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Selecting Farmland: Soil Fertility and Quality on Farms 

While accessing climate’s role in soil quality and fertility, I would be most concerned with three 

main factors: precipitation, temperature, and wind. As pointed out in Catherine’s lecture on 

Climate, Nutrients, and Cycling, not only is an adequate amount of precipitation in yearly 

average and yearly range a necessity for plants, but, as Gliessman points out, an excess of 

precipitation can cause sediment runoff, and nutrient leaching, waterlogging, root rot, and 

detrimental increases in anaerobic bacteria. Understanding the intensity of the wind would also 

be important. As stated by Gliessman and in Catherine’s third lecture, harsh wind can accelerate 

evaporation rates, drawing water from soil. At more amicable rates, wind can keep evaporation 

close to the ground and circulated within the system. Also, as stated in Catherine’s lecture, strong 

wind can erode the top layers of soil, which are most rich in organic material and nutrients. With 

temperature, my main concern would be its role in evaporation. As Gliessman states, water 

evaporation rates are dependent upon atmospheric and soil surface temperatures. I would be sure 

to analyze the yearly mean temperature and the yearly temperature range (like stated in 

Catherine’s lecture) in order to ensure that land is not located in a place that will leave the soil 

void of moisture during growing seasons. I would be highly weary of a location with both a 

windy and hot climate, because this mix vastly accelerates evaporation. 

 As for soil physical properties, I would be concerned with texture and structure.  As 

stated by Gliessman, texture is very important because it dictates the soil’s ability to absorb, 

retain, and drain water, and controls its ability to hold nutrients. Knowing the soil texture would 

allow me to determine what plants, if any, could thrive in this environment. While investigating 



the structure, I would be most concerned with the soil’s crumb structure. As Gliessman indicates, 

soil’s ability to uncompact into a crumb-like or granular structure is a very important sign of the 

soil’s porosity and ease of tillage. Good crumb structure leads to better water percolation, 

storage, and ease for roots to enter the soil.   

 As for chemical properties, I would consider the soils CEC and pH. As Gliessman states, 

the CEC is very important to prevent the leaching of nutrients that supply adequate nourishment 

to plants. I would determine the CEC by examining the number of micelles available for binding 

cations in the soil particles. The higher the number of micelles indicates a higher CEC, which 

indicates chemical bonds that will hold nutrients within the soil. Also, as Gliessman points out, a 

soil’s pH is important and best between the ranges of 5 to 8. Outside of these ranges, many plants 

cannot grow.  I would therefore determine if the pH of the soil falls in this range, and if not, I 

would be less likely to purchase the land.  

 I would also consider the nutrients available in the soil. As indicated both in Catherine’s 

lecture and by Gliessman, Nitrogen, Phosphorous, and Potassium would be the three most crucial 

nutrients in regards to plants’ proteins, structure, and processes. The availability of these in the 

soil would be an important examination. I would be especially concerned with phosphorous, 

because, as Gliessman points out, high phosphorous would indicate parent material rich in 

phosphorous (a definite benefit), or it indicates a build up in fertilization over years of farming (a 

possible hazard). I would also investigate the presence of the other essential macronutrients 

mentioned in Gliessman (Ca, Mg, S), because of their crucial roles in plant structure and 

processes.  

B.) While considering the land’s past farming practices, I would first investigate the forms of 

tillage used on the land. I would be cautious of the most common cultivation approach, which is 



deep tilling. This process, as stated by Gliessman, is a quick fix for productivity, but it degrades 

land by causing soil erosion, destruction of soil structure, and nutrient leaching. I would be more 

satisfied with farmers that used zero tillage or reduced tillage system, because, as Gliessman 

states, these systems are sustainable for soil fertility and quality. Considering this land grew 

soybeans and corn, I would be satisfied with ridge tilling; a practice Gliessman states both 

sustains the soil and reduces dependency on herbicides. The weight of the machinery used in 

these practices is also important. As Catherine stated in her third lecture, the heavier the 

machinery used on a field, the more the soil gets compacted, decreasing its crumb structure and 

porosity.  

 I would also investigate the drainage systems used on the farm. As Gliessman points out, 

conventional drainage systems can often lead to nutrient and sediment runoff, both of which 

would decrease the quality and fertility of the soil. Also, these systems could leave the farm too 

dry on drought years. 

 One past practice I would appreciate is the use of cover crops and crop residues. As 

stated by Gliessman, cover crops, “where a plant cover is grown specifically to produce plant 

matter for incorporation,” is a practice that both protects soil from erosion and contributes to 

improved organic biomass in the soil. I would also appreciate practices that kept the natural 

resources of the farm on the farm. These practices include composting and manure incorporation. 

Gliessman states that these can be nutritionally enriching for the soil, but also must be used with 

caution, which I would take into consideration while examining the practices.  

C.) While comparing the farmland to the undisturbed land around it, I would examine the soil 

horizon in the undisturbed land. I would be primarily concerned with the upper levels of the soil 

compared to the upper level of the soil on the farm. As Gliessman states, the organic and the A 



level of the soil horizon are very important areas in soil fertility and quality. If the unfarmed land 

had better porosity, richer darker color, and more organic biomass, these would all be signs that 

Gliessman would state are indications of soil erosion and poor handling of nutritious biomass 

caused by inadequate farming practices.  

 Another important comparison would be to investigate the extent to which nutrients are 

greater on the unfarmed land than on the farmed land. Gliessman states that non-sustainable 

farming practices such as excessive tilling, artificial drainage, and artificial fertilizer contribute 

to nutrient runoff that reach areas surround the farm. Therefore, if areas around the farm are 

extremely rich in nutrients, this is an indication of farming practices that led to nutrient stripping 

of the farmland and the runoff of these nutrients. 

D.) While considering the effects of prospective conventional or sustainable practices on this 

purchase’s soil, I would be most contemplative about tillage, drainage, irrigation, fertilizing, and 

crop cycling practices. As Gliessman states, conventional tillage can be a quick fix for 

controlling weeds, incorporating organic matter, and allowing root growth. However, these 

practices eventually degrade e the soil’s structure and fertility. Like Gliessman suggests, I would 

prefer gaining organic material in the soil through living mulches such as legumes and prefer no 

till or reduced till planting of seeds that do not erode the soil. Though these would not bring the 

immediate convenience of excessive tilling, their long-term benefits would benefit soil structure 

and nutrient holding.  

 Irrigation would be another crucial consideration for farming practices. As stated in 

Catherine’s first lecture, conventional irrigation deposits wasteful amounts of water upon fields 

to ensure saturation. Though this is an easy way of making soil moist, much of the water leaves 

the farm, causing erosion and the leaching of nutrients and pollution. As indicated in Catherine’s 



third lecture, there are other, more sustainable ways of saturating soil and protecting its moisture. 

Drip irrigation, which distributes moisture on a very small scale, is an excellent way of 

contributing to soil’s moisture without facing the negative effects of oversaturation. Also, to 

keep the soil moist, organic answers such as mulches and vegetative windbreaks or shading can 

decrease evaporation levels in the soil.  

 Drainage systems would also be an important consideration. As Gliessman states, most 

industrial drainage systems can clear fields in times of flooding, but they also take many 

nutrients and sediment off the farm as well. Gliessman states that terracing and canal practices 

are better, sustainable solutions because they keep water, nutrients, and sediments on the farm in 

reservoirs that can later be utilized.  

 Fertilizing would be another important decision. As stated in Gliessman and in 

Catherine’s first lecture, artificial fertilizers are a fast way of dumping the needed macronutrients 

onto a field that may be in short supply. However, this is problematic because it leads to 

dependence on external inputs, and much of the fertilizer leaves the farm and pollutes 

surrounding areas. Sustainable solutions, though not as direct or fast as fertilizers, would be to 

utilize crop residue and use seasonal cover crops to supply organic matter to the soil. 

 Cover crops lead to the important decisions based on cropping cycles in general. As 

Gliessman indicates, monocultures and short rotations leave soil exposed for much of the year to 

wind and rain, which causes loss of organic matter. Using polycultures, though not as 

harvestable by machines, and making sure the crop is constantly covered by vegetation, could 

eliminate this problem and protect the soil form such detrimental exposure.  

 

	  


