
Fertilizer and Our Environment

THE WORLDWIDE per capita land base for
agricultural production has declined dramatically over
the past few decades and is expected to continue to
decrease. For example, it’s estimated that by the year
2025 the land in production per person will be 56 percent
less than it was in 1965. The world population in 25 years
is expected to be about 8 billion…2 billion more than the
current 6 billion. This trend will require that crop yields
per unit of land continue to increase. These yield increases
will in turn require greater nutrient inputs. It’s also
reasonable to assume that the impact of agriculture on the
environment will be increasingly scrutinized since the
public’s influence over production is growing.

One question naturally follows: “Is high yield
production, with its necessary inputs, sustainable from the
environmental standpoint?” One set of voices cries that
any synthetic input will eventually seriously damage, if not
destroy, our environment. Others assert that high yield
production and good environmental quality are not
necessarily mutually exclusive. Make no mistake about
it…misuses of nutrient inputs can certainly have detrimen-
tal consequences. For example, excess and inappropriate
application of P from either manure or commercial
fertilizer can result in the eutrophication of fresh water
bodies. However, balanced and appropriate fertility
management seldom results in environment impairment…
in fact some very positive consequences may ensue from
complete and balanced fertilization.

Balanced fertility results in increased nutrient use
efficiency and therefore less likelihood of nutrient loss
to the environment due to leaching and/or runoff. This
effect has been demonstrated in a long-term irrigated corn
study in western Kansas (Schlegel, KSU). The research
site, established in 1961, has been in continuous irrigated

corn with treatments receiving six nitrogen (N) rates
ranging from 0 to 200 lb/A and two phosphorus (P) rates,
0 and 40 lb P

2
O

5
/A. Phosphorus fertilizer substantially

increased N use efficiency over the first 30 years of this
study (Table 1).

Table 1. Fertilizer nitrogen use efficiency by corn with
and without phosphorus fertilizer (Kansas,
Schlegel).

N use efficiency, Increase
bu/lb N applied due to P,

N rate With P Without P %

40 3.3 2.4 37
80 2.0 1.4 40

120 1.5 1.1 41
160 1.2 0.8 42
200 0.9 0.6 43

Average 1.8 1.3 41

In evaluating maximum yield with and without P
fertilizer, P increased N fertilizer demand by about 10
lb N/A while increasing corn yield by almost 60 bu/A.
This indicates that fertilizer P allows the plant to use
available N more efficiently, rather than substantially
increasing N fertilizer demand. Phosphorus increased
fertilizer N use efficiency at the economic optimum N rate
by about 42 percent. When averaged over all N rates,
fertilizer N use efficiency was increased by 41 percent with
fertilizer P. Consequently, there was much less residual
nitrate-N (NO

3
-N) in the soil where P was applied (Figure

1), thus less chance of fertilizer N entering groundwater or
surface water.

Crop water use efficiency (WUE) is affected by
adequate and balanced fertility since more yield can be
produced with the same amount of water. A well-fed
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crop produces a healthier and more extensive root system
that is capable of extracting water and nutrients more
efficiently than a nutrient deficient crop. The effect of
fertilization on WUE has been clearly shown in numerous
studies across the country. For example, a recent southwest
Texas irrigated ryegrass study showed that N fertilization
alone increased WUE by as much as 90 percent. And
where N and P fertilization was balanced, WUE was
increased by over 200 percent (Lippke, Texas A&M). This
research was conducted in an area where there is increas-
ing competition between large cities and agriculture for
limited ground water resources. The long-term benefits of
balanced fertilization to the urban population, not to
mention the producer, are obvious.

Global warming is another familiar environmental
issue that fertilization can influence. Agricultural soils
may act as significant carbon (C) sinks as well as sources.
Increasing levels of soil organic C (SOC) can help
mitigate the greenhouse effect by reducing atmospheric
enrichment of carbon dioxide (CO

2
).

Balanced fertility management, as well as other
management practices such as reduced tillage, can play
a positive role in increasing C sequestration from the
atmosphere by crops and storage of C in soils. Research
conducted in a no-till system over 11 crop years in eastern
Colorado showed that N fertilization increased SOC and
had the potential to increase C sequestration efficiency by
as much as 30 percent, based on above ground residue
(Halvorson, USDA). During one year of this study the
effect of P fertilization was also evaluated on barley yield
and subsequent SOC content. The P application (69 lb
P

2
O

5
/A) increased barley yield and also increased SOC

levels.
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Figure 2 shows the effect of N and P fertilizer on 0 to 3
inch soil C levels following the barley crop. Phosphorus
fertilizer also resulted in increased SOC in the 3 to 6 inch
soil depth range (data not shown). These data suggest that
P fertilizer increased SOC by increasing root mass since
surface residue for the barley crop had not been incorpo-
rated. Unfortunately, the effect of P was not further
investigated in this experiment.

Figure 2. Effect of N and P fertilizer on soil C (0 to 3
inch depth) the spring after barley harvest
(eastern Colorado, Halvorson).

Good fertility management also results in reduced
potential for soil erosion by producing a more healthy
and vigorous crop that closes the canopy and covers the
soil more rapidly. More biomass is produced with
adequate and balanced fertilization. In conservation tillage
this generally results in more surface residue and reduced
potential for erosion and nutrient runoff into surface water.

Another important point to consider is that high yield
production and the fertilizer inputs it requires reduce the
total number of acres necessary for agriculture, thus
rendering more land available for recreational purposes
and wildlife habitat. This benefit becomes increasingly
important as world population grows.

While adequate and balanced fertilization certainly has
distinct environmental protection benefits, it’s important
to remember that misuse of nutrients can lead to impair-
ment of the environment. Best management practices
such as soil testing and proper fertilizer placement and
application timing are necessary to maximize the
benefits and minimize the potential for damage. ■

Figure 1. Effect of N and P fertilization on residual
NO3-N in the upper 10 feet after 30 years of
irrigated corn production (Kansas,
Schlegel).
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