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Soils– properties, cation exchange capacity
Climate change effects on soil and coffee…



Outline  
•  Soils 

–  Go over answers to last week’s homework. 
–  Recap soils you saw in the field 
–  Cation exchange capacity 

•  Nutrient cycling and availability 
–  Coffee and climate change 

•  Lab:  Rocks test (during first half of lab; examples of question provided in 
lecture notes).   
–  Anybody who would like to start early, can start as early at 10:00 (AM 

lab) or 1:00 (PM lab)– aim to finish test within 1.5 hours (or less). 
–  Part 2 of lab includes postweighing soil samples from last week and 

microscopy training in order to examine Berleze samples in Week 9  
•  Make-up mineral quiz moved to Friday (Week 8), 1-2pm 

Homework- posted: Please type 3 questions that you think would be fair final 
exam questions.  Please make #1 about metamorphism of rocks (to the extent 
we saw in lab); Please make #2 about aquifers (Ch. 17), and Please make #3 
about Soils (Chapin or Brady & Weil). Providing answers to the questions is 
optional. 

Reading:  Chapin Soils chapter; Brady and Weil for Week 7/8 
 



Week 7 
homework 

answers 

•  Discuss with #1 and 2 with neighbors.  
•  Abir will summarize on board…
•  Then, discuss with #3 and 4 with neighbors.  
•  Abir will summarize on board…
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Soils at Demeter’s and Kiefer 

How were O-A horizons different at Demeter vs. 
Kiefer (deciduous or coniferous)?

How was C horizon different at Demeter vs. Kiefer 
(deciduous or coniferous)?

Take 1-2 mins to consider, then discuss with a 
neighbor.
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What	  happens	  when	  you	  add	  
acid–	  eg.	  acidic	  rain?	  (Remember	  
éH+,	  more	  acidic,	  êpH)	  



What	  happens	  when	  you	  add	  
acid–	  eg.	  acidic	  rain?	  (Remember	  
éH+,	  more	  acidic,	  êpH)	  

Ca?on	  exchange	  capacity	  vs.	  ca?on	  exchange	  pool…	  



Cation Exchange Capacity (CEC) of soils 
•  The CEC of a soil is the addition of the CEC of the 

clay and organic components of the soil
•  The CEC of soil clays are generally independent of 

pH, but CEC of organics are very pH-dependent 
(higher pH higher CEC of soil organic matter)

What	  happens	  when	  you	  
add	  acid–	  eg.	  acidic	  rain?	  
(Remember	  éH+,	  more	  
acidic,	  êpH)	  



Figure	  1.19	  

Consider	  the	  cycle	  of	  a	  given	  nutrient.	  For	  example	  potassium	  (K)	  or	  
calcium	  (Ca).	  	  What	  are	  each	  of	  these	  3	  steps	  in	  your	  own	  words?	  	  



What	  is	  the	  difference	  between	  porosity	  and	  permeability?	  	  	  How	  can	  a	  
rock	  be	  porous	  but	  not	  permeable?	  
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•  http://www.cabi.org/Uploads/projectsdb/documents/44640/
Coffee%20and%20climate%20change%20guide.pdf



Less ideal… 

•  …



à Increasing 
temperatures or 
changes in 
precipitation will 
directly affect the 
areas suitable for 
coffee growth, 
leading to a loss in 
coffee growing 
environments. 
 

•  http://www.cabi.org/Uploads/projectsdb/documents/44640/Coffee%20and%20climate%20change%20guide.pdf
•  Consistent with: http://blogs.egu.eu/network/4degrees/2013/10/24/whats-geology-got-to-do-with-it-2-coffee/



H. Hampei 

•  Perhaps most importantly, changing climate and higher temperatures will affect a little 
insect called Hypothenemus hampei (H. hampei for short). 

•  à a coffee berry borer
•  à most important threat to coffee plantations worldwide.

•  Born in central Africa, H. hampei likes warm climates. 
•  But with rising temperatures, the berry borer can now survive at higher altitudes. On the 

slopes of Mt Kilimanjaro in Tanzania, H. hampei has climbed 300 m in 10 years.
•  à H. hampei causes over $500 million loss annually in East Africa alone.
•  à The borer is gaining both geographical extent (it is only absent from coffee plantations 

in China and Nepal, having infiltrated Puerto Rico in 2007 and Hawaii in 2010) and altitude. 
à A further 1C increase will see the borer develop faster and gain new territories.


