
PPOOTT  CCUULLTTUURRIINNGG

IINNTTRROODDUUCCTTIIOONN

Pot culturing procedures can vary greatly, depending on what your starting material is and what
you want to have in the end.  If you are starting with field soil, methods can be found at the
INVAM website to obtain monospecfic cultures successfully (http://invam.caf.wuv.edu).  If you wish
to use mixed population cultures for your glomalin studies, you may do this by following similar
methods.  In measuring glomalin production from field inoculum or under various conditions, it
is inadvisable to use field soil since this contains a background concentration of glomalin that
will make your results inconsistent.  For these experiments (where a hyphal compartment is
made), rinsed spores and/or hyphae collected via wet sieving from pot cultures, ordered from
INVAM or from field samples may be used.  (Note:  If you wish to use field samples, it is
advised to follow the procedures detailed from INVAM to obtain monospecific or mixed cultures
and a large amount of viable inoculum.)

MMAATTEERRIIAALLSS

Rinsed spores and/or hyphae from previous pot cultures or from INVAM
2:1 coarse:fine sand mix or 1:1 sand:coal waste mix
20 mM sodium citrate, pH 7.0
6” pots
half-strength Hoagland’s solution (see the following)
automatic watering system (optional, see the following)
40 um nylon mesh
black horticultural mesh (weed block)
1000 ml graduated cylinder
cup or 400 ml beaker
rubber bands



METHODS

(1) Cut horticultural mesh into squares that can fit in the bottom of the pots and block bottom
holes and into rings, about 1-1.5”thick, to fit on top of the sand and around the nylon mesh
bag  (These rings aid in water distribution and in controlling algal growth.)

(2) Cut nylon mesh into 10-11”diameter circles (1/pot) and into 3x6 cm strips (4-6/pot) (strips
are optional)

(3) Sterilize pots, graduated cylinder, cup or beaker, and mesh squares, rings, circles, and strips
in ~10% bleach for at least 1 hr, rinse thoroughly with distilled water and dry covered

(4) Extract residual glomalin from sand by covering with 50 mM sodium citrate, pH 8.0, and
autoclaving for 1 hr at 121oC

(5) Remove citrate solution and wash thoroughly with distilled water
(6) Sterilize sand and coal waste (if you are using this) by autoclaving for 1 hr at 121oC
(7) Cover side holes in pots with labeling tape, place mesh square on bottom to cover bottom

holes
(8) Place ~300 mls of sand mix or sand:coal waste mix in graduated cylinder and center the

nylon mesh circle over the top of the cylinder, secure with a rubber band near the top of the
mesh

(9) Flip cylinder over into center of pot and fill around it with sand mix or sand:coal waste mix
using the cup or beaker

(10) Release rubber band and carefully pull out the cylinder (nylon mesh should have formed a
bag that will separate the plant roots from the surrounding media, forming a root/hyphal
compartment and a hyphal compartment)



(11) Place nylon mesh strips in the surrounding media, outside of the mesh bag, to make
periodic measurements of hyphal growth and glomalin accumulation (optional)

(12) Place mesh ring on top of the media outside of the mesh bag

(13) Make a hole in the center of the media in the mesh bag, ~1” deep, add about 12 sudangrass
seeds (or whatever host you are using (the number of seeds can also vary with host)) and
the spores and/or hyphae and cover

(14) Water with half-strength Hoagland’s solution, either by using an automatic watering
system or by watering over the mesh ring by hand

(15) Harvest after 3-4 months by carefully removing the mesh bag and storing the material from
the mesh bag and the surrounding media separately, perform protein extraction, percentage
colonization, hyphal measurements, or other analyses on the different fractions as desired
(Refer to Wright, Franke-Snyder, and Morton, 1996 and Wright and Upadhyaya, 1996 to
see what measurements are typically made.)



HHOOAAGGLLAANNDD’’SS  NNUUTTRRIIEENNTT  SSOOLLUUTTIIOONN  ((MMiillllnneerr  &&  KKiitttt,,  11999922))

Nutrient g/500ml stocks stock concen. mls of
stock/L
solution

final concen.

Ca(NO3)2*4H2O 118.1 1 M 2.5 2.5 mM

KNO3 50.55 1 M 2.5 2.5 mM

MgSO4*7H2O 123.24 1 M 1 1.0 mM

KH2PO4 6.81 0.1 M 0.2 20 uM

NaFeEDTA 1.84 0.01 M 5 50 uM

Na2MoO4*2H2O* 0.24 0.002 M 0.1 0.2 uM

H2BO3* 3.09 0.01 M 0.1 10.0 uM

NiSO4*6H2O* 0.26 0.002 M 0.1 0.2 uM

ZnSO4*7H2O* 1.44 0.01 M 0.1 1.0 uM

MnCl2*4 H2O* 1.98 0.02 M 0.1 2.0 uM

CuSO4*5 H2O* 0.62 0.005 M 0.1 0.5 uM

CoCl2*6 H2O* 0.24 0.002 M 0.1 0.2 uM

MES 19.525 0.2 2.78

**    TThheessee  aarree  mmiiccrroonnuuttrriieennttss  aanndd  ccaann  bbee  mmaaddee  uupp  ttooggeetthheerr..    SSmmaalllleerr  aammoouunnttss  ooff  tthhee  ssttoocckkss  ccaann  bbee
mmaaddee  uupp  ffoorr  ssmmaallll  oorr  sshhoorrtt  eexxppeerriimmeennttss,,  bbeeccaauussee  tthhee  ssttoocckkss  ccaann  ggeett  ccoonnttaammiinnaatteedd  ((eessppeecciiaallllyy  tthhee
ppoottaassssiiuumm  pphhoosspphhaattee  ssttoocckk))..



AAUUTTOOMMAATTIICC  WWAATTEERRIINNGG  SSYYSSTTEEMM
((MMiillllnneerr  &&  KKiitttt,,  11999922))

IINNTTRROODDUUCCTTIIOONN

AAnn  aauuttoommaattiicc  wwaatteerriinngg  ssyysstteemm  ccaann  bbee  ddeessiiggnneedd  tthhaatt  wwiillll  rreedduuccee  tthhee  aammoouunntt  ooff  mmaaiinntteennaannccee
rreeqquuiirreedd  ttoo  ggrrooww  tthheessee  ppllaannttss  ffoorr  33--44  mmoonntthhss..    IItt  mmaayy  aallssoo  hheellpp  iinn  mmyyccoorrrrhhiizzaall  pprroodduuccttiioonn  aanndd
ppllaanntt  hheeaalltthh  bbyy  wwaatteerriinngg  tthhee  ppoottss  sseevveerraall  ttiimmeess  aa  ddaayy  ((ttyyppiiccaallllyy  44  ttiimmeess)),,  wwhhiicchh  wwiillll  kkeeeepp  tthhee
mmeeddiiaa  ccoonnssttaannttllyy  mmooiisstt  aanndd  wwiillll  rreedduuccee  wweett//ddrryy  ccyycclleess  tthhaatt  mmaayy  rreedduuccee  hhyypphhaall  pprroodduuccttiioonn..    MMoosstt
ooff  tthhee  mmaatteerriiaallss  ccaann  bbee  oobbttaaiinneedd  ffrroomm  hhoorrttiiccuullttuurraall  oorr  ggaarrddeenniinngg  ssuuppppllyy  ssttoorreess  oorr  iinn  tthhee  ggaarrddeenniinngg
sseeccttiioonnss  aatt  WWaallmmaarrtt  oorr  TTaarrggeett..    IItt  iiss  bbeesstt  iiff  aallll  ooff  tthhee  ttuubbiinngg  aanndd  ccoonnnneeccttoorrss  aarree  bbllaacckk  ttoo  pprreevveenntt
aallggaall  ggrroowwtthh..

MMAATTEERRIIAALLSS

3322  ggaalllloonn  rruubbbbeerr  ggaarrbbaaggee  ccaann,,  oonn  wwhheeeellss  aanndd  wwiitthh  aa  lliidd
77..55””  ccaabbllee  ttiieess  ((CCaatt--PPaakk))
ssoolliidd  ¼¼””  rruubbbbeerr,,  ddrriipp  ttuubbiinngg  ((MMooiissttuurree  MMaasstteerr))  ((ffeeeeddeerr  ttuubbeess))
¼¼””  ppoorroouuss  mmiinnii  ssooaakkeerr  hhoossee  ((MMooiissttuurree  MMaasstteerr))
cciirrccuullaattiinngg  ppuummpp  ((~~112200  VVAACC,,  6600  HHzz))
½½””  ssoolliidd,,  rruubbbbeerr  ttuubbiinngg  ((mmaaiinnss  aanndd  ppuummpp  ccoonnnneeccttoorr))
ppllaassttiicc  22--  aanndd  33--wwaayy  ccoonnnneeccttoorrss  ffoorr  ¼¼””  ttuubbiinngg
aapppprroopprriiaattee  ccoonnnneeccttoorrss  ffoorr  ccoonnnneeccttiinngg  tthhee  ½½””  ttuubbiinngg  ttoo  tthhee  ppuummpp
wwooooddeenn  ffrraammee  oorr  ssuussppeennssiioonn  ddeevviiccee  ffoorr  mmaaiinn  lliinneess  aanndd  ffeeeeddeerr  ttuubbeess
ssccrreeww  ccoonnnneeccttoorrss  ffrroomm  ½½””  ttuubbiinngg  ffrroomm  ppuummpp  ttoo  mmaaiinnss  ((ffoorr  eeaassyy  ddiissccoonnnneeccttiioonn  aanndd  nnuuttrriieenntt  rreeffiillll))
ffllooww  cchheecckk  vvaallvveess
pplluuggss  ffoorr  ½½””  ttuubbiinngg
ccoorrkk  bboorreerr
eelleeccttrriiccaall  ttiimmeerrss



MMEETTHHOODDSS

((11))  SStteerriilliizzee  aallll  ttuubbiinngg  iinn  1100%%  oorr  ssttrroonnggeerr  bblleeaacchh  ssoolluuttiioonn  ffoorr  11  hhrr  aanndd  rriinnssee  tthhoorroouugghhllyy  wwiitthh
ddiissttiilllleedd  wwaatteerr

((22))  MMaakkee  uupp  hhaallff--ssttrreennggtthh  HHooaaggllaanndd’’ss  ssoolluuttiioonn  iinn  tthhee  ggaarrbbaaggee  ccaann,,  aass  ddiirreecctteedd..    MMaakkee  eennoouugghh
ffoorr  3366  LL  ((ddoo  nnoott  mmaakkee  uupp  mmoorree  tthhaann  4488  LL,,  bbeeccaauussee  yyoouu  wwaanntt  tthhee  ssoolluuttiioonn  ttoo  ccyyccllee  tthhrruu
rraappiiddllyy  eennoouugghh  ttoo  pprreevveenntt  mmiiccrroobbiiaall  ggrroowwtthh))..

((33))  CCoonnnneecctt  ½½””  ttuubbiinngg  ttoo  tthhee  ppuummpp  ((mmaakkee  ttuubbiinngg  lloonngg  eennoouugghh  ffoorr  tthhee  ppuummpp  ttoo  rreeaacchh  tthhee
bboottttoomm  ooff  tthhee  ccaann  aanndd  rreeaacchh  aabboouutt  66””  aabboovvee  tthhee  ccaann))

((44))  PPllaaccee  ssccrreeww  ccoonnnneeccttoorrss  aanndd  aa  cchheecckk  vvaallvvee  oonn  tthhee  eenndd  ooff  tthhee  ttuubbiinngg  ffrroomm  tthhee  ppuummpp  aanndd
ccoonnnneecctt  ½½””  ttuubbiinngg  ((eennoouugghh  ffoorr  iitt  ttoo  rreeaacchh  tthhee  eenndd  ooff  aa  rrooww  ooff  ppoottss  aanndd  bbee  ssuussppeennddeedd  aabboouutt
11--22    fftt  aabboovvee  tthhee  ppoottss))

((55))  PPllaaccee  wwooooddeenn  ffrraammee  oovveerr  tthhee  ppoottss  ((mmaakkiinngg  aa  bbaarr  bbeehhiinndd  tthhee  ppoottss  aabboouutt  11--22  fftt  aabboovvee  tthheemm))
aanndd  ttiiee  tthhee  ½½””  ttuubbiinngg  ttoo  tthhee  bbaarr  wwiitthh  tthhee  ccaabbllee  ttiieess  ((ffoorrmmiinngg  mmaaiinnss))

((66))  MMaakkee  33--44””  ddiiaammeetteerr  rriinnggss  uussiinngg  tthhee  ¼¼””  ppoorroouuss  ttuubbiinngg  aanndd  tthhee  33--wwaayy  ccoonnnneeccttoorrss  ((iiff  yyoouu  aarree
uussiinngg  DDeeeeppoottss,,  tthhee  rriinnggss  sshhoouulldd  bbee  eevveenn  ssmmaalllleerr))

((77))  MMaakkee  hhoolleess  iinn  tthhee  ½½””  ttuubbiinngg  wwiitthh  aa  ccoorrkk  bboorreerr  aanndd  ffiitt  22--wwaayy  ccoonnnneeccttoorrss  iinn  tthhee  hhoolleess
((88))  CCoonnnneecctt  tthhee  ¼¼””  ffeeeeddeerr  ttuubbeess  ttoo  tthhee  mmaaiinnss  vviiaa  tthhee  22--wwaayy  ccoonnnneeccttoorrss  aanndd  ttoo  tthhee  rriinnggss  vviiaa  tthhee

33--  wwaayy  ccoonnnneeccttoorrss  ((mmaakkee  ssuurree  tthhaatt  tthhee  ffeeeeddeerr  lliinnee  iiss  nnoott  mmuucchh  lloonnggeerr  tthhaann  tthhee  ddiissttaannccee  ttoo
tthhee  ppoott,,  ssoo  iitt  ddooeessnn’’tt  ssaagg))

((99))  SSuussppeenndd  tthhee  rriinnggss  aabboovvee  tthhee  ppoottss  uussiinngg  tthhee  ccaabbllee  ttiieess  ttoo  mmaakkee  aa  ttrrii--ppoodd  tthhaatt  ggeettss  ttaappeedd  ttoo  tthhee
oouuttssiiddee  ooff  tthhee  ppoott

((1100))  PPlluugg  tthhee  ppoowweerr  ssoouurrccee  ffoorr  tthhee  ppuummpp  iinnttoo  aa  ttiimmeerr  tthhaatt  iiss  sseett  ttoo  rruunn  tthhee  ppuummpp  ffoorr  2200--3300  sseecc,,  44
oorr  mmoorree  ttiimmeess  aa  ddaayy  ((wwhheenn  tthhee  lliigghhttss  aarree  oonn))
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