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tillage. As suspected by looking at Figure 1, a highly significant year effect and

year by treatment interaction effect was found, which means that treatment effects

differ from year to year. Zero tillage has been outproducing the other tillage

treatments in 3 out of the 4 years. The depressed barley yield under zero tillage

in 1988 was caused by a denitrification problem, possibly due to temporary

anaerobic conditions resulting from the unusual high early growing season rain (124

mm in June compared to a normal value of 73 rom). The same phenomena had been

observed in another zero till comparison project in the area.
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Figure 1. Barley yields by tillage treatment
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CONCLUSIONS

1. Zero and redu .. ed tillage reduced mean annual soil loss from conventional

tillage by 80% and 55% respectively.

2 Soil loss under zero tillage remained low despite high amounts of runoff

(most pronounced during snowmelt).

3. Barley yields under zero and reduced tillage are comparable with yields

under conventional tillage.

4. Zero tillage, and to a lesser degree reduced tillage, are conservation

production systems that considerably reduce soil loss while maintaining corp

yields.
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THE FUTURE OF SOIL SCIENCE

A PANEL DIroJSSION

Gary Runka, Land Sense Limited, chaired a panel discussion that was
led off by a series of brief presentations inspired, in part, by the
following questions posed by the executive of the Pacific Region Soil
Science Society.

1. What is the role of government in soils related issues, including
regulatory agencies, setting standards, providing direction, land
use issues, pollution?

2. How are funding sources and mandates changing for research, contract
work, consulting? Who handles the funding? What implication does
this have on employment opportunities and directions?

3. What is the changing role of women in soil science, or demographics
in general, including native Indians, small town politicians, big
town politicians, multi-national corporations?

4. What kinds of jobs are being offered now that are different than
before? How is the market-place dictating soil science jobs?

5. What influence is the market-place having on soil science in
general?

6. How are universal issues such as environment, world hunger, poverty,
foreign aid, population explosion, desertification, the 'end' of the
cold war or the 'beginning' of a Middle Eastern war affecting the
role of soil science locally and on a world scale?

7. Should university curriculums be changed to reflect some of
issues? What kind of training do soils professionals need?
need more undergraduates, graduates, technologists?

these
Do we

8. How has more sophisticated soil testing and the ability to handle
larger data bases changed the direction of soil science? What do
all these numbers really mean?

9. What is professionalism in
of involvement as a group?
designation?

soil science? Are we apathetic in terms
Should we have a professional
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Sazrlra Burton, B.C. Ministry of Agriaulture a.zrl Fis1¥3ries

From the perspective of a consultant in the Peace River region, soil
science has a mixed future depending on whether we think in the short
term or the long term.

On one hand, from an agriculture extension viewpoint, the future is
quite bleak. In general, farmers appreciate opportunities to learn more
about managing their soils, especially in the soil fertility and
conservation areas. But as long as farmers are faced with negative
incomes, they are hardly in a position to devote much time or money to
seeking this information. Presently with the breakdown in GATT
negotiations and the marketplace battle over subsidies, farmers are
paying more in input costs than they are getting for the sale of their
products. This means that any soils or agriculture program is very
dependent on government funding.

On the other hand, there is more interest and available funding in
the soil conservation area than ever before. The soil conservation
project I have worked on for the last four years has been very well
received by both the rural farming community and the research and
extension community. The whole area of working with on-farm
demonstrations and evaluations is mushrooming and expanding in the Peace
River area and we hope to have four new groups starting up this spring.

Although these funds are short term, the interest that farmers have
in soils related issues will always be there. And there will always be a
need for extension of both new ideas and old recycled ideas. For
example, a bright young soil scientist (who will remain nameless) was
expounding on the Noble blade as a wonderful new tool to promote on farm
soil conservation under the new Soil and Water Accord agreement in
Alberta. Then her father reminded her that the Noble blade had first
appeared on the prairies in 1937 but the present generation had forgotten
the lessons of the dirty thirties. Perhaps some of these lessons have to
be learned again.

In summary, farmers do want to learn about their soils; and when
they get a fair price for their products, they'll be willing to pay a
fair price for soils expertise.
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Coleen Haokimn, Envi.rochem services

On the business card of the company I work for is printed:
'lengineering and scientific services for the management of toxic
chemicals". Since the company's inception about six years ago, that
area of work has expanded to include site assessments, and that is the
sort of work I mainly do. Envirochem also undertakes site audits and
chemical monitoring of various industrial facilities.

As an environment consultant I feel that we operate as dirt
scientists rather than soil scientists since contaminated soil tends to
be viewed in isolation, i.e. not as a whole system.

One problem which I encounter as an environmental consultant, is the
use of existing criteria for assessment of contamination. I believe that
in many instances, these criteria are not meaningful, yet they are
consistently used as the basis for assessing whether or not a site is a
problem.

Another area of concern is the validity of laboratory results.
Assessments of contamination are based on these results, and in our
experience the data is not always correct. Part of the problem may be
pushing the capability of laboratory analyses beyond reasonable limits,
particularly with respect to detection levels. As well, there is
potential for human error (i.e. labelling, dilution factors, etc.).

Other problems associated with this field are the absence of disposal
options for many types of industrial waste generated in B.C. For
example, PCB waste must be stored as cross border shipments to U.S.
facilities are prohibited and B.C. does not have a facility capable of
destroying PCBs.

In B.C., there are no registration or qualification requirements for
environmental consultants. As a result, virtually anyone can work in
this arena, whether they are capable of providing good consulting advice
or not. The lack of qualified people (i.e. trained) in contaminated
soils and hydrogeology fields is of great concern.

As for upcoming work, there is an ever increasing requirement for
site assessments and thus the need for contaminated soil and groundwater
specialists. In conjunction with identification of more and more
contaminated sites, development and refinement of remediation
technologies will be imperative. From the engineering perspective,
industry is tending toward development of alternate process and design
strategies to minimize waste generation and impact on receiving
environments.
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Terry Lewis, Private COnsultant

I can't resist going back in history a little because that often
points the way to the future, in that we tend to repeat a lot of things.
So I thought I would spend my five minutes here contrasting the way I was
involved in Soil Science in 1970 and with the way I am involved in 1990.

In 1970 I was involved with the provincial government in the Soil
Survey Branch of the Department of Agriculture and in those days Soil
Survey was getting out of the strictly agricultural land base and was
looking more and more at the whole landscape, at agricultural areas,
forested areas and recreational areas and so on. In my day in Soil
Survey, we talked a lot about so called "general purpose soil surveysll.We
really tried I think, to be a little blunt, we tried to be all things to
all people at that time. I know as a participant at that time, one of
the big questions that we continually wrestled with (particularly some of
the newer people on staff at the time) was just who were our clients and
what information did they want? We actually didn't have good contact
with our clients. They were rather remote from us. And of course that
the consulting or the private enterprise side of soil science was very
limited at that time. It was restricted to some agronomic consulting,
but quite small.

Now, in 1990, lim a consulting soil scientist and have been for a
number of years. In contrast to the former searching for clients and
pondering of objectives, now I find that the work is very much problem
oriented, mission oriented, if you like. Soil Survey, per se, has
disappeared from the province. But it is very clear now just who arethe
clients, who are the users of soil science information. Not
surprisingly, the users reflect the fact that we have a mixed economy, a
mix of government and private enterprise. There is a range of ways in
which pedologists are employed-all the way from full-time positions,
quite a bit of contract work that fluctuates considerably with the
economy, funding, political initiatives and so on, to on-going
consulting.

The applications, the clients if you like, are very diverse at this
point in time. We see on the panel here considerable diversity of people
working in different areas. We just heard from Coleen about contaminated
soil problems; there are agricultural, forestry, recreational
applications, and so on. I don't see that this trend that we have gone
through in the 80's is going to change drastically, given the
demographics in the country, given the population growth, and financial
problems of governments. It is hard to see government becoming much
larger or much more active in soil science they were than in 1970; but I
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really see that the range of applications that soil science questions
will be applied to is going to continue to broaden. I think that
probably future soil scientists will be most effective when they are
teamed up with other disciplines-teamed up with planners (either resource
planning, community, or regional planning); teamed up with other
agricultural specialists; with ecologistsj with silvicultureistsj with
engineers; forest engineers, and so on. And I thillk probably there is
going to be this continuing need for soil scienti.sts to be worJeing in
concert with other people that are probably a lot closer to the actual
management and to the actual managemellt decisions that are being made.

That brings me to a few thoughts about education and what soil
science education needs to accomplish. I think at the undergraduate
level, first of all the education needs to be sound. That goes without
saying perhaps, but I think we should first of all not forget that we
should have a sound background in soil science. Second, it needs to be
broad. We have to avoid over-specialization at too early a stage in the
university education process. Certainly there will be emphasis on some
speciality, but the undergraduate curriculum needs to be broad. One of
the reasons it needs to be broad is to maintain flexibility to suit and
to handle a range of problems, and work with a range of other resource
people. I think undergraduate education also needs to provide the
opportunity for interaction with other disciplines. It is really
important that soil scientists know how to speak the language of other
disciplines. As I said earlier, in many cases the soil scientist is not
making the management decision. He or she is working with a manager of
one sort or another to help make a decision. Taking that theme further
to the graduate level, I believe that inter-faculty arrangements would be
the applicable strategy.

One thing that does come to mind that is a serious problem facing
the application of soil science in British Columbia and probably in
Canada as a whole, is that now we do not have a Soil Survey unit. We now
have very little opportunity to train people as mappers of soils, of
terrain, or mappers of various elements of the landscape. As people like
me continue to lose my hair and go grey and so on, there will be fewer
qualified or experienced mappers available. Surveyors are 110 longer
being apprenticed, shall we say, within soil survey organizations (where
I got my apprenticeship!). In soil mapping, soil survey and mapping
other landscape components there is a large elemcIlt of art along with
science, and it is learned by doing. We really don't have a means of
training mappers now. This is a problem we already face, and I think it
will become more acute in the next five or ten years.
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Rose Morrison-Ives, Fraser Valley College

As an ex-Prairie farmer and an agrologist, I find it really hard to
put soil science into a neat little compartment so you may find my
remarks a little bit more general than you had expected.

Looking in the short term at government involvement in the future of
soil science, if I take direction from Agriculture Canada's Growing
ogether document (Ref.), agriculture is going to have to be more market
responsive in the future. That means we are going to have to produce
what the market needs and of course that has implications for soil
management. There is going to have to be more self I~eliance in tile
agrifood section. Subsidies will not continue in areas where there is
little expectation of improved markets. There is going to be
recognition, they tell us, of regional diversity and this document quotes
the National Soil Conservation Program as an example of that
recognition. I would think that isnlt actually a recognition of
diversity of soil management problems; that is a recognition of diversity
of political philosophies. So I don't think that is true at all.

The first thing is that we are going to have to be more
environmentally sustainable so that policIes that adversely impact soil
conservation will be reviewed and of course, such things as the Canada
Wheat Board permit system comes to mind. Perhaps farmers will not be
allowed to ship wheat according to their seeded acreage in the future.
And that does bode well for soil management.

I think the customer will also have an effect on soil based
agriculture, if not just on the products we produce and how we produce
them, also from the aspect from trade harmonization. And of course there
is a lot of work to be done here just inter-provincially never mine
across the U.S. border, so it could impact on the cllemicals we are
allowed to put into our soils so that foods may travel across the
borders.

Farm size is likely to change in the near future. I could see us
going to either larger farms or to small diverse family operations which,
depending how they are run, could have good or bad implications for soil
management. We are all probably aware of the small holder who plants
five acres of Christmas trees so that they fulfill Municipal property tax
requirements to qualify as a farmer and when they harvest the trees take
along about 150 tons of soil in the ball around the roots, never mind,
planting up and down the slopes resulting in water erosion. Ifowever, a
small mixed farm always was ecologically sustainable and I can see some
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of those coming back to meet the demand for so-called organic produce and
they would have a good impact, especially in areas where I live, like
Chilliwack, where we have so many under-utilized small acreages.

If Section 11 under the GATT becomes diminished, I think that bodes
ill for Canadian dairy farmers as concerns soils management. If we have
to compete with New Zealand where they produce milk nine or ten months a
year and the cattle are nearly all pasture fed, I don't know how on earth
we are going to do it. There may be a little bit of room in our milk
production system for some lowered prices, but it does not bode well for
soil conservation.

The Canadian consumer is getting stronger and stronger. I beli,eve
the consumer is getting more aware but not necessarily more knowledgable
and that is very difficult for farmers. Most arable land in Canada is a
private asset but most city dwellers claim that it has a I)ublic good.
Conservation efforts are not publicly supported, I mean by dollars, in
proportion to that good. So something desperately needs to be done
there.

In the short term I see more restrictions on farmers, such things as
waste management regulations and, again, a disproportionately small
amount of help available to them so that they may implement those
restrictions.

Our forest lands here in B.C. are mainly a public asset but again we
donlt see public support commenserate to that investment to maintain them
in perpetuity.

One of the things we were given in tIle suggested list of topics to
address was women in soil science and at first I thought well gee why on
earth should I talk about that, surely half the world is women, but when
I look at the audience today, we are not half women so I will say a
word. Of course, equal opportunity. Absolutely! Affirmative action,
no. I don't agree with that at all if it means putting someone in a
position where there is a more sui,table candidate. So it meallS tllat if I
apply for something and six men also apply, I have to be the best out of
seven to get it. That's the way it is, folks. I don't think we do any
good at all by operating any other way. I recently submitted an
application for something and I got a letter back with a form saying,
"please fill this in if you want to be considered as an affirmative
action applicant' and it took me a long, long time to work out that they
meant because I am female. I was thinking, what is different about me.
So I didn't return it. I think that with any group that is
professionally under-represented, the worst thing that can happen is that
that group should be offered intellectual welfare. That is certainly not
appreciated.
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I do think women can do a lot to help themselves by understanding
that many professions at the moment are male dominated and perhaps they
are run on certaIn guidelines that we don't understand. It took me
awhile to understand such things as "be the quarterback J " "pick up the
ball and run, 'I "be a team player. 11 Gee, I guess these guys are talking
about football. So we do have to understand those things even if we
don't quite go along with them and we can certainly help ourselves by not
quite taking ourselves so seriously, by developing a sense of hUlilour,
and, of course, a sense of humour comes with self respect. So it's
something that will come as women become more established in tllings that
have not been traditionally female.

In the long-term future, suppose we look 100 years from now. Sea
level might be up in Vancouver by about 100 em. Temperature would have
risen. The world population is going to stabilize between 8 and 14
billion people. Farm land in B.C. will probabJ,y be decreased.
World-wide farm land may have increased sliglltly. Reliable people tell
me that one-third of the extra needed production may be able to come from
new land breaking. The other two-thirds, if it's to come, has to come
from increased productivity. Soil scientists are going to need much
broader training. We have to take an integrated approach. I believe
that microbiology will be very important as we look at the whole soil
system and plant interactions. Soil water relationsllips in a warmer
climate will be extremely important. Soil scientists will have to work
with plant scientists on the development of water efficient varieties and
different crops. Waste management, of course, will be a major problem
and we'd better watch out for protection of our wetlands that they are
not used as sewage filters and dumps.

Organic fertilizers will become very important as we look at ways to
deal with all the animal manures we will have, feeding this immense
population (if we can feed the population). So I can see development in
organic fertilizers such that they are fairly solid, 111gh analysis,
transportable, and then supplemented by whatever nutrients they are
lacking in.

Engineers by then, together with the physicists and the crop
scientists and the entomologists, may have perfected a no-till system
that will take into consideration such things as soil temperatures,
disease control, nutrition of the plant, but this is all a very
optimistic scenario. More realistically I have big problems. It may all
be too late. You've probably all read things like Hugh H. Bennett,
"Laudermille", a bit closer to home, J.B:. Ellis, "This Land for Thine
Inheritance" in Manitoba; Jackson White, "Rape the Eartll'l. TIle message
is clear. Civilization rises and falls according to the thickness of the
top soil. One hundred years from now in forestry, tIle discontent we are
sowing now will have been harvested. What will it be, $1.5 billion in
reduced productivity in today's dollars?
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And we haven't even begun to think about the off-site implications
so perhaps those animal manures will be very valuable as we try to
mitigate the eroded soils. We may be dumping them on by the tons trying
to get a little bit of life back into that subsoil.

Don't expect soil conservation on the Prairies to step up unless, of
course, the price of grain is increased or grass-fed beef becomes more
economically viable. As you know, unless the subsoil is unlimiting, soil
erosion is an unforgiving event. Our soils are young and fragile. Water
holding capacity, rooting depths, all decrease along with the loss of
nutrients and the degradation of structure that accompanies soil
erosion. I feel very pesimistic. I think it is already too late unless
we have massive government support and research dollars going into soil
conservation. The farmer is increasingly being put under more pressures
and restrictions and not being given the public support needed. This is
a big problem, folks. There are going to be 14 billion people out there
to feed and I have no idea how they are going to do it 100 years from
now.

Riok Trowbridge. Ministry of' Forests

I don't think everyone got the same list that we got as panelists,
but I found it really challenging to go through it, and I think it might
be worthwhile putting it in a newsletter sometime. There were nine or
ten points, or topic areas, from which we were asked to pick one, or
several, or none at all. I spent a number of hours last week in travel,
so I have had a good opportunity to think about a lot of these questions
and I was able to write down a score of pages just to find out what I
thought myself about these points. I would encourage people to look at
this. I thought it was a good exercise for me.

I have chosen to talk about soil science training. What needs, in
my experience over the last twelve years, might be reasonable to expect
in the near future. My comments aren1t meant to be critical of any past
training at all and I don't think you will find them very radical. They
are not intended just for academics or instructors; they are intended for
any soil scientist here who might have a summer student or an apprentice,
or just a colleague.
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I have five points and I will expand on them later if there are any
questions. The first point, is that we need to treat soil, or define
soil, as an ecosystem. That has been pointed out several times already
so I think maybe there is a common trend here. Soil is an ecosystem, a
pedon is an ecosystem, it is made up of ecosystems, and is part of larger
ecosystems. We are certainly at that point in time where we have to be
looking at soils in that perspective. I think if many of us were askedto
give some sort of visual description or write down some notes or make an
image of a l'so11", we would often be inclined to fall back to making a
little rectangle with some sequence of horizons and call that a soil
individual. It is just from our immediate reaction, but certainly that
is not what we are involved in today and won't be in the future.

The second point concerns interdisciplinary studies, and that has
been pointed out again today several times-so I think there is another
thread here that we are seeing. I believe from the first day a person
begins their career as a soil scientist (when they are a student or when
they are in high school getting their first course), they have to look at
a soil ecosystem in relation to every other discipline i.e., biology,
wild-life biology, hydrology, fisheries, geography. We have to be able
to understand how other disciplines are connected to the soil and how we
can provide them with some information; and how we can learn from them
how to challenge ourselves in looking at soil.

I think interdisciplinary studies are going to be very important
and, for the person going into soil science, absolutely necessary. In
the Ministry of Forests, where I work, I cantt think of any situation in
the last few years in which we haven1t attacked a new issue with an
interdisciplinary focus. I believe in an academic situation like we have
here at U.B.C., it would be really challenging, interesting and exciting,
and I am sure there are lots of opportunities and ways of doing that.

My third point is that I would like to see new people coming into
Soil Science to have some accessible methodology in their mind for
critically evaluating information they are receiving. Journal articles
they are reading, lectures that they are listening to, conferences that
they go to. They should be challenged at least weekly, whether they are
on the job or whether they are in a school, by being given some
information and asked to critically evaluate it. Find out what they are
convinced was right in that information, what they think is weak, and
what they would challenge themselves. A few years ago, I came back to
D.B.C. to do a Masters degree and one course that was taught here, that I
thought was really interesting, was offered in Plant Science by
Mike Pitt. The course was called Range Ecology. It had nothing to do
with range ecology; it was on research methods and he challenged us by
giving us several articles that dealt with research methods. We read and



83

The Future of Soil SOieIXJe

studied these, and it gave us some idea on how to focus our attention on
reading articles. He then gave an example of a good paper and a poor
paper in his opinion and explained his comments. Over the course of the
term were asked to do the same in our own field, whatever subject matter
we were studying. Even though I have been in the profession for maybe 20
years now, it really gave me some new tools, as Hans was saying, for
re-assessing the information I am getting. It is not to look for
negative things. It is just a matter of assessing the information you
are getting and knowing what information is right and what information
may be weak. I would like to see new soil scientists come into their
career ready to do that almost on a daily basis.

Fourthly, field skills are still extremely important. Newly
graduated soil scientists that I have hired, in the last ten years are
weak on their field skills. It is not a criticism of the education
system. You can only get field skills through experience. You can only
get these skills by experience, and I think we could give students a lot
more field experience. There may be ways in coursework to get people out
in the field more, or if it is not a field-oriented thing, (like remote
sensing) at least hands on experience. We donlt need to lecture about
soil all the time, we need to do a lot more practice.

One thing I would like to encourage Soil Science Departments to do,
is get involved in the co-op program. Our Ministry, and I think all
provincial Ministries) are able to hire co-op students because their
salaries have not yet come out of our individual budgets. I work with a
group of ten scientists and in the last three years) we have been able to
hire three co-op students every year. Not one of them has been a soil
scientist) not one of them has been a forester. They have all been
biological science students from Simon Fraser University and from The
University of Victoria. I have talked to some people here (UBC) about
why we are not getting foresters and soil scientist co-op students, and I
understand there may be some administrative problems. But if there are
problems) I would encourage you to clear them up because we can hire
students. I can guarantee you that we can hire one person each summer,
and I know in the Ministry of Forests, we could hire 6-10 at least - that
would be 6-10 more soil scientists getting good practical experience.

My last point - many of us are in a situation where we are dealing
with land claims around us. The land base in British Columbia is going
to be managed much differently than it has been. We need to recruit more
native people in the profession of soil science and we should do it
quickly.
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H. Sohreier, Departrrent of Soil SCience, U.B.C.

Given the uncertainties in the economy and the environment it is
always problematic to make predictions, because inevitably down the
road we will be proven wrong. Nevertheless economists and weather
forecasters continuously make predictions which rarely prove to be
right, yet we continue to listen to them. So, I am in good company.

I would like to address three issues which I consider vital for the
future of soil science: Technology, International Conservation, and
Education.

Technological advances have been rapid yet we have scarcely taken
notice of these advances nor have we used them to promote our
science. Yesterday I showed you how we use image enhancement
techniques to spy on our students and today I would like to show
you how we will spy on you in 1995, maybe 1993 or maybe even next
year. what I am demonstrating to you is a GPS system (Global
Positioning System). It is a device that can tune into a network of
some 24 orbiting satellites (18 are currently operational). This
equipment which costs about $ 3000.- will give you the exact
position on the ground with an accuracy of some 20 m. Every field
commander in the Gulf war had such a device and the slogan "Don't
leave camp without it" was created. The use and application of this
technology is only limited by the extent of your imagination. We
can tract the movement of vehicles, animals and people by getting
updated information every 15 seconds. This can then be displayed on
the computer in a GIS format in relation to needs and management
models.

John Keene, an Australian goat farmer and a GIS guru, stated in his
plenary address during the recent GIS Symposium that by the year
1999 we will move, within a 24 hr period, as much information from
the earth to a satellite and back as the information contained in
all words ever spoken in the history of mankind. This is a
staggering prediction and it gives us an inkling of what kind of
technological advances lie on the horizon.

what are the implications of this? In my view it means retooling.
How many of you professionals have taken a retooling course this
past year? TWo, three? We urgently need to learn how to use this
technology. The people who built these systems are engineers who
love to build gadgets but seldom realize their full application. It
is up to us to use and apply the technology to our advantage. It is
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my belief that we are doing far too little in using the currently
available computer technology to help solve today's soil problems.
This includes the collection and presentation of soil information
in a digital manner so that it can be made compatible with other
essential environmental information. Pretty soon we will only be
effort to generate digital soil information and attach models to
spatial data bases.

The second topic is International Soil Issues. Most of us in
soil science have been preoccupied with soils as part of the
production system in agriculture and forestry. As I travel around
the world I believe this is no longer the dominant issue. We know
much about soil fertilization but we have given far too little
attention to pollution. It is no longer an issue of increasing
input or maximizing production but rather preventing degradation,
and reducing inputs. I get the feeling that we are completely
missing the boat as far as the environment is concerned. By
branching out and focusing on issues of soil degradation, soil
pollution, and sustainabili ty we will be able to make a maj or
contribution in improving resource management on this planet.

I was fortunate to travel to the USSR twice over the past two
years and the number of soil pollution problems we were exposed to
lead me to believe that the demise of the Soviet system was in part
precipitated by the extent of the environmental degradation caused
by relentless development and intensification without considering
the soil ecosystem. What this means to me is that we need to be
better informed on the global picture of soil deterioration and the
best way of doing this is by getting involved in international
projects. Only when we see soil problems elsewhere will we react
and modify our current management methods and rehabilitate some of
the deteriorating soil conditions at home.

The third issue is education in soil science. Being in the
academic world, I would like to take a very critical stab at the
University. The University system is very conservative and in terms
of innovative curriculum we lack leadership. We are not responding
to the needs and the problems. The industry is telling us that they
have the technology but they need methods and models to use and to
apply the technology in a more efficient manner. We are not
responding in either area. For four years we have been discussing
curriculum changes, yet after all this discussion we are years away
from initiating and modifying the soils program.
In soil science we need to shift from commodity and production
oriented studies to environmental pollution and soil rehabilitating
studies.
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This is my vision for the future in soil science. Soil Science
is going to play a key role in sustaining the bio-physical
resources of the world and I am confident we will take a leading
role in improving the resources. Therefore I would like to
encourage you to bring about the proposed changes to prepare us
better for the enormous task ahead.


