1997

Habitat survey for collection

41
Iriomote conservation institute http://www.irio-bio.jp

42

Sampling strategy: aim at collecting most

representative genotype of the species

• Ecotype and geographical unit (> 25 each

unit)

• Population size and selections of phenotypic

variation (10-15 per population if small

sized)

• Random and/or grid sampling (for large area

distribution)

• Local market visiting (with local contacts)
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http://agronomyday.cropsci.uiuc.edu/2003/exhibits/peregrine-illo---seeds.gif

44

collecting criteria

<=> BC23D145EF!1997

45
<=> BC23D145EF!1997

collecting criteria

46

Example: Taiwania distribution map (courtesy

of Yang, Kuoh-Jeng

47

Make details of your collection

GHIJ!BC23D145EF!1997
48

Field note - details
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49

http://agronomyday.cropsci.uiuc.edu/2003/exhibits/peregrine-illo---seeds.gif

50

Link record to collection memo

51

habitat note

GHIJ!BC23D145EF!1997
52

Make note of taxonomic characters

53

Variation in papilionoid legumes

54http://www.pu.edu.tw/~ecology/flora/herb/shape-6.JPG
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Plant taxonomy and identification

KLMJ!BC23D145EF!1997
56

http://www.pu.edu.tw/~ecology/flora/woody/shape.htm

57

Flower and fruits

http://www.pu.edu.tw/~ecology/flora/woody/shape.htm
58

• Remember a voucher is needed

59

Make voucher specimen is important !!

GHIJ!BC23D145EF!1997
60

GHIJ!BC23D145EF!1997
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61

Water moss is the best media to preserve collected

plants

62

Water moss is the best media to preserve collected

plants

63

Plant collection guidlines

64

The International Code of Conduct for Plant Germplasm

Collecting and Transfer (FAO)

• Responsibilities of Collectors
• Article 9: Pre-collection

• 9.1 Upon arrival in the host country, collectors should acquaint themselves with all research results, or

work in progress in the country, that might have a bearing on the mission.

• 9.2 Before field work begins, collectors and their

national collaborators should discuss, and to the

extent possible, decide on practical arrangements

including: (i) collecting priorities, methodologies

and strategies, (ii) information to be gathered

during collection, (iii) processing and conservation

arrangements for germplasm samples, associated

soil/symbiont samples, and voucher specimens,

and (iv) financial arrangements for the mission.

65

• Article 10: During collection

• 10.1 Collectors should respect local customs,
traditions, and values, and property rights and
should demonstrate a sense of gratitude towards
local communities, especially if use is made of
local knowledge on the characteristics and value of
germplasm. Collectors should respond to their
requests for information, germplasm or assistance,
to the extent feasible.

• 10.2 In order not to increase the risk of genetic
erosion, the acquisition of germplasm should not
deplete the populations of the farmers' planting
stocks or wild species, or remove significant
genetic variation from the local gene pool.

66

Variety of wild collections

http://www.ars-grin.gov/npgs/
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guidelines

• 10.3 When collecting cultivated or wild genetic resources, it is desirable that the local communities and
farmers concerned be informed about the purpose of the mission, and about how and where they
could request and obtain samples of the collected germplasm. If requested, duplicate samples should
be also left with them.

• 10.4 Whenever germplasm is collected, the collector should
systematically record the passport data, and describe in
detail the plant population, its diversity, habitat and ecology,
so as to provide curators and users of germplasm with an
understanding of its original context. For this purpose, as
much as local knowledge about the resources (including
observations on environmental adaptation and local
methods and technologies of preparing and using the plant)
should be also documented; photographs may be of special
value.

68

3. Maintenance of wild collected material

• Quarantine room observation

• Horticulture staff training

• Green house or field cultivation and their

survival rate

• Research and educational display

69

Quarantine

room

http://www.ars-grin.gov/npgs/
70

Horticulture support

71

Post collection guideline

• Article 11: Post-collection

• 11.1 Upon the completion of the field mission, collectors
and their sponsors should:

• (a) process, in a timely fashion, the plant samples, and any
associated microbial symbionts, pests and pathogens that
may have been collected for conservation; the relevant
passport data should be prepared at the same time;

• (b) deposit duplicate sets of all collections and associated
materials, and records of any pertinent information, with the
host country and other agreed curators;

• (c) make arrangements with quarantine officials, seed
storage managers and curators to ensure that the samples
are transferred as quickly as possible to conditions which
optimize their viability;

72

4. Personal training and international

collaboration

• Personnel’s taxonomy background and identifying

ability

• Exchange of wild collected material

• The role of botanic garden

• Historical plant hunter
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The role of botanic garden

• Scientific research and germplasm

conservation

• Horticulture training and cultivation

• Educational display

74

Conservation of biodiversity

Rare Amorphophallus

titanum Draws Worldwide

Attention

75

Horticulture & conservation

76

Personal training

77

Rosulate

Unifoliate

•Topic 2: Meristem behaviour:
•Growth form: STM (shoot meristem less)

•Inflorescence meristem identity: FLO (LEAFY)

Caulescent

78

Life long learning
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Education

80

conservation

81

Research & archive

82

Landscape & gardening

83

Landscape design

84

Tissue culture of threaten species
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DNA bank for future identity

www.dna.affrc.go.jp/ 
86

DNA bank for future identity

www.dna.affrc.go.jp/ 

87

Plant hunter

88
GHIJ!BC23D145EF!1997

89 90
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93

Robert Price 1911-1912, in Taiwan

http://www.ccuart.org/hoij/archives/clibmer.jpg

94

1911 vs. 1993
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Taiwania, living fossil

http://www.ubcbotanicalgarden.org
96
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