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One of the most important symbioses in nature is the fungal association in 
plant roots. Arbuscular mycorrhizal fungi (AMF) facilitate nutrient acquisition 
in root networks, and their degree of association varies by root types, with 
taproots benefitting more. AMF could thus be an important driver of plant 
community structure, specifically for taproot vs. fibrous - rooted plants. We 
investigated how AMF levels vary among and within suburban forests, which 
are reservoirs of biodiversity in the urbanizing mid - Atlantic region. We 
hypothesized that greater AMF biomass would predict greater taproot plant 
cover, but be less related to fibrous rooted plant cover. We collected five soil 
cores per plot in 16 16 m 2 plots in each of six forests, and pooled the five  
samples for professional microbial PLFA analysis. In order to document that 
the level of AMF biomass in forest soils translates into root colonization, we 
stained roots of one common species from the forests, Lonicera japonica, and 
quantified its AMF load (n=60), which indeed was greater in forests with higher 
AMF biomass. We estimated percent cover of all species in all 32 - 40 16 m 2 plots 
per forest, and categorized most as having taproots or fibrous roots. AMF 
biomass varied among forests (F=16.25, p<0.0001) and between plots (range: 
348.15 - 76.28 ng/g soil). The six forests were categorized by three with greater 
and three with lesser vegetation density. There was a significant two - way 
interaction between forest and root type (F=31.89, p<0.0001), but its pattern did 
not mirror that of AMF biomass among forests, nor did regressions of plant 
cover on AMF biomass in the 60 measured plots indicate support for our 
hypothesis. Although AMF varies among plots and forests, it did not appear to 
be an important driver of taproot vs. fibrous rooted plant community structure 
in these suburban forests. 

Abstract
Mycorrhizal fungi are an important group of soil microbes that contributes to cycling 
nutrients and maintaining soil quality. They colonize in and on roots of plants and enhance 
absorption (up to 700 times) and transportation of poorly mobile nutrients in the soil. Plant -
mycorrhizal interactions are mutualistic; this mutualism is most optimal when plants have 
difficulty absorbing phosphorus and organic or insoluble nutrients that are typically 
unavailable to plants. The two different root structures that are the main focus of this study 
are taproots and fibrous roots. Taproot plants have thick roots, short root hairs and low root 
hair density. Fibrous root plants have thin roots, long root hairs, and 
high root hair density. Different root structures influence 
mycorrhizal colonization in plants. Taproot plants are more 
dependent on mycorrhizal fungi than fibrous plants because 
their low root surface area hinders their ability to absorb 
nutrients. Fibrous roots have longer and higher surface area 
that enables better acquisition of nutrients from the soil. 

Is there a correlation between the abundance of mycorrhizae 
and the abundance of taproot and fibrous species in the 
community structure of six forests? 
About 80% of angiosperms are mycorrhizal and depend on
this plant - fungi symbiosis for growth. Of these angiosperms,
taproot and fibrous root systems acquire nutrients differently, 
and these functions may affect the abundance of mycorrhizal 
fungi in the soil community and vice versa. As a result, it is 
important to acknowledge the variables that influence community 
structure. It is possible that a forest community has more taproot
plants than fibrous plants because there is a high abundance of 
mycorrhizae in the soil. Analyzing this relationship may help us
understand the distribution of taproot and fibrous species in the
six study forests. 

Introduction

The difference between two root 
structures. 

mn 

Herb Layer Census Data:
● Fall and Spring 2015
● 16 subplots were sampled within each plot (32 - 40 plots per forest) and 

percent cover was calculated for each species observed
● Percent cover was estimated at 10% intervals
● Used midpoints and average across all 16 0.25m² subplots
● Collected from 6 suburban forests

Soil Microbial Data:
● August 2015
● 5 soil cores were collected in each 16 plots per forest
● Sent to Ward’s Soil Testing Laboratory, using a phospholipid fatty acid 

analysis (PFLA) technique to measure the abundance and diversity of the soil 
microbial community

Detection of in situ Mycorrhizal Colonization:
● Fall and Spring 2018
● Collected 30 samples of Lonicera japonica in both Curlis and Baldpate 
● Each sample was cut into 10 root tips → each root tip cut into 10 sections → 

t o t a l of 10 0  root  sect ion s  p er  sam p le via l 
● Clea red  root s : 5m l of KOH was  added  t o  t h e via l→ Au t oclave liqu id  cycle  @  

121°C for  15 m in  → KOH d isp en sed  → wash  root  sect ion s  wit h  D.I. wa t er  5 
t im es  → wash ed  root  sect ion s  in  r esp ect ive via l

● St a in ed  root s : 5m l of Tryp an  blu e dye was  added  t o  t h e via l→ Au t oclave liqu id  
cycle  @  121°C for  15 m in

● Qu an t ified  root s : via l sam p le p ou red  in  p et r i d ish → sam p le looked  u n der  
d is sect in g  m icroscop e wit h  for cep s→ qu an t ified  wh et h er  each  root  sect ion  
was  “ in fect ed”  by t h e p r esen ce of m ycor rh iza l fu n gi→ p rop or t ion  of in fect ed  
ou t  of 10 0  root  sect ion s  (%  in fect ed )

Met h ods

Resu lt s

Th an ks  t o  t h e  m an y TCNJ u n der gr adu a t e  s t u den t s  wh o h ave con t r ibu t ed  t h eir  
in t e llect s ,  labor , an d  t eam wor k t o  t h is  p r o ject . Sp ecia l t h an k you  t o  Dr . Mor r ison  for  
t h e  va lu able  su p p or t  an d  advice.  For  r esea r ch  p er m it s : Mer cer  Cou n t y Par ks , Fr ien ds  
of Hop ewell Va lley Op en  Sp ace. For  fu n d in g: t h e  Na t ion a l Scien ce Fou n da t ion  (DEB 
12578 33, DEB 0 9 339 77), TCNJ’s  Bar bar a  Meyer s  Pelson  ‘59  Ch a ir  in  Facu lt y- St u den t  
En gagem en t . 

Ackn owledgem en t s

All of t h e for es t s  ch osen  for  t h is  s t u dy exp ressed  va ryin g am ou n t s  of a rbu scu la r  m ycor rh iza l 
b iom ass . Du e t o  va ryin g levels  across  an d  am on g t h e for es t s ,  we were able  t o  eva lu a t e  h ow 
p lan t  com m u n it ies  va r ied  a lon g t h is  va r iable . To illu s t r a t e  h ow a rbu scu la r  m ycor rh iza l 
va r ia t ion  a ffect ed  m ycor rh iza l colon iza t ion , we focu sed  on  on e sp ecies  (Lonicera japonica)
t h a t  was  abu n dan t  across  a ll for es t s . We looked  a t  t h eir  r oot  colon iza t ion s  in  on e for es t  w it h  
t h e lowes t  a rbu scu la r  m ycor rh iza l b iom ass  (Cu r lis )  an d  on e for es t  w it h  t h e h igh es t  
(Ba ldp a t e) . Th is  an a lys is  em p h as ized  t h e b io logica lly m ean in gfu l r e la t ion sh ip  bet ween  
m ycor rh iza l b iom ass  an d  m ycor rh iza l colon iza t ion . In  add it ion , we h yp ot h es ized  t h a t  gr ea t er  
a rbu scu la r  m ycor rh iza l b iom ass  wou ld  p r ed ict  gr ea t  t ap root  p lan t  cover ,  wh ile  t h er e  is  les s  
r ela t ion  t o  fibrou s  root  p lan t  cover . Alt h ou gh  t h er e was  a  s ign ifican t  t wo- way in t er act ion  
bet ween  for es t  an d  root  t yp e, t h eir  p a t t ern s  am on g t h e for es t s  d id  n ot  m ir ror  t h is  h yp ot h es is . 
Th ere a r e  m an y fact or s  t h a t  in flu en ce p lan t  com m u n it ies  an d  m ycor rh iza l fu n gi is  on ly on e 
facet  in  t h is  n et work of in t er act ion s . Th is  s t u dy con firm ed  t h a t  we can n ot  look a t  a rbu scu la r  
m ycor rh iza l in t er act ion s  in dep en den t ly. In s t ead , we m u s t  con s ider  t h is  r e la t ion sh ip  a  sm a ll 
p a r t  of t h e n a r r a t ive wit h in  ecosys t em  dyn am ics . To fu r t h er  t h is  s t u dy, we can  collect  an d  
look a t  t h e d iffer en ces  in  m ycor rh iza l colon iza t ion  bet ween  fibrou s  an d  t ap root  p lan t s  in  
t h ese s ix su bu rban  for es t s . Th is  an a lys is  w ill fu r t h er  illu s t r a t e  d ir ect  m ycor rh iza l va r ia t ion  a s  
a  fu n ct ion  of r oot  t yp e. In  add it ion , we can  exp an d  t h is  s t u dy t o  m u lt ip le  yea r s  in s t ead  of 
20 15. Ext en d in g t h e s t u dy will a llow u s  t o  see h ow m ycor rh iza l b iom ass  va r ies  a lon g wit h  
t ap root  an d  fibrou s  root  cover . Fu r t h erm or e, we can  s t u dy m ycor rh iza l colon iza t ion s  
bet ween  n a t ive an d  in vas ive sp ecies . Th is  t yp e of s t u dy m ay p rovide add it ion a l in form at ion  
on  n a t ive or  n on n a t ive in vas ion s . In  con clu s ion , s t u dyin g t h ese r ela t ion sh ip s  in  dep t h  will 
p rovide a  bet t er  u n der s t an d in g of t h e ro le  of a rbu scu la r  m ycor rh iza l fu n gi in  p lan t  
com m u n it ies . 

Discu ss ion

Mean  m ycor rh iza l b iom ass  (±SE) 
in  s ix su bu rban  fores t s .
Fores t ,  F5,9 0 = 7.8 3, P<0 .0 0 0 1.  

Mean  %  in fect ed  root s  (±SE) in  Lonciera japonica. t =-
13.57, d f=56 , P<0 .0 0 0 1.

Mean  %  fibrou s  root  cover  (±SE) in  s ix su bu rban  fores t s . 
Fores t  x Root  t yp e, F2,9 0 = 31.8 8 , P<0 .0 0 0 1.

Mean  %  t ap root  h erbaceou s  cover  (±SE) in  s ix su bu rban  
fores t s . Fores t  x Root  t yp e, F2,9 0 = 31.8 8 , P<0 .0 0 0 1.

Percen t  fibrou s  root  cover  a s  a  fu n ct ion  of a rbu scu la r  
m ycor rh iza l b iom ass  in  s ix su bu rban  fores t s . 

Percen t  t ap root  cover  a s  a  fu n ct ion  of a rbu scu la r  
m ycor rh iza l b iom ass  in  s ix su bu rban  fores t s . 
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Illu s t r a t ion s  of wh a t  an  a rbu scu la r  m ycor rh iza l fu n gi in fect ion  
( left )  an d  u n in fect ed  (r igh t )  r oot  looks  like. Th e d iffer en ce is  in  t h e 
sm all t u bu la r  s t ru ct u res  t h a t  r ep resen t  fu n gi (cir cled ) .  
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