
Deser t  
Mu tu alism s

Th is  p re s en ta t io n  co n ta in s  
u n p u b lis h ed  d a ta  an d  s h o u ld  
n o t  b e  c it ed  w ith o u t
au th o r  p e r m is s io n .



Lin k in g p lan t  an d  in s ect  p h y s io logy  in  th e  
Datura w righ tii- Manduca sexta  in te r act ion

• Ju d ie  Br on s te in

• Tr av is  Hu xm an

• Goggy  Dav id ow itz



• Lar ge  geogr ap h ic 
r an ge .

• Bu t  h os t  u s e  is  
loca lly  s p ecia liz ed . 
In  S AZ, on ly  2  h os ts .

• Nectar  p lan ts  a r e  
a ls o  loca lly  
s p ecia liz ed .

Manduca sexta  (Sphingidae)



Datura  w rightii (So lanaceae)

• Ub iq u itou s  n a t iv e  
p e r en n ia l.

• Haw k m oth  
p o llin a t ion  
“s y n d r om e .”



M. sexta  fem ales  lay  eggs  
after  n ectar in g/ p ollin at in g. 

Caterp illar s  feed  on  leav es , 
flow er s , an d  fr u its .

Is  this  a m utualis m ? An antagonis m ? Both? 
Ne ither?



Han d - p o llin a t ion  exp e r im en ts

Does  Datura  r equ ir e  p ollin ator s  for  r ep r od u ct ion ?



• D. w righ tii is  
h igh ly  s e lf-
com p at ib le .

• Un v is ited  flow er s  
o ften  r ep r od u ce  
s u cces s fu lly .

• Bu t  v is it s  d ou b le  
fr u it  s e t  an d  s eed  
s e t .
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Cage  p o llin a t ion  exp e r im en ts

Is  Manduca  an  effect iv e
p ollin ator  of Datura?



• Caged  M. sexta  
p o llin a te  ab ou t  as  
w e ll a s  
h ar d w or k in g 
b io logis t s  can .

• M. sexta  h as  th e  
p o ten t ia l to  b e  an  
im p or tan t  D. 
w righ tii m u tu a lis t  
in  n a tu r e .
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Proportion of germinated seeds over time
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Im p licat ion s  for  Datu ra :  
Pollin at ion

• M. sexta  v is it s  ar e  b en eficia l, b u t  
r ep rod u ct iv e  s u cces s  is  
s u rp r is in gly  h igh  w h en  n o 
p ollin ator s  v is it  a t  a ll. 

• Th is  is  in teres t in g in  ligh t  of D. 
w righ tii’s  m as s iv e  in v es tm en t  in  
flow ers  an d  n ectar  (65  µ l/ fl, 25% 
s u cros e  eq u iv alen ts ).



(Nature.)





     Man du ca  d oes  
m or e

    to  Datu ra  th an  
    ju s t  p o llin a te  it !



M. sexta  lay  m or e  eggs  on  s m all 
leav es .
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84  eggs  la id  b y  12  fem ales
on  101  D. w righ tii le av es
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Th e  leav es  M. sexta  p r e fe r  con t r ib u te  
d is p r op or t ion a te ly  to  p h o tos y n th es is .

An ov a, F= 5 .1 , P< 0 .05



Are  thes e  activ itie s  cos tly  to  the  
plant?

• Fem ales  lay  3- 400 eggs  each .

• On e 5 th - in s tar  la rv a  can  d efo lia te  a  
p lan t!

soun ds bad , bu t ....

• Les s  th an  1% of eggs  s u rv iv e  to  5 th  
in s tar . (Mira  & Bern ay s  2002)



Im p licat ion s  for  Datu ra : 
Herb iv ory

Th e cos t  of M. sexta  h erb iv ory  is  
p oten t ia lly  h u ge , b u t  m ay  on ly  
actu ally  b e  h u ge  w h en  h igh  
n u m b ers  of eggs  are  la id .



Nectar for adults

Tis s ue for larv ae

Pollination

Herbiv ory

+

-

What is  the  ne t e ffect for the  plant?
How  can the  plant m axim iz e  benefits ?

Plant prov ides  Ins ect: Ins ect prov ides  Plant:

+

+





Tw o im portant things  
w e  learned this  s um m er:

1 . Oth e r  h e r b iv o r es  can n o t  b e  ign or ed . 

A com m u n ity  r a th er  th an  a
p airw is e ap p roach  is  ap p rop r iate .



But: tw o  im portant things  
w e  learned this  s um m er:

2 . D. w righ tii h as  a  m as s iv e  t ap r oo t ! 



Mature Plant Mass
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Mos t  of D. wrigh tii b iom as s  is  actu ally  u n d er gr ou n d .

Regr ow th  from  h er b iv or e  d am age  is  exceed in gly  r ap id .



Som e unexpected early
conclus ions :

•  Po llin a t ion  b en efit s
a r e  r e la t iv e ly  low .

•  Cos t s  o f h e r b iv o r y , &
of in v es tm en t  in  flo r a l
a t t r actan t s  an d  r ew ar d s ,
m ay  b e  r e la t iv e ly
low  as  w e ll.



How  m ight cos ts  and benefits  be  m ediated 
in  annual v s . perennial Datura  s pecie s ?

D. w righ tii
(p e r en n ia l)

D. discolor
(an n u a l)
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