



































































































































B4 Constrained CK model

Recall forsinglespecies lit two
nutrients A B
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Hypothesis1 Similarproperties for
catabolic

enzymes fordifferentspecies in community

due to e g chemical limit HGT

Hypothesis 2 Similar Constraint for

different species
in community

i.e some Amex fordiff specif

Vila v2 independentof spi
NIB L 71A

Via V2 Mis
f

Rab 172A

Yi II FIT
Elza
71A 42A

Ewkgicalphandingnan

144 441

71A 72A

TIME Fa
spit invests more
in nutrientathemsp2 w w

putrientisB rich nutrient is A rich
Sptmadewing splinvestmoreinA
investment






































































































































feasibility see

1ÉÉI72ALY IA 72AC FA C MIA

MACY2A YIA C FA C YA

Coexistence favored if 72A 0 4171
or 72A 1 Y O

th

f

ÉIÉ

Fa

saran

il
I
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Y

if Mea increasestowardta sp
2 removes sp1

or if Ya decreasestowardta sp1
removes sp2

however if Ya fat Yea fa
then eachsp

risks extinction if fa fluctuates

given a distributionof fa
what is the aol stable dietof 21,22






































































































































Extendecologicalphasediagram to 3 nutrients lap c
fi Tiana M Si EYMirna M gi
n'a men na quinine Ya

Consider 3 species fi la f with nutrientuptakerates

V a V2Mia V2xV2Yza.V32V2Y32 aYiat.Gpitanga

phasespace Fa NIYa 2nsYa with fatfastfo I

Can represent results succinctly
in simplex

Posfai et al 2017 workoutin HW

1 FA

Yin
MiMuMN yo egg

247 B 7 c

to it 45 ly
A33B731 73

each position in this spacerepresents the
valueof ta

Strain property shown as colored dots faia
adoredregions phasesofpartial coexistence

phase boundary obtainedsimply by

connecting In 75






































































































































Importantobservationby Nosfaietal
for the classof constrainedCR model Via Yin

fixedpoint condition

fi o 9 EaV2Miami y
n'so Mai ni Civilian p Ma

if not Mui
then Ea al guarantees fi o ifp.to

fu arbitrary species even ifNo Nn

No Nj Ya E Zia fi
n I 2 x 4 Fa Hogsett

can show for each species j whoseRiga

lies in thewhite regiondefinedby YeaYea a

Yj 0 and fj o satisfiedby 57 a L

withmany species the
coexistence region

is specifiedby theduplex hill of
all Zia

3 keystone sp withZia 190 0.1.0 091

wouldsuffice to supportthe coexistence

of infinite of intermediatespecies


