
11/10/15 
Focus on soils – for coffee and 

locally

h"p://www.fao.org/docrep/008/ae939e/
ae939e06.htm	  	  	  



Outline  
•  Closing thoughts on aquifers 

•  Soils 
–  Jenny’s 5 soil forming factors 
–  How do soils “form” 
–  Using a soil chronosequence to illustrate effects of time on soil 

development 
 
•  Dress appropriate for Wednesday Lab- rain coat, rain pants, 

notebook– if raining, we will provide rite-in-the-rain papers 
•  Rocks Test moved to first half of Week 8 Lab 
 
 
Reading:  Chapin Soils chapter; Brady and Weil for Week 7/8 

 



•  Images and text related to effect of deficiencies 
of specific nutrients on coffee plants

•  http://www.fao.org/docrep/008/ae939e/
ae939e06.htm  

•  (don’t memorize the elements or the effects– 
understand that specific nutrients are important 
to the growth of coffee trees)







Outline  
•  Closing thoughts on aquifers 

•  Soils 
–  Jenny’s 5 soil forming factors 
–  How do soils “form” 
–  Using a soil chronosequence to illustrate effects of time on soil 

development 
 
•  Dress appropriate for Wednesday Lab- rain coat, rain pants 

–  We will provide rite in the rain paper that can be attached into 
your geology lab notebooks 

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

 



Influence of Soil Properties on Cup Quality of Wild Arabica 
Coffee in the Coffee Forest Ecosystem of SW Ethiopia 

A. YADESSA1*, J. BURKHARDT2, M. DENICH1, T. WOLDEMARIAM3, E. BEKELE3, H. GOLDBACH2  
 

A study to establish a relationship between cup quality of coffee and soil properties was 
conducted in the coffee forest ecosystem of south western Ethiopia, the home of wild 
Arabica coffee. Cup quality of coffee depends on different factors such as the type of 
coffee, soil conditions, climatic conditions, processing methods etc. The present paper 
assessed the influence of soil conditions of the Afromontane rainforests in SW Ethiopia on 
cup quality of wild Arabica coffee. The study was based on 74 sample plots collected from 
Sheko (40 samples) and Yayu (34 samples) forests. From each plot, red cherries were hand 
picked and dry processed, and soil samples (0-20 cm depth) were also collected. Soil 
texture, cation exchange capacity (CEC), pH, major-nutrients and micro-nutrients were 
analyzed following the standard procedures. The sensorial analysis was made in Ethiopia by 
5 professional tasters (3 from Ethiopia and 2 from Germany). Results showed that the overall 
cup quality of wild arabica coffee was not correlated with total N and available P levels of 
the soil at Sheko, but significantly and inversely correlated with N: P ratio. At Yayu, however, 
it was neither correlated with N or P and nor with N: P ratio, but rather significantly 
correlated with K, Ca, CEC and pH values. The effect of micronutrients on coffee quality 
was more of site-specific. Soil Zn content was negatively correlated with cup quality at 
Sheko, but positively correlated at Yayu; that is, higher Zn concentration was associated 
with poor coffee quality at Sheko but with better quality at Yayu. Although the influence of 
soil properties varied according to the criteria and from site to site, generally coffees with 
better cup quality were those collected from plots with higher levels of available P, K, clay 
and silt, but inversely correlated with sand content. Higher levels of soil pH, Mg, Mn and Zn 
were also associated with improved coffee aroma. This indicates that the quality of the soil 
is a very important factor for the production of quality coffee, and specifically the balance 
between the different nutrients is of paramount importance for the cup quality of coffee. 



Influence of Soil Properties on Cup Quality of Wild Arabica 
Coffee in the Coffee Forest Ecosystem of SW Ethiopia 

A. YADESSA1*, J. BURKHARDT2, M. DENICH1, T. WOLDEMARIAM3, E. BEKELE3, H. GOLDBACH2  
 

A study to establish a relationship between cup quality of coffee and soil properties was 
conducted in the coffee forest ecosystem of south western Ethiopia, the home of wild Arabica 
coffee. Cup quality of coffee depends on different factors such as the type of coffee, soil 
conditions, climatic conditions, processing methods etc. The present paper assessed the 
influence of soil conditions of the Afromontane rainforests in SW Ethiopia on cup quality of 
wild Arabica coffee. The study was based on 74 sample plots collected from Sheko (40 
samples) and Yayu (34 samples) forests. From each plot, red cherries were hand picked and dry 
processed, and soil samples (0-20 cm depth) were also collected. Soil texture, cation exchange 
capacity (CEC), pH, major-nutrients and micro-nutrients were analyzed following the standard 
procedures. The sensorial analysis was made in Ethiopia by 5 professional tasters (3 from 
Ethiopia and 2 from Germany). Results showed that the overall cup quality of wild arabica 
coffee was not correlated with total N and available P levels of the soil at Sheko, but 
significantly and inversely correlated with N: P ratio. At Yayu, however, it was neither correlated 
with N or P and nor with N: P ratio, but rather significantly correlated with K, Ca, CEC and pH 
values. The effect of micronutrients on coffee quality was more of site-specific. Soil Zn content 
was negatively correlated with cup quality at Sheko, but positively correlated at Yayu; that is, 
higher Zn concentration was associated with poor coffee quality at Sheko but with better 
quality at Yayu. Although the influence of soil properties varied according to the criteria and 
from site to site, generally coffees with better cup quality were those collected from plots with 
higher levels of available P, K, clay and silt, but inversely correlated with sand content. Higher 
levels of soil pH, Mg, Mn and Zn were also associated with improved coffee aroma. This 
indicates that the quality of the soil is a very important factor for the production of quality 
coffee, and specifically the balance between the different nutrients is of paramount 
importance for the cup quality of coffee. 

à	  What	  are	  new	  vocabulary	  words?	  

h"p://www.researchgate.net/publicaBon/
228893326_Influence_of_soil_properBes_on_cup_quality_of_wild_ar
abica_coffee_in_coffee_forest_ecosystem_of_SW_Ethiopia	  



5 “soil forming” (State) factors + a couple 

•  On board…

In groups of 2-3
•  What are contrasting examples/sites for each of 

the 6?



Hillslope patterns of erosion and deposition



Outline  
•  Closing thoughts on aquifers 

•  Soils 
–  Jenny’s 5 soil forming factors 
–  How do soils “form” 
–  Using a soil chronosequence to illustrate effects of time on soil 

development 
 
•  Dress appropriate for Wednesday Lab- rain coat, rain pants 

–  We will provide rite in the rain paper that can be attached into 
your geology lab notebooks 

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

 



Soil development 

•  Inputs from outside ecosystem

–  Atmospheric inputs, horizontal inputs


•  Inputs from within ecosystem

–  Litterfall and root turnover




Generic soil profile 



•  Example of soil development in coastal sand dunes at Haast, on the west coast of the South Island of 
New Zealand [66](A). Soils developed under lowland temperate rain forest in sand deposits formed 
following periodic earthquake disturbance along the Alpine fault. Pedogenesis is rapid under the warm 
and wet climate.



How does pedogenesis drive plant diversity?
Etienne Laliberté1, , James B. Grace2, , Michael A. Huston3, Hans Lambers1, 
François P. Teste1, Benjamin L. Turner4 David A. Wardle5



•  Example of soil development in coastal sand dunes at Haast, on the west coast of the South Island of 
New Zealand [66](A). Soils developed under lowland temperate rain forest in sand deposits formed 
following periodic earthquake disturbance along the Alpine fault. Pedogenesis is rapid under the warm 
and wet climate.



•  (B) Weakly developed 
soil (Entisol) 
approximately 400 
years old. The profile 
exhibits limited horizon 
development, with an 
organically enriched A 
horizon on the surface, 
a shallow illuvial B 
horizon showing faint 
coloration from iron 
oxides, and a C horizon 
comprising the parent 
sand.



•  (C) Moderately 
developed soil 
approximately 1800 
years old. The profile 
shows a thick organic 
horizon over a 
bleached eluvial (E) 
horizon from which 
iron oxides have 
been removed, and a 
B horizon in which 
iron oxides are 
accumulating.



•  (D) Well-developed soil 
approximately 4000 years 
old. This soil is a Spodosol 
and differs from the 
intermediate-aged soil by its 
thicker organic horizon, 
spodic B horizon containing 
accumulated metal oxides, 
and a continuous cemented 
iron pan immediately below 
the E horizon that impedes 
water movement and root 
penetration. These changes 
are accompanied by strong 
acidification during the early 
stages, an accumulation of 
total N, and a marked 
decline in total P 



•  (B) Weakly developed 
soil (Entisol) 
approximately 400 
years old. The profile 
exhibits limited horizon 
development, with an 
organically enriched A 
horizon on the surface, 
a shallow illuvial B 
horizon showing faint 
coloration from iron 
oxides, and a C horizon 
comprising the parent 
sand.


