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NN ITCER

International Training Centre
for Environmental Research
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ITCER:

« Environmental Research
o Biodiversity — Field, Laboratory
o Ecology — Field, Laboratory

o Human health — Field, Laboratory (?)
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International Training Centre
for Environmental Research
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ITCER:

* Environmental Research

o Field — Samples — Data

o Laboratory — Samples — Data

o Data node — Data publication

o Seminar — Information and outreach
o Video Conferences — Information and outreach
o Journals — Scientific publication
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Global BiOdiVE‘I‘Sitg Iﬂternatioma\ Training Centre
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Information Facility

« Biomes in Kenya (examples):

o Grassland (Savannah)

o Woodland (Rainforests)
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« Biomes in Siaya County (example)
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Research and Teaching Activities

« Monitoring
o Vegetation (Plants)
o Animals
O

« Gathering Contextual Data

» Grassland Maintenance Experiments: gathering biomass
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Research and Teaching Activities

e Monitoring on defined

vegetation plots
o Alpha diversity of organisms
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Research and Teaching Activities

« Monitoring
o Vegetation (Plants)
o Animals
O

| Gathering Contextual Data — Geocoordinates

« Gathering environmental samples
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Research and Teaching Activities

e Gathering Contextual Data
(Weather Station)

Weather Siaya -

Siaya, Kenya, 0.06°N 34.29°E, 1321m asl

Mon Tue Wed Thu Fri Sat
Today Tomorrow 10-19 10-20

- BN 25 BN ) R | alln | 2
4°c | 2% 25°C 25°C 25°C  26°C  271°C
18 °C 17 °C 17 °C 17 °C 17 °C 17 °C 17 °C
# 10 km/h = 8 km/h & 7 km/h =7 km/h =+ 9 km/h =9 km/h »# 11 km/h
& 0-10 mm & 0-2mm # 0-10 mm & 0-10 mm ® 0-5mm # 0-5mm & 0-10 mm
3h 5h 4h 4h 4h 5h 6h 9
© © © © © © ©



Research and Teaching Activities

—_

 Grassland Maintenance

Experiments
Multispectral information
(NDVI, Photochemical Reflectance Index, vis-NIR)
o Monitoring Station i 1 Microclimate

_- (airtemperature,
-moisture)

* Environmental conditions (soil
and atmosphere) Wi

soil temperature,
soil moisture
poist N

Arduino

« Vegetation productivity

« Alpha diversity of plant and
animal species
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Data Products

¢ Alpha diversity of organisms on
standardised plots

e Storage and transfer of image
data
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* Biomes:

o Macrobiome

Microbiome

4
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« Biomes:
o Macrobiome — Plants
— Animals
o Microbiome — Fungi
— ‘Protists’

— Bacteria, Archaea
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Research and Teaching Activities

« Data Analysis

o Species identification by
* Macrophenotypic traits (macrophotography)
* Microphenotypic traits (microphotography of environmental samples)

« Genotypic traits (DNA species barcoding of environmental samples)
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* Interactions

 Networks
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nternational Training Centre
for Environmental Research

Global Biodiversity
Information Facility

* Interactions

 Networks
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Research and Teaching Activities

—_

 Data Analysis

o Network analyses of

* Macrobiome(s) (recording interactions from species photo records)

* Microbiome(s) (modelling of betadiversity data)
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Research and Teaching Activities

« Monitoring
o Vegetation (Plants)
o Animals
O

« Gathering Contextual Data — Geocoordinates

| Gathering environmental samples

ITCER Kenya — GBIF Workshop October 11/12, 2023



Research and Teaching Activities

—_

Universal Unique IDentifier (UUID) and
Operation design code (ODC) [optional]

[m]:
. . ) . QR code L,
for determination of sample identity and [ 533 onc
. . uuID r*988491cf-3ceb-4112-a4ab-e3ff75ce8c2f
origin

Labels attached to containers of
environmental samples

33.1.2

470 f
'6ssemn-sus403c-hbmu5&unno g
. e - "

| 45a88573-1019-4947-9a0b-73a13¢9c29f8

2222 ‘
41(3!6:3-175:4hd-l!51-b1“¢713312£ o e

{
W 4afbed76-258-4828-2949-a57c651d5635
Ly
%
B2 55,
|
#d =
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Research and Teaching Activities

« Data Analysis

o Species identification by
* Macrophenotypic traits (macrophotography)
* Microphenotypic traits (microphotography of environmental samples)

« Genotypic traits (DNA species barcoding of environmental samples)



Research and Teaching Activities

« Monitoring
O
O
o | Microbiomes (Fungi, Bacteria)

« Gathering Contextual Data — Geocoordinates

« Gathering environmental samples
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Research and Teaching Activities

« Data Analysis

o Alpha- and betadiversity of

* Macrobiome(s) (elementary statistics from species photo records)

* Microbiome(s) (elementary statistics from DNA community barcoding)



Research and Teaching Activities

—_

Universal Unique IDentifier (UUID) and
Operation design code (ODC) [optional]

[m]:
. . ) . QR code L,
for determination of sample identity and [ 533 onc
. . uuID r*988491cf-3ceb-4112-a4ab-e3ff75ce8c2f
origin

Labels attached to containers of
environmental samples

33.1.2

470 f
'6ssemn-sus403c-hbmu5&unno g
. e - "

| 45a88573-1019-4947-9a0b-73a13¢9c29f8

2222 ‘
41(3!6:3-175:4hd-l!51-b1“¢713312£ o e

{
W 4afbed76-258-4828-2949-a57c651d5635
Ly
%
B2 55,
|
#d =
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Research and Teaching Activities
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e Metabarcoding Workflow
Overview

/  \ /& B &

sampling aliguotation DMNA extraction PCR amplification sequencing data analysis
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environment environmental aliquot DNA extract amplicons sequences figures
sample
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Research and Teaching Activities
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e Metabarcoding Workflow
Overview
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sampling aliquotation DA extraction
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environment environmental aliquot DN A extract
sample
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Research and Teaching Activities

—_

e Metabarcoding Workflow
Overview

i

- I
i

PCR amplification sequencing data analysis

DMNA extract amplicons sequences figures -



Research and Teaching Activities

 Research objects

o Siaya township

« altitude 1200-1300 m ASL
 dump sites
« different types of plastic

o Mycobiomes on/in
» plastic particles
* surrounding soil




Research and Teaching Activities

—

® Mycobiomes

—_

O Findings

Phyl tict
Most fungal OTUs in .V ogenetic tree

plastisphere dominated by
animal and plant
pathogenic fungi

y
y a
§
&
e
{ /

ring 1 [ 100 17 match
[ = 97% 7S mateh
[ | <97% ITS match

Ring 2 [ bictrophic — antagonistic
I:] bigtrophic — neutral
I <oorctophic

Ring 3 [N o''s

animals

Ring 4[] supmtca, clanecus
subctaneous
— invasive, systemic

Ring 5,6 |1 rel. abundance
min mas



Research and Teaching Activities

—_

 Data Analysis

o Network analyses of

* Macrobiome(s) (recording interactions from species photo records)

* Microbiome(s) (modelling of betadiversity data)
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Monitoring Data Basics

« Data flow
o Schema
o Protocol
o Physical and digital object locations
* Plots
« Databases

* Image repositories

ITCER Kenya — GBIF Workshop October 11/12, 2023



Image names from camera
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Raw images
Image IDs

w3

Image Repository
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#N7 ITCER y
« Physical objects D~ Cipe

NATIONAL MUSEUMS OF KENYA

O EnVi ron mental Samples ‘ WHERE HERITAGE LIVES ON
o DNA gxtragts, amplicons . o« A [
o DNAlibraries 1~ - - %
. 7 TMuw . .
o Sec. metabolite extracts - . 3°
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N2
A
MITCER lIIIIIIIlllIIIIllIIIIIIIIIIIIIIIIIIIII* @
T Processed images W
ORDPRESS
Raw images Image IDs
Image IDs
0"
B :
Taxon identification, classification 37
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EXIF ‘metadata’ extraction: g

Space-time coordinates
MITCER IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII* @

S Processed images
Raw images glmage IDs WORDERESS
Image IDs
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Taxon identification, classification 38

Image Repository
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A
EXIF ‘metadata’ extraction: .
Space-time coordinates
MITCER IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII* @
T Processed images
Raw images glmage IDs WORDERESS
Image IDs
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* Image names after renaming and import into WordPress

& 13052 & DM_DSC00765_2023-03-28-300x225.jpg
s

& 10821 & DM_DSC08918_2023-03-11-300x225.jpg

& 6304 & DM_DSC09468_2022-09-24-300x225.jpg
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* Image content identification after import from camera
"L

& DM _DSC09468_ ... | Locrs cf, tronsversa (Cercopidae, Cercopinae, Locnsing) — 24.09.2022

3 me302 & DM_DSC03304 ... | Locris cf. vicina (Cercopidae, Cercopinae, Locrisini) — 28,10.2022
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Monitoring Data Basics

 Legal issues

o Copyright

o Author's rights or intellectual property

o Permits

||| w» @
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Image copyright and license

€ ITCER e V. and ITCER Kenya — CC BY-NC-ND 0

© ITCER eV. and ITCER Kenya — CC BY-NC-ND 0
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Denice ('Denc’} Ochieng Maramba Sony D5SC-HX90V, 18.2 MP, 30 = optical zoom, 7.62 cm (3.0 inch)

Denice ('Denc’) Ochieng Maramba Sony DSC-HX90V, 18.2 MP, 30 = optical zoom, 7.62 cm (3.0 inch)
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« Macrobiome images
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Language:US
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