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IntroducMon	  and	  Background	  	   Effects	  of	  Water	  Stress	  on	  Evergreen	  and	  Drought	  
Deciduous	  ETRmax	  

Measuring	  Chlorophyll	  Fluorescence	  in	  the	  Field	  	  

ImplicaMons	  of	  Pronounced	  VariaMon	  in	  Drought	  Deciduous	  

The	  plant	  species	  found	  in	  the	  chaparral	  
and	  coastal	  sage	  ecosystems	  of	  coastal	  
Southern	  California	  generally	  fall	  into	  one	  

of	  two	  categories:	  drought-‐deciduous	  or	  
evergreen	  (Barbour	  et.	  al	  2007).	  As	  species	  

of	  both	  life	  strategies	  make	  up	  the	  majority	  
of	  coastal	  and	  mountainous	  biomes	  in	  

Southern	  California,	  measuring	  how	  each	  
responds	  to	  increased	  environmental	  
stress	  becomes	  important	  to	  the	  

ecosystem	  as	  a	  whole.	  The	  effects	  of	  stress	  	  

•  Used	  the	  Walz	  PAM-‐2500	  portable	  
fluorometer	  with	  a	  handheld	  leaf-‐clip	  
(Figures	  1,	  2)	  

	  

•  Generated	  light	  curves:	  Electron	  
Transport	  Rate	  (ETR)	  as	  a	  funcWon	  of	  
PhotosyntheWcally	  AcWve	  RadiaWon	  (PAR)	  

	  

•  Trends	  used	  averages	  of	  the	  maximum	  

ETR	  values	  derived	  from	  the	  light	  curves	  
	  

•  	  Curves	  and	  samples	  collected	  on	  five	  
days	  between	  February	  and	  May	  at	  the	  

UCLA	  Stunt	  Ranch	  Reserve	  in	  the	  Santa	  
Monica	  Mountains,	  California	  

•  Even	  short-‐term	  water	  stress	  has	  strong,	  direct	  effects	  on	  photosyntheWc	  

capacity	  (ETRmax)	  
	  

•  Drought	  deciduous	  species	  may	  be	  more	  affected	  in	  short	  term	  only	  
	  

•  	  Results	  of	  this	  and	  long	  term	  studies	  may	  aid	  in	  predicWons	  of	  future	  

changes	  in	  Southern	  California’s	  chaparral	  ecosystems	  

•  ETRmax	  for	  both	  drought	  deciduous	  species	  (S.	  leucophylla	  and	  S.	  mellifera)	  

demonstrated	  wide	  variaWon	  over	  the	  days	  sampled	  
	  

•  Notable	  peak	  in	  drought	  deciduous	  ETRmax	  following	  first	  rain	  event	  and	  

soil	  moisture	  increase,	  whereas	  li_le	  change	  for	  evergreen	  ETRmax	  
	  

•  Confirmed	  predicWons	  of	  overall	  lower	  ETRmax	  values	  for	  evergreen	  

compared	  to	  drought	  deciduous	  ETRmax	  

can	  be	  measured	  using	  chlorophyll	  fluorescence,	  which	  is	  directly	  related	  to	  the	  chlorophyll	  
content	  and	  rate	  of	  photosynthesis	  of	  the	  leaf	  (Maxwell	  and	  Johnson	  2000).	  Chlorophyll	  
fluorescence	  provides	  data	  on	  the	  producWvity	  and	  efficiency	  of	  the	  photosyntheWc	  system,	  

and	  can	  be	  used	  to	  infer	  the	  health	  of	  the	  plant.	  The	  focus	  of	  this	  study	  was	  to	  compare	  
chlorophyll	  fluorescence	  data	  between	  species	  of	  both	  life	  strategy	  categories.	  	  
	  

We	  hypothesize	  that	  evergreen	  species	  will	  be	  less	  affected	  by	  short-‐term	  
variaMon	  in	  environmental	  condiMons,	  whereas	  drought	  deciduous	  species	  
will	  show	  a	  higher	  sensiMvity	  to	  these	  changes.	  

Figure	  2:	  PAM	  2500	  leaf	  clip	  on	  H.	  arbuWfolia	  

Q.	  berberidifolia	   S.	  mellifera	   S.	  leucophylla	  

Evergreen	   Drought	  Deciduous	  

•  Grow	  year-‐round	  
•  Deeper	  root	  systems	  	  

•  Thicker,	  sturdier	  leaf	  structure	  (waxy	  
outer	  coaWng)	  

•  Photosynthesize	  at	  low	  rates	  all	  year	  	  

•  Grow	  generally	  in	  Winter	  and	  Spring	  

•  Go	  dormant	  during	  periods	  of	  drought	  	  

•  Shallower	  root	  systems	  

•  Photosynthesize	  at	  higher	  rates	  during	  
growing	  periods	  

•  Thinner,	  less	  structured	  leaves	  

Figure	  1:	  CollecWng	  data	  in	  the	  field.	  	  

Light	  Response	  Curves	  by	  Species	  

0	  

0.1	  

0.2	  

0.3	  

0.4	  

0.5	  

0.6	  

1/26/15	   2/5/15	   2/15/15	   2/25/15	   3/7/15	   3/17/15	   3/27/15	   4/6/15	   4/16/15	   4/26/15	   5/6/15	  

0	  

20	  

40	  

60	  

80	  

1/26/15	   2/5/15	   2/15/15	   2/25/15	   3/7/15	   3/17/15	   3/27/15	   4/6/15	   4/16/15	   4/26/15	   5/6/15	  

0	  

0.2	  

0.4	  

0.6	  

0.8	  

1	  

1.2	  

1/26/15	   2/5/15	   2/15/15	   2/25/15	   3/7/15	   3/17/15	   3/27/15	   4/6/15	   4/16/15	   4/26/15	   5/6/15	  

Average	  ETRmax	  
	  (μmol	  electrons/

m2s2)	  

PrecipitaMon	  
(mm)	  

Soil	  Moisture	  
Content	  

(volumetric	  water	  
content)	  

RelaMve	  
Humidity	  	  

(%)	  

Date	  

Average	  Maximum	  ETR	  and	  Varied	  Environmental	  CondiMons	  

0	  
20	  
40	  
60	  
80	  

100	  
120	  
140	  
160	  
180	  
200	  

1/26/15	   2/5/15	   2/15/15	   2/25/15	   3/7/15	   3/17/15	   3/27/15	   4/6/15	   4/16/15	   4/26/15	   5/6/15	  

H.	  arbu5folia	  
Q.	  berberidifolia	  
S.	  leucophylla	  
S.	  melifera	  

References	  
Barbour,	  Michael	  G.,	  Todd	  Keeler-‐Wolf,	  and	  Allan	  A.	  Schoenherr.	  Terrestrial	  Vegeta5on	  
of	  California.	  University	  of	  California	  Press,	  2007.	  
	  

Maxwell,	  Kate,	  and	  Giles	  N.	  Johnson.	  “Chlorophyll	  Fluorescence—a	  PracWcal	  Guide.”	  
Journal	  of	  Experimental	  Botany	  51,	  no.	  345	  (April	  1,	  2000):	  659–68.	  	  

Department	  of	  Atmospheric	  and	  Oceanic	  Sciences,	  University	  of	  California	  Los	  Angeles	  (UCLA)	  

S.	  mellifera	  

Future	  DirecMons	  

Acknowledgements	  
Many	  thanks	  to	  Dr.	  Rasoul	  Sharifi	  for	  his	  guidance	  and	  knowledge	  throughout	  the	  process,	  
and	  to	  Professor	  Philip	  Rundel	  for	  allowing	  us	  to	  work	  at	  the	  Stunt	  Ranch	  Reserve.	  Thank	  
you	  also	  to	  Dr.	  Rachel	  Kennison	  for	  her	  advice	  and	  direcWon	  throughout	  the	  year,	  and	  to	  

Grand	  Challenges	  Undergraduate	  Research	  Scholars	  Program	  for	  this	  opportunity	  

•  ConWnue	  collecWng	  ETRmax	  data	  over	  mulWple	  seasons	  to	  determine	  

possible	  long-‐term	  effects	  of	  water	  stress	  
	  

•  Determine	  how	  species	  distribuWon	  may	  change	  with	  extended	  drought	  
	  

•  Determine	  water	  stress	  threshold	  for	  drought	  deciduous	  and	  evergreens.	  


