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herbivores,

* Includes fungi, bacteria, arthropods (mites,
insects, nematodes



— Effects of
— Effects of cropload and soil nutrient availability

e Root herbivores



Lesion nematode
Oomycetes

Phytophthora

Pythium
Credit: M. Mazzola Suppress plant pathogens



e Are that

e Bulk soil ial desert

* Vast majority o ated in

rhizosphere.

* Microbial community composition of

rhizosphere does not resemble that in bulk
soil.
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— Effects of croploa nutrient availability

e Root herbivores



Historic sts but
Now Specia ed more

frequently with molecular techniques

Colonize by far the most diverse plant taxa of
mycorrhizal fungi



* Hyphae
root into the
penetrating the
walls (but not the ce
membrane-
endomycorrhizas)

Smilacina racemosa.Woodland perennial with
metacutnized (M) root cap and AM fungal
hyphae (arrow). Mark Brundrett
http://www.ffp.csiro.au/research/mycorrhiza/



Fine
intimate
with plan
plasmalemma.

Probable site for
Arbuscule of Glomus mosse. (Bar = 10um)

Mark Brundrett;
http://www.ffp.csiro.au/research/mycorrhiza/



* Myca
mass n ‘
a significat
of the cell bioma

 Thus an appreciable
fraction of root

. Glomus virsiforme arbuscule heavily branched in
biomass may be cell (bar 10 um); Mark Brundrett;

fun ga | http://www.ffp.csiro.au/research/mycorrhiza/



Most Al
produce ve

Often presen
older roots

Source of nutrient
storage (rich in
lipids)

May also serve as _ _ _
| Glomus vesicles (V) and intracellular hyphae in leek
Propaguies root (bar 100 um). Mark Brundrett:
http://www.ffp.csiro.au/research/mycorrhiza/



— Effects of croploa nutrient availability

e Root herbivores
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Proooriiorn of Yourne Roois Eithier Infzaised of
Ytliniigaisel oy Mycorrnizal or Nonrmycorrnizal Stigle

M fungi

NM fungi 50.0 11.5
Uninfected 21.9 46.2
M + NM fungi 0 0

Resendes et al. 2008 Plant and Soil

L7



Ififeetiorn Durine E2rly Rooi Daveloornen

Time (d)

Resendes et al. 2008 Plant and Soil 1s



e Underst dual root

level with re ge, growth
rate, and diameter may provide new insights
into root-microbe interactions.



— Effects of croploa nutrient availability

e Root herbivores
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«Control;

leaves
—Estimated 5% release of N weekly
—Applied once

*Urea: 20 mL of 70 ppm N
—Equivalent to organic release
—Applied weekly
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Nitrogen Treatments

* Applied to 3 of 4 windows in each rhizotron
1N treatment applied per window

* Applied at root emergence, May 31, 2013



* Trac

* Traced re harvest

* Traced daily,
— May 31 - Aug. 14, 2013
— Sept. 24 - Oct. 25, 2013




— Collected °C for analysis

* Root length and number by color

— Scanned plastic from windows for image analysis
— Recorded root length in WinRhizo Pro 2007
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— Modifiec

 Hyphal Biomass: Phospholipid fatty acid

— AMF fatty acid indicator
* 16:1w5c

— Analyzed by Jared DeForest Lab



Arbuscular mycorrhizal fungi — Control
3 Inorganic N
EZZ3a Organic N

CR: P=0.29
NU: P=0.28
CR x NU: P=0.20
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Crop No crop

Colonization low and not clearly affected by cropping or fertilization




Arbuscular mycorrhizal roots only — Control
1 Inorganic N
EZZA Organic N

CR: P=0.32
NU: P=0.11
CR x NU: P=0.71
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Roots that are colonized are general heavily colonized




C Only

w
o

] Control
1 Inorganic N
&223 Organic N

CR: P=0.41
NU: P=0.05
CR x NU: P=0.77
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 Some evidence of preferential extramatrical
hyphal growth in organic rich patches



NMF infecti




Non-mycorrhizal fungi (— Control
1 Inorganic N
B3 Organic N

CR: P=0.94
NU: P=0.57
CR x NU: P=0.15
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Cylindrocarpon sp. ‘
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No strong support for the hypothesis that roots in more favorable soll
patches or with greater carbohydrate supplies caused by reduced apple
crops limit NMF colonization




Non-mycorrhizal roots only —1 Control
— Inorganic N
EZZE Organic N

CR: P=0.75
NU: P=0.98
[CR x NU: P=0.72
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Crop No crop

If a root is colonized by NMF, it is usually colonized along about 50% of its
length




wground
th than root

* Greaterc
more clearly
colonization by microbes

* Organic matter additions may increase
mycorrhizal hyphal proliferation




ilent availability

e Root herbivores
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Wells, C.E., D.M. Glenn, and D.M. Eissenstat. 2002.
Plant, Cell & Environment 25: 431-439
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IUSIOAIAINS 100y aulH

Nov Jan Mar May July Sept Nov

Sept



control insecticide



nighly absor

e Herbivores also can increase root defense
production, which reduces their uptake
potential

tor



Strategies LrESIUENntnIZospnere biology

Fertility

Plant-driven sele

Amendment based selection
Compost
Green manures

Bio-based waste products

Well-drained solls



, National
Science Foun
* Christina Wells, Michael Glenn, Mary Ann

Resendes, David Bryla, Emily Lavely, Jianghong
Zhang, Rich Marini, Rob Crassweller

e Special thanks to Mark Mazzola, USDA
Wenatchee



