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Good morning, ladies and gentle-
men. I am pleased and honored to be able
to speak with you today, as you begin
your University studies. What I will try
to do today, is to give you a few ideas of
some of the opportunities and challenges
that you will be able to work on, during
your careers. I will discuss some interac-
tions between modern agricultural practi-
ces and water quality. I will use examples
from the USA, only to illustrate the types
of scientific and engineering problems,
that you will learn how to approach, du-
ring your studies. The particular pro-
blems that you face in Poland will be
different, but these discussed today will
illustrate the concepts.

Modern agricultural practices in the
USA have brought us many improve-
ments, in the lives of farmers and all
citizens. But they have also presented us
with new problems or challenges, that we
as scientists and engineers have needed
to address. Let me first discuss a few of
the improvements that have occurred in
agriculture during the last 40 years. Hu-
man labour is less arduous now than it
was in the past. Our farmers still work
very hard, physically and mentally, but
their labor is not as arduous as in the past,
and we would consider that to be a bene-
fit. Our system gives us dependable,
high crop yields. Certainly the yields va-
ry from year to year based on weather
conditions, but overall we can count on
good crop yields. In general now we have
less soil erosion than we did 40 years ago.
so we are conserving the soil resource
base for future generations. In general we
also have less animal manure 1n streams
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now than we did in the past. And finally,
we tend to have more efficient production
units than previously.

Along with the improvements, how-
ever, there have also been some new chal-
lenges or problems that have developed.
Soil compaction has increased in many
fields, due to large farm equipment and
loss of soil organic matter. In many soils,
the organic matter content and overall
soil quality has declined. In some areas
of the country, we find nutrients and pe-
sticides 1n surface water or ground water.
The increased specialization of our far-
mers has some advantages and disadvan-
tages-increased specialization means
that a farmer can become a real expert in
one or two areas. But it may also mean
that he loses the flexibility to change
quickly into a different crop or system,
for example, if the market conditions
change.

So my main point is, there are always
tradeoffs to consider. Each new practice
brings advantages and disadvantages
with it. As scientists and engineers, part
of our job is to analyze the system in
terms of costs/benefits, and to try to de-
velop practices that improve the overall
system while minimizing negative im-
pacts.

As an example of some of these tra-
deoffs, I will consider water quality.
There are four main categories of agricul-
tural pollutants in water: sediment, bac-
teria, nutrients, and pesticides. Sediment
originates from soil erosion, and it is still
the major agricultural pollutant of surfa-
ce water in many areas. Bacteria can also
be a pollutant of surface waters, and may
originate from animal manures, for

example. Nutrients such as nitrate may
pollute both ground and surface waters.
Phosphorus, however, is generally a pol-
lutant in surface water only, since it is
bound by soil particles as it leaches thro-
ugh the soil profile. Pesticides may mo-
ve into ground or surface waters, depen-
ding on the pesticide chemical properties.
Now we will look at each of these four
categories, and give examples of how
water quality has improved and also whe-
re we have some new problems.
v

Sediment}We have several major
factors that have caused surface water
quality to improve with respect to sedi-
ment, and several factors that may cause
water quality to decline. No-till and ot-
her conservation tillage practices have
greatly reduced soil erosion, and therefo-
re less sediment is entering streams. This
has been one of the major improvements
in surface water quality in many agricul-
tural areas. No-till is a system that uses a
metal cutting blade to open a narrow slot
in the soil, in which the seeds are planted
without plowing or disturbing the rest of
the soil. Crop residues from the previous
crop remain on the soil surface, and pro-
tect the soil surface from the erosive ef-
fects of intense rainstorms. In some parts
of the country, contour strip-cropping,
terraces, and other conservation structu-
res and practices have reduced soil ero-
sion. On the other hand, the larger field
sizes we have now, and the loss of wind-
breaks or fencerows, may increase wind
or water erosion in some areas. Having
fewer hay crops in the rotation, and a
general loss of soil organic matter after
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years of intensive cultivation, may also
increase water runoff and soil erosion.

&zcterﬂ—ln general, we have fewer
livestock animals that are free to graze
directly in or near streams and ponds.
This means less manure input to the sur-
face water, and therefore less bacteria
from the animals. The water runoff from
feedlots is generally controlled so that it
does not enter streams directly, again gi-
ving us an improvement in surface water
quality. However, the high animal densi-
ty produces large volumes of manure for
disposal in small areas. Then manure is
often viewed more as a problem for di-
sposal rather than as a nutrient benefit to
be used wisely.

'Nutrients—Lower soil erosion rates
also mean lower losses of nutrients that
are bound to sediments (phosphorus, for
example). So surface water quality has
generally improved with respect to pho-
sphorus inputs from agriculture. The use
of inorganic N fertilizers provides a more
predictable supply of nitrogen to crops,
than does the use of legumes and manu-
res alone. Thus the nitrogen supply can
be better matched with crop require-
ments, providing another opportunity to
improve water quality. However, the mo-
re intensive use of fertilizers and animal
manures can lead to excess nitrate le-
aching to ground water

esticide —Pestlcldes help prevent
crop losses from pests (insects, weeds,
disease), and therefore more dependable
crop production occurs from year to year.
The more consistent yields result in more

complete use of other agricultural inputs
such as fertilizers. A major water quality
benefit of herbicide use, is that it reduces
the need for excessive tillage to control
weeds. Soil erosion is decreased and sur-
face water quality is improved with re-
spect to sediment. One potential disad-
vantage 1s that mobile pesticides may
move by runoff or leaching into surface
or ground waters. Leaching losses are
generally most important on sandy soils.

This briefly summarizes some of the
changes that have occurred over the past
40 years, with water quality and agricul-
ture in the USA. I now will focus more
directly, on some of the challenges that
you will face during your careers.

Many interesting and important chal-
lenges await you in your career. During
your lifetime, agriculture and the rural
environment in Poland will undergo ra-
pid, dramatic change. Because of this
rapid change, you will need to continual-
ly learn new things. Your university stu-
dies are a good beginning, but are not the
end of your education. This lifelong le-
arning may include formal courses and
workshops, reading, and self-study.

I encourage you to learn from others,
both personally and professionally. Edu-
cation now is international, and we can
all learn much from each other. I am
currently in Poland for 8 months sabbati-
cal leave, to learn some things here that [
cannot learn in the USA. Take advantage
of opportunities to improve your langu-
age skills or to study or travel in other
countries. Be creative in your thinking.
Dont just take an agricultural system di-
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rectly from some other country. Learn
from the successes and failures of other
countries, and then help develop a new
and better way for Poland. Agriculture,
and culture, is always evolving, and we
all need to learn from today and from
history.

Let me just list a few of the changes
and challenges-that will be opportunities
for you in the future. Poland will most
probably have larger farms and fewer
farmers than you do now. This can mean
greater production efficiency and lower
food prices in the shops. It also means
that new agricultural processing indu-
stries, or other rural businesses will be
needed, to provide greater employment
opportunities. Water supply and waste-
water treatment in rural areas is a large
and important need in Poland, and many
of you will find challenging work in this
area. Resource recovery is an area where
all countries need some new and creative
efforts, so we can do a better job of re-
cycling, composting, and reusing waste
materials. I think you have a real oppor-
tunity in Poland in the area of ecology, to
better integrate agriculture and the natu-
ral environment. With some creative
thinking, you can avoid some of the pro-
blems that have developed in some of our
intensive agricultural systems in the
USA.

I will end with a few final words of
encouragement and challenge to you. I
encourage you to be bold, courageous,
and creative in your thinking. Use your
talent and opportunities, to serve your
country and to help improve life during
this period of rapid change. Use your
time at the University to learn new skills,

and to begin to develop a new vision for
yourself and for your country. This will
require your hard work and personal
committment. Your studies and jobs will
be enjoyable but will also require your
committment, but it is worth the effort.
You will be faced with tremendous chan-
ges and opportunities in your lifetime,
and each of you can contribute something
to your countrys transformation. Poland
is a crossroads of a new Europe, and
agriculture is a crucial piece of Poland’s
growth during this transition. These are
really exciting and challenging times in
Poland, and you can look forward with
much hope and anticipation.

I wish you all the best as you begin
your studies at this University!

Dzi¢kuje.

Streszczenie

Wspoéiczesne rolnictwo wielkoob-
szarowe w USA przyczynilo si¢ do istot-
nej poprawy zycia calego spoteczeristwa.
W szczegdlnosci praca rolnikéw stata sie
1zejsza, a poziom ich zycia zaczatl odpo-
wiada¢ standardowi reszty spoleczeri-
stwa. Stan rolnictwa w USA zapewnia
powszechny dostgp do taniej i zdrowe;j
zywnosci. Jednocze$nie nalezy podkre-
Sli¢, ze wspblczesne rolnictwo niesie ze
soba liczne zagrozenia, ktére w powaz-
nym stopniu decyduja o jako$ci Srodowi-
ska. Do najwazniejszych z nich nalezy
zaliczy¢:

e zanieczyszczenia wod powierz-
chniowych 1 gruntowych réznego ro-
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dzajami zwiazkami chemicznymi
(nawozy, herbicydy, pestycydy),

« nadmierne wyczerpywanie zasoboéw
1 ich nieodnawianie,

« zmniejszenie naturalnej produktyw-
noSci gleb przez erozje, zaggszczenie
1 utrate substancji organicznych,

« utrate genetycznej réznorodnosSci
uprawianych 1 naturalnie egzystuja-
cych ro$lin 1 zwierzat hodowlanych,

» traktowanie rolnictwa jako fabryki, a
nie jako kierowanego ekosystemu.
Nalezy podkreslié, ze w USA poczy-

niono znaczne postgpy w przeciwdziata-

niu erozji gleby oraz zanieczyszczeniu
rzek i jezior. Wyzwaniem dla wspéiczes-
nego pokolenia jest tworzenie rolnictwa
jako zréwnowazonego uktadu przyrod-
niczo-techniczno-ekonomicznego. Inzy-
nierowie ksztaltujacy Srodowisko wiej-
skie, szczegélnie w Polsce, musza si¢
liczy¢é z konieczno$cia daleko idacych
przemian. Przemiany te musza w szcze-
gblnoéci odpowiadaé Swiatowej konce-
pcjt zréwnowazonego rozwoju. Koncep-
cja ta podkresla $cisla zalezno$¢ pomie-
dzy wzrostem ekonomicznym 1 szeroko
rozumiang ochrona Srodowiska. Zatem

musza zdawac sobie Parnistwo sprawe ze
niezb¢dna jest ciggla poprawa sytuacji w
zakresie zaopatrzenia w wodg 1 oczysz-
czania Sciekéw, poszukiwanie lepszych
sposobéw odzyskiwania surowcéw i1 po-
nownego ich uzycia, postep w technolo-
gii uprawy gleby oraz nawozenia.

W szczegblnej sytuacji jest Polska,
stol bowiem w przededniu przystapienia
do wielkiej organizacji gospodarczej ja-
ka jest Unia Europejska. Z tego wzgledu
konieczne sa rowniez dziatania o chara-
kterze restrukturalizacyjnym.

Kultura amerykanska, a w tym rol-
nictwo sg w ciaglym rozwoju. Mam za-
tem nadziej¢, ze bedziecie Panstwo
uczy¢ si¢ na naszych bledach, korzysta-
jac znaszych do§wiadczen 1 tworzy¢ nowe,
lepsze drogi rozwoju dla swego kraju.

Wykorzystajcie czas spedzony na tej
Uczelni, aby posia$¢ nowe umiejgtnosci
1 rozpoczaé tworzenie nowej wizji dla
swojego kraju 1 siebie samych. Czeka
Was okres wytg¢zonej pracy 1 trudnych
decyzji, ktére w efekcie prowadza do
rozwoju kraju i indywidualnej satysfa-
kcji.
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