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Why measure roots?

How does the ClI- 6(31) Work’7

Root scanner mstruméht comparison
RootSnap! root analysﬁ‘software
Current Research \

\k\\' s IV

\
i«;‘i

Your questions
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» Underground “blaékv‘box
* Apply to other pIanWsearch
— plant physmlogy, plaﬁ\"ﬁcology, agriculture

Figure A15.2 Rarely true Flgure A1 5.3 More common

-Science _

ix for Frecivon Flai Moaswremend

http://WWW.'éUckIandcitv.qovt.nz/counciI/documents/hqidecision/hqiapplS asp



http://www.aucklandcity.govt.nz/council/documents/hgidecision/hgiapp15.asp

Non-destructive samples:

1. Portabllity
2. Reliabllity
3. Ease of Use

¢CID
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- What type of “data”?

: : NS
— High-resolution Y
image o

— roots touching the
root tube

* Why?
— Observation of root
growth and behavior

one or multiple
growing seasons

RootShap! Sm ple Image

> \‘,'
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“The use of minirhizotrons makes it possible to
measure root diameter, {éngth branching and root
hairs on individual roo];s and by repeated
measurements it Is posS%bIe to follow roots for

several years and estimate longevity.”
. k .\‘.\'

\.\ i
Dr. Marie Arndal, University of
Copenhagen, Denmark \*)

O\

D CID Bio-Science .







- >
s

Damiane Zanotelli

Dylan Fischer

“Free Un|vers|tyr\of% The E\\/erg.reen

SELS

w
Q2
N
jQb)
=
o
!

N VState University
\QVa&hington, USA

D7 < -

',/‘ :

: ¢ Rl 040
- /University of
‘Copenhagen

- Denmark



» Over time researchers can study:

— Root turn-over (growth & death)

— Fine root growth

— Root hair formation

— Branching patterns & behavior

— Control vs. treatment

— Root distribution

— Root interactions with parasites or mycorrhizae

— High-definition of objects smaller than 0.1 mm
2\

Root Hairs



* Requires a USB connection
— Supply power
— Run software
— Save root images

» Recent updates
— Adjustable scan

window
— Collapsible rod
— Root tube plug

Dr. Kerrie Farrar, Dr. Niall McNamara, Alice
Massey: Aberystwyth University, UK




o

» All users can get'\t\hé
same image at each
tube

« Dry root tube

Wlndow
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— Prevent temperature fluctuation
— Decrease condensation
— Decrease disturbance in soil

¢ C I _Bio-Science




_ine-up silver dots
nefore calibrate or scan

Helps align images for
ater software analysis

" Dr. Zoltan Toth
University of
Pannonia
Hungary

Bio-Science _
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» How do | install the root tube?
— Each situation different

— Gas-powered auger N

— Trenching \ 8

— Other methods o\

« At what angle should the tube

be? N\ A |
0 0 ) 4 ,

— 457 or 60~ angle \'()\\.,.\ Dr. Marie Arndal

— Vertical or horizontal University of Copenhagen

s . Center for Permafrost
— depend on the species, type of (CENPERM)

study D CID Eio-science .
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Type Scanner Camera

Image Size 21.6x19.6cm 13.5x 18 mm

Resolution 600 DPI, 23.5 470 TV lines
million pixels color

ICAP Yes Yes

naming?

Tube Clear acrylic CAB or extrude

Material acrylic

Camera

3.1x2.26 mm

1.9 million pixels
No
Clear plastic or

glass

Source:
rhizosystems.com

Bio-Science _
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Plant Physiologists WY

Horticulturalists ..%\;\‘ .~
Agriculturalists A
Plant Breeders nY )
Ecologists A NG
: | \\
Botanists NN

* Root Length
* Root disease or parasites

D CID Bio-Science .
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RootSnap! Root Imgge Analy3|s
Software




« Easy and fast tool for
analysis |

* Prevent the backlog of
root images

* RootSnap! = 218t
century image analysis

D CID Bio-Science




Root Count
Total Root Length
Total Root Volume

Total Root Area

Average Root Diameter

° ROOtsnap! prOVIdeS data Average Root Length

. R Average Root Area
frOm root ImageS ; Average Root Volume
— Root length e\ Window Depth
: Date and Time of Image
— Root diameter \ \ Physical Size of Image
— Root surface area 3 Individual Root Length
Individual Root Area
— Root volume N Individual Root Volume
! Individual Root Average
— Others Diameter
Root Angle
Branching Angle

Branch Count

Diameter of Individual Root
Point



 Touch-screen=time-saver!
* Other time-saving features:
— Window alignment :
— Measure manually tool

— Migrating roots to
future sessions

* Snhap-to-root

D CID Bio-Science
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. Sign up by submitting your information at:
http://www.cid-inc.cem/690travelgrant

. Shortly after clicking submit, you will receive
an email from CID Bio- Qlence

. Follow the link in the eméll to download the
RootSnap! software trial.

. Use the software trial to comflete your project.
)

D CID Bio-Science .


http://www.cid-inc.com/690travelgrant
http://www.cid-inc.com/690travelgrant
http://www.cid-inc.com/690travelgrant
http://www.cid-inc.com/690travelgrant
http://www.cid-inc.com/690travelgrant

5. RootSnap! project file.and 2-3 page summary paper

6. Projects should be based on “How RootSnap! can help
turn qualitative images into quantitative data.”
a) Highlight image alignment, tlme series or other features
b) Use your own root images or use RootSnap!’s sample images

7. Winner of travel grant will have the opportunity to
present their findings at ASA’s workshop “Overcoming

the Challenges of Below- GroundFlne Root Research”
on November 2"d, 2014 N

8. Projects due June 20, 2014. Detai‘ks ‘to submit project
results will be sent by email. \

9. Winner will be notified August 1st, 2014.
¢DCID Bic-science .




Your questions,
please!

ASA-CSSA-SSSA
Travel Grant

@ C I _Bio-Science




