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Beneath your feet, plants and fungi are exchanging nutrients in a
marketplace where generosity is rewarded and cheating punished. The two
kingdoms were known to exchange nutrients at root level – now,
researchers have shown that they have evolved ways to enforce fair trading.

In almost every habitat on land, fungi intertwine with the roots of plants in
mutually beneficial relationships known as mycorrhizal associations. Fungi
provide plants with phosphorus they can't get from the soil on their own;
plants provide fungi with carbohydrates. Many different plant and fungal
species will often be linked in a single mycorrhizal association; and within
such an association, several different fungi often colonise the roots of a
single plant.

Such promiscuous communities might seem present plenty of opportunity for
cheating. A fungus could attach itself to many different plants to sponge up
as many carbohydrates as possible, but only supply phosphorus to some of
those plants. Alternatively, a tree could hook up with lots of fungi, but give a
steady stream of carbohydrates to only a few fortunate shrooms.

To find out how plants and fungi regulate their subterranean bartering, Stuart
West of the University of Oxford and his colleagues studied associations of
Medicago truncatula, a small clover-like plant, and three different
mycorrhizal fungi. Two of the three fungi are known to provide less
phosphorus than the third, more generous species.

To determine how M. truncatula responded to generous versus miserly
fungal species, he traced the flow of carbon isotopes from plant roots to
fungi. He found that the more phosphorus a plant received, the more carbon
it dished out, rewarding the generous fungus.

Rich get richer

Next, West allowed two fungi of the same species to colonise a single plant
root and controlled the amount of phosphorus available to them – and
therefore how much they could pass on to the plant. One fungus was given
much more than the other. West found that the plant rewarded this
phosphorus-rich fungus with more carbon than its poverty-stricken rival.

When West allowed one fungus no phosphorus at all and the other only a
tiny bit, the plant root still supplied 10 times as much carbon to the fungus
with something to offer as to the empty-handed one.

West repeated the experiments in reverse, allowing two different plant roots
to associate with a single fungus and providing one root with more carbon
than another. Just as the plant rewarded generous fungi, the fungus gave
more phosphorus to the root offering more carbohydrates.

"It's a two-way interaction," says West. "They are both sensing and
rewarding what the other does."

"A plant can identify the function of an individual fungus and reward it
accordingly, and a fungus can identify the function of a host and reward it
accordingly – they know who the good and bad guys are," says Roger
Koide of Pennsylvania State University in University Park. "Many of us have
hypothesised this must be true, but until now we didn't have much evidence
for it."

Journal reference: Science, DOI: 10.1126/science.1208473

More Latest news

A Medicago truncatula root is colonised by fungi,
in green (Image: Science/AAAS)

ADVERTISEMENT

Your faeces, my furry friend, are
blowin' in the wind

12:22 12 August 2011
Go for a bracing winter's
stroll in a major US city
and you may be inhaling
more than vehicle fumes
in the air

Australia's overheated climate debate
11:02 09 August 2011
Climate-change wrangling
in Australia has
descended into death
threats and extreme
insults. The science is

being drowned out, warns Clive Hamilton

Black gold holds a charge for green
cars

17:10 08 August 2011
The next generation of
electric-car batteries may
thrive on a secret sauce
that looks like crude oil

This week's issue
Subscribe

13 August 2011

ADVERTISEMENT

Home  News  In-Depth Articles  Blogs  Opinion  TV  Galleries  Topic Guides  Last Word  Subscribe  Look for Science Jobs

Home | Environment | Life |  News

Plants and fungi share fair-trade underground market

19:00 11 August 2011 by Ferris Jabr
For similar stories, visit the Micro-organisms Topic Guide

Dating
new

Log in My New Scientist

http://www.newscientist.com/
http://www.newscientist.com/feed/feeds
http://www.newscientist.com/section/space
http://www.newscientist.com/section/tech
http://www.newscientist.com/section/environment
http://www.newscientist.com/section/health
http://www.newscientist.com/section/life
http://www.newscientist.com/section/physics-math
http://www.newscientist.com/section/science-in-society
http://www.zoo.ox.ac.uk/staff/academics/west_sa.htm
http://www.cas.psu.edu/docs/casdept/hort/EnvHort/
http://www.sciencemag.org/magazine
http://www.addthis.com/bookmark.php
http://www.newscientist.com/article/dn20786-plants-and-fungi-share-fairtrade-underground-market.html#
http://www.newscientist.com/article/mg21128254.200-your-faeces-my-furry-friend-are-blowin-in-the-wind.html
http://www.newscientist.com/article/mg21128240.200-australias-overheated-climate-debate.html
http://www.newscientist.com/article/mg21128246.500-black-gold-holds-a-charge-for-green-cars.html
http://www.newscientist.com/issue/current
http://www.newscientist.com/subscribe?promcode=nsmagbox
http://www.newscientist.com/issue/current
http://www.newscientist.com/
http://www.newscientist.com/section/science-news
http://www.newscientist.com/section/in-depth
http://www.newscientist.com/section/blogs
http://www.newscientist.com/section/opinion
http://www.newscientist.com/blogs/nstv
http://www.newscientist.com/topic/galleries
http://www.newscientist.com/topics
http://www.last-word.com/
http://www.newscientist.com/subscribe?promcode=nssitenav
http://www.newscientistjobs.com/
http://www.newscientist.com/
http://www.newscientist.com/section/environment
http://www.newscientist.com/section/life
http://www.newscientist.com/article/%20%20%20%20%20%20%20%20%20%20%20%20/section/science-news%20%20%20%20%20%20%20%20
http://www.newscientist.com/search?rbauthors=Ferris+Jabr
http://www.newscientist.com/topic/microorganisms
http://dating.newscientist.com/
http://www.newscientist.com/issue/current
http://www.newscientist.com/user/login?redirectURL=/article/dn20786-plants-and-fungi-share-fairtrade-underground-market.html
http://www.newscientist.com/user/mynewscientist


12/08/2011 13:42Plants and fungi share fair-trade underground market - environment - 11 August 2011 - New Scientist

Page 2 of 2http://www.newscientist.com/article/dn20786-plants-and-fungi-share-fairtrade-underground-market.html

StumbleUpon
Submit

32
tweets

retweet 35Like

email:

password:

Remember me  

Log in

If you would like to reuse any content from New Scientist, either in print or online, please
contact the syndication department first for permission. New Scientist does not own
rights to photos, but there are a variety of licensing options available for use of articles and
graphics we own the copyright to.

Have your say

Only subscribers may leave comments on this article. Please log in.

Only personal subscribers may leave comments on this article

Subscribe now to comment.

All comments should respect the New Scientist House Rules. If you think a
particular comment breaks these rules then please use the "Report" link in
that comment to report it to us.

If you are having a technical problem posting a comment, please contact
technical support.

Most read Most commented

Thank climate change for the rise of
humans

17:00 05 August 2011
Some claim that climate change will destroy
the human race – archaeological studies
suggest it helped to create us

see all related stories

Stone Age toe could redraw human
family tree
Mars rover reaches rim of vast, ancient
crater
Beyond space-time: Welcome to phase
space
Sex on the brain: What turns women
on, mapped out
The end of ageing: Why life begins at
90

TWITTER

New Scientist is on Twitter
Get the latest from New
Scientist: sign up to our
Twitter feed

LATEST JOBS

Technology Scout - Photonics -
Cambridgeshire
Senior Analytical Chemist- South East
Senior Analytical Chemist- South East
Senior Analytical Chemist
Regulatory affairs Officer - Runcorn -
Permanent
Senior Consultant - Market Access - P
& R
Product Manager Genomics and
Integrated Solutions

Back to top

search New Scientist Go

About us

New Scientist
Syndication
Recruitment Advertising
Staff at New Scientist
Advertise
RBI Jobs

User Help

Contact Us
FAQ / Help
Disclaimer
Ts & Cs
Cookies
Privacy Policy

Subscriptions

Subscribe
Renew
Gift subscription
My account
Back issues
Customer Service

Links

Site Map
Browse all articles
Magazine archive
NewScientistJobs
The LastWord
RSS Feeds
Online Store
Android App
Mobile site home

Science Jobs

Biology Jobs
Chemistry Jobs
Clinical Jobs
Sales Jobs
Earth & Environment
Jobs
Engineering Jobs
Maths & IT Jobs
Graduate Jobs

© Copyright Reed Business Information Ltd.

Login

http://www.stumbleupon.com/submit?url=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn20786-plants-and-fungi-share-fairtrade-underground-market.html
http://www.stumbleupon.com/submit?url=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn20786-plants-and-fungi-share-fairtrade-underground-market.html
http://tweetmeme.com/story/6037825353/
JavaScript:%20popup();
http://www.addthis.com/bookmark.php
http://www.newscientist.com/contact/syndication?titleOrURL=http://www.newscientist.com/article/dn20786
http://www.newscientist.com/info/in216?full=true
http://www.newscientist.com/subscribe?promcode=nstext
http://www.newscientist.com/info/in153
http://www.newscientist.com/contact/person?recipient=wmtr&lnksrc=commentpg
http://www.newscientist.com/article/dn20786-plants-and-fungi-share-fairtrade-underground-market.html#
http://www.newscientist.com/article/mg21128244.700-thank-climate-change-for-the-rise-of-humans.html
http://www.newscientist.com/section/environment
http://www.newscientist.com/article/mg21128254.000-stone-age-toe-could-redraw-human-family-tree.html
http://www.newscientist.com/article/mg21128254.100-mars-rover-reaches-rim-of-vast-ancient-crater.html
http://www.newscientist.com/article/mg21128241.700-beyond-spacetime-welcome-to-phase-space.html
http://www.newscientist.com/article/dn20770-sex-on-the-brain-what-turns-women-on-mapped-out.html
http://www.newscientist.com/article/mg21128241.900-the-end-of-ageing-why-life-begins-at-90.html
http://twitter.com/newscientist
http://twitter.com/newscientist
http://www.newscientistjobs.com/
http://www.newscientistjobs.com/jobs/job/technology-scout-photonics-cambridgeshire-cambridgeshire-1401232176.htm
http://www.newscientistjobs.com/jobs/job/senior-analytical-chemist-south-east-united-kingdom-1401232173.htm
http://www.newscientistjobs.com/jobs/job/senior-analytical-chemist-south-east-united-kingdom-1401232172.htm
http://www.newscientistjobs.com/jobs/job/senior-analytical-chemist-united-kingdom-1401232170.htm
http://www.newscientistjobs.com/jobs/job/regulatory-affairs-officer-runcorn-permanent-cheshire-1401232168.htm
http://www.newscientistjobs.com/jobs/job/senior-consultant-market-access-p-r-london-1401232165.htm
http://www.newscientistjobs.com/jobs/job/product-manager-genomics-and-integrated-solutions-hampshire-1401213545.htm
http://www.newscientist.com/article/dn20786-plants-and-fungi-share-fairtrade-underground-market.html#hdkey
http://www.newscientist.com/data/html/ns/mediacenter/uk/intro.jsp
http://www.newscientist.com/info/in216?full=true
http://www.newscientist.com/data/html/jobs/mediacenter/uk/index.jsp
http://www.newscientist.com/people
http://www.newscientist.com/mediacentre
http://www.rbi.jobs/
http://www.newscientist.com/contact/us
http://www.newscientist.com/info/in2?full=true
http://www.newscientist.com/info/in4?full=true
http://www.newscientist.com/info/in5?full=true
http://www.newscientist.com/info/in9?full=true#cookies
http://www.newscientist.com/info/in9?full=true
http://www.newscientist.com/subscribe?promcode=nsfooter
http://www.newscientist.com/renew
http://www.newscientist.com/subscribe?promcode=nsfootergift
http://www.newscientist.com/myaccount
http://subscribe.newscientist.com/myaccount/backissues.aspx
http://subscribe.newscientist.com/myaccount/NeedHelp.aspx
http://www.newscientist.com/sitemap
http://www.newscientist.com/months
http://www.newscientist.com/issues/current
http://www.newscientistjobs.com/
http://www.last-word.com/
http://www.newscientist.com/feed/feeds
http://www.cafepress.co.uk/newscientist
http://www.newscientist.com/info/in339
http://www.newscientist.com/?fsm=mobile
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6505&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6559&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6451&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6495&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6428&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6460&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=6478&cat177=431
http://www.newscientistjobs.com/jobs/search/searchresults.aspx?keywords=&sortBy=Date&sortdir=Descending&page=1&pageSize=10&cat149=8829&cat177=431
http://www.newscientist.com/user/login

