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3180 response to Fertilizer
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The 180 increased  dramatically to fertilization.

The duration of the effect was longer and the
treatments  were different from each other in contrast
to the carbon isotope ratio.

Late Season Changes in growth and Leaf Area
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Since growth was higher with fertilization,

leaf area per tree needed to be greater by as
much as 4x that of controls to account for

the increased  growth.

Multiple Fertilizer Applications
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w© Late Season Changes in Gas-exchange

KANA

-20 q

1| = 157 kghha
—v— 314kgha
—8— 471kgha

A
=)

-60 4

2:5%/\,/»\ AN

-20

-40 -
60 -

1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 1974

A (%) change from controls  dg (%) change from controls

Year

Since increased 180 means decreased gs, we
estimated that late season gs decreased by ~30%.
The decreased ¢s also decreased A by 30-40%
during the late dry season.

N Fertilization Created
Hydraulic Imbalance

m Leaf area increased

m Roots and sapwood insufficient to support
increased leaf area

m Fertilized trees experience drought at the
end of summer.

= Increase in leaf area offset decrease in
leaf gas-exchange — Growth increased.

» Hydraulic imbalance lasted 10 years
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The 18O increased dramatically to fertilization.
The duration of the effect was longer and the 
treatments were different from each other in contrast
to the carbon isotope ratio.   
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Since increased 18O means decreased gs, we 
estimated that late season gs decreased by ~30%.
The decreased gs also decreased A by 30-40% 
during the late dry season. 
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Since growth was higher with fertilization, 
leaf area per tree needed to be greater by as 
much as 4x that of controls to account for 
the increased growth.  
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Tree rings records

m Extent and duration of growth response is
recorded in ring width data.

m 5'3C and 580 allow for understanding the
leaf physiology and whole tree hydraulics.

m Control trees necessary for separating
management treatments from climate
signals.
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