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Foreword 

Born out of TaLe XII legislation, the Collaborative 
Research Support.Progams (CRSPs) enable U.S. 

and host-courtry scientists to work together toward a 

common goal: the establishment of agricultural 

systems that are sustainable, productive, and equi-

table. Since 1981, the Soil Management CRSP, in 

partnership with the U.S. Agency for International 
Development (USAID), has successfully initiated 

research and development programs in the humid, 

savanna, and semiarid tropics. 
At USAID's requesi, die Soil Management 

CRSP agreed to offer administrative leadership in a 

large-scale integiation project that would place soil 

and water management programs from the U.S. 

Department of Agriculture (USDA) and the Nitrogen 

Fixation by Tropical Agricultural Legumes Center 

under the auspices of fle CRSP. To help prepare an 
-integrated research and development strategy, the 

expanded CRSP conducted a Global Planning 
Workshop from January 25-28, 1993, at North 

Carolina State University in Raleigh, NC. The 
purpose of the workshop was to identify the natural 

resource and environmental management issues that 

the CRSP should target in its next five-year work 

plan. To achiewe this objective, the CRSP brought 

together, as partners, representatives from USAID, 

U.S. institutions, host countries, PVOs, NGOs, and 

International Agricultural Research Centers. 
This Workshop Record i- the product of our 

Global Planning Ses.ion. Included are sunaries or 

direct transcripts of all le formal speeches delivered 

during the three-day event, as well as summaries of 

the future issues and programmatic needs identified 

during group discussions on research support, 
research, and outreach needs. Every effort has been 

made to record accurately the thoughts and intentions 

of the participants. This record will serve as a guide 

as we prepare the Soil Management CRSP's next 

global plan. 

Roger G. Hanson 
Director, Management Entity 

Soil Management CRSP 
Box 7113, 209 Daniels Hall 

North Carolina State University 
Raleigh, NC 27695-7113 

USA 
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Workshop Opening 
Dr. Roger G Hanson 
Management Entity Director 
.o1 Management CRSP 

Welcome to the first Soil Management Collaborative 
.Research Support Program Global Planning Work-
shop. Each of you is here for a special role, and the 
orgarLzing committee has worked hard to ensure that 
you might serve that role. 

Before we begin, I would like to direct your 
attention to someone you should make a special effort 
to meet during this workshop: Dr. Charles B. 
McCants, the first Management Entity Director for 
the Soil Management CRSP. Dr. McCants still 
serves us in numerous ways, and we owe Iim many 
thanks. I am sure he would enjoy talking individually 
with you during this workshop. 

In focusing on Soils andSociety: Responsib)e 
Management,we face a challenge that is both simple 
and complex. As the ratio of land to people decreases 
from 0.3 ha to 0.15 ha/person by the year 2050, the 

simple challenge is to produce more on the same or 
less land. The complex challenge is to mobilize 
multinational collaborative activities in research, 
education, development, communications, outreach, 
and clientele services to generate and implement the 
technologies needed to meet this challenge. We must 
also convince political leaders, responsible donors, 
benefactors, and our clientele that we can focus on 
the aforementioned challenges, that we can dedicate 
our united professional efforts to ensuring that the 
finite natural-resource base can be managed for 
productivity, stability, equitability, and sustainability. 

To outline the goals of this workshop, I introduce 
Dr. Robert R. Shaw, Deputy Chief for Technology, 
USDA, Soil Conservation Service. Dr. Shaw is the 
Chairman of the Soil Management CRSP's Board of 
Directors. 

Previous Page Blank
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Workshop Goals 
Dr. Robert R.Shaw 
Chairman, Board ofDirectors 
Soil Management CRSP 

I would like to say how pleased I am to be involved 
in this partnership. We have had a very productive 
journey, and we should recognize how far we have 
comxe. But at the same time we need to anticipate 
changes in the road ahead. We need to read the signs, 
read the signals. And that's the purpose of this 
workshop. 

I'm sure we all sense, hi some way, that there 
will be a change in direction. We certainly feel it in 
Washington as we make the transition to a newadministration--one with an extraordinary mandate 
for environmental action and for changing the way 

forenironmntaltionandpubyquite 

• 	 We've also spread the concept of soils as water
shed units, a concept which ties soils to natural 
resource management. 

• 	 We have really brought along the science as to 
chemical and physical constraints of soils. We are 
far ahead of where we were 15 to 20 years ago. 
And Soil Taxonomy now has gained worldwide 
acceptance. 
Training is a product of CRSP that was not 
aninia product o at s notanticipated (particulary from AiD's perspective). 

We've trained a lot ofpeople who are moving to 
high positions throughout the world. These 

government and public-supported institutions operate.people who have obtained a global outlook 
That leads me to our goals for this workshop. 

* 	 First of all, we need to look at who we are, as a 
partnership, and how we have changed. 

" 	 Second, we need to identify the most pressing 
global research and development issues and come 
to a clear understanding of what our future goals 
and objectives will be. 

* 	 F'mally, we must discuss the best ways to deploy 
our resources over the next five years. 

I want to emphasize that our purpose is to 
exchange ideas, not to preempt future planning. But 

at the same time, I want us all to feel the urgency to 

get some kind of framework in place and to be sure 

that we are truly responsive to the global community. 
As to where we've been, I can immediately think 

of four very significant accomplishments: 

, 	 Spreading the word on managing soil resources 
for food and fiber production. The mix of pro-
grams we offer brought out this key to the 
sustainability of agricultural production systems. 

and axe multilingual in the science of soils and 

their management. I really think we've proved 
that professionalsfrom different countries working 

together can build an understanding you can't 
build in any other way. 

As to where we're goirg, Ibelieve we'd better start 
reading those signs and signals that our customers-

the global agricultural community-are getting. 
Agriculture worldwide is getting the signal to be 

environmentally benign, sustainable, holistic, custom
ized (and customer-ized), technologically driven, and 

prepared for rugulation. 
Government agencies and every one of you in the 

research and technology-transfer community are 

getting the signal that we'll be closely scrutinized as 
to how we am using public investments. And that 
scrutiny means looking at the efficiency, effective

ness, pragmatism, and strategic value of our work. 
A couple months ago, the World Resources 

Institute distributed some of its environmental 
recommendations to the Clinton Administration. And 

9Previous Page Blank 
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I might add that Gus Speth, then president of the 

Institute, is heading up the Administration's environ-

mental "cluster" group, which will help set priorities 
for policy development. 

The Institute's report recommends that the U.S. 
start forging programs aimed at "cooperating with 

the developing countries to achieve broad-based and 
environmentally sustainable growth. This program 
should respond to the gravity of the environmental, 
poverty, and population challenges these countries 
face. It should be viewed as a long-term investment 
that can yield large benefits for our country." 

So I think the challenges ahead for us are these: 

We have to focus our policies and channel our 
thinking. Our programming has to be problem
oriented and customer-focused. Our goals have toSstructured. They have to be interdisciplinary, 
interagency, holistic, and pragmatic. Gloal 
ciateange , ostic pragmandis atGloc
climate change, for example, is an area to focus 

011. 


on.
Wto 
We'll have to fcus on process-oriented research 
and more global practical, on-farm research in 
collaboration with producers. We're seeing more 
of that in this country as we pursue crop residue 
management and involve raoducers in sharing on-
farm results. 

* 	 We'll be under greater pressure to show how our 
research has been utilized and to quantify the 
impact of our research. 

* 	 We have to step beyond "business as usual." We 

have to do business differently in terms of pro-

gramming and getting donor support. We have to 

understand that as America gets its fiscal house in 

order, so purse strings will obviously be tighter, 

and we may be in for substantial cuts laiter this 

year. That means continually expanding our 

partnerships. 

Astothe furre,Iseealotofpositivesinour 
favor. For all our concerns about money, we have 
human resources, the expertise. We've laid a lot of 
groimdwork, or?"J we don't have to invent a new 
institution. We have played a strong role in training 
people and developing new science and management 
practices. And we've expanded the CRSP, moving to 
a higher level of visibility. In so doing, we are moving 
toward a more global management board. 

But, again, we need to get the technical issues to 

the surface and establish our priorities and goals, 

making sure that we have global representation. 
Let's take a minute and look at our role in terms 

of AID's objectives. Here's a critical sponsor whose 

We'll be under greater pressure to 
show how our research has been 

utilizedand to quantifythe impact 
of our research. 

purpose is to help reshape human activities to
inimize environmental damage and to ensure 

sustainable development. 
Not one of the organizations represented here can 

mk eti htADnest edn fw i 
make a dent in what AID needs to be done if we try 

do it alone. But collectively we can make an 
impact. So we must leverage our resouices towards 
achieving our objectives. We must seek the best 
minds and innovate to enrich our program. And we 
must wort on the most critical research problems. 

We've seen the enormous changes on our globe 
over the past two years--for example, the enormous 

opening up of opportunity for Eastern Europe. At the 
same time, we've seen catastrophic environmental 
and econonic problems there and elsewhere in the 
world. We must be willing to change in the face of 

these new challenges. 
To repeat: We must be ready for change. We 

must listen to our donors, our customers, their 

constraints, and their needs and to the taxpayers and 

the accountability issues. And let us remember that, 

as we stand on this beautiful blue and green space

ship of ours, poverty strikes a billion people (a fifth 
of the world's population), and malnutrition plagues 
some 500 million. 

But let's also remember what Buckminster Fuller 
said about "Spaceship Earth" some years back. He 
said that the most important fact about this spaceship 
is that it "didn't come with an instruction book." 

What's unique about our partrership is that 
we're helping to write that book. 

Let's do it right. 
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New Challenges for the Soil Management CRSP
 
Mr. Alan R.Hurdus 
Deputy Director, Office ofAgriature R&D Bureau 
UAID 

Iam very happy to be here this morning and appreci-
ate the opportunity to talk with you about the new 
challenges facing the Soil Management CRSP. In 
point of fact, I go back a long way with TropSoils. 
During my first five years with AID, I was the 
Agricultural Research Officer for the Mission in 
Indonesia and was rather intimately associated with 
the large group from Hawaii and North Carolina 
State in Sitiung, Sumatra. The Mission program was 
then very much into building capacity within the 
national agricultural researcl' system, and I was 
concerned about integrating the CRSP's activity into 
that national program. We were also very concerned 
about impact and making a difference in the lives andtrasmirans tringto ee ot aAt 
livelihoods of the transmigrants trying tof 

liveihods o th 
West Sumatra. 

We are today faced with the challenge of clhange 

and how to effectively deal with some new realities. 
The last few years at AID have been fraught with 

change-some good, some bad, but definitely at a 
pace unmatched in the 13 years that I have worked 

for the Agency. With change often comes apprehen-

sion and inaction. It is often easier to travel along a 

well-worn path than to go off in new directions. We 

are comfortable and confident going where we have 

been before. On the other hand, it makes little sense 

to resist change as it comes along, and, in fact, there 

are great opportunities for those with the foresight 

and courage to come forward to shape that change in 

their own image. The Soil Management CRSP now 

has that opportunity, and I believe that is why we are 
all gathered her today and for the next few days. We 

can position ourselves on the leading edge of the 

change ahead ard be prepared to solidify our niche in 

the Agency's future. 

In the next few minutes I would like to focus on 
the following three areas: 

- Recent changcs in the Agency, the Research and 
Development (R&D) Bureau, and the Office of 
Agriculture; 

- Current realities and possible new configurations; 

AID's World Changes... 
First and foremost, the Cold War has ended, and with 
it and fotemsthe Cnd Warhas foeian 
assistance. We never had much of a constituency, but 
ssite e neve hdm of ontiny , 
seemingly there is even less of one today.the same time, the number of countries we are 
working in .:as risen dramatically with the addition of 
Eastern Europe and the Newly Independent States 

(NIS) of tlv- former Soviet Union, but funding levels, 
particularly for our operating expense (OE) budget, 

which supports our staff, have been reduced in real 
terms. In essence, we have been asked to do more 

(i.e., in more places) with less. Clearly something had 
to give. 

Unfortunately, it appears that the Agency decided 

to cut the number of staff abroad, where most of us 

feel our strength and comparative advantage lies, to 

cope with the OE funding shortfall. In addition, our 

new programs in Eastern Europe and the NIS si

phoned staff from other bureaus, including R&D. 

Because of all of this--as well as changes in the 

structure of our portfolio, with new emphases on 

democracy and private-sector development-the 
ourregionaltechnical strngth of our mission, 

bureaus in Washington, and to some extent, even te 

R&D Bureau, declined. As a consequence of this and 
some very critical management audits of AID by the 
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Administration, Congress, and our own Inspector 
General about 18 months ago, the Agency reorga-
nized rather dramatically, putting all of the regional 
and central operational bureaus together under a new 
Operations Directorate, and entreating and to some 
extent empowering the R&D Bureau to provide 
greater leadership and responsibility iru field support. 

CRSPs must rind out what our 

missionsare doing and let them know 
how and where the CRSP program 

can fit into their activities. 

When I transferred from the Asia Bureau to the 

R&D Office of Agriculture a year ago, we weregrappling with the question of field support and how 
grapplingcitvte qunestionoffiedand [ wo 
to effectively organize and implcment our new
mandate. We decided to take a couple of days away 

from the office to come to grips with the field-support 

decision to break down some of the walls in our own
offieiner-iviionlb foniig thme eam to

office by forming inter-divisional theme teams to 

better harness our talent to support our missions. 

At the same time, the missions were going 

through the focus and concentration exercise that 
most of you are probably intimately aware of, paring 
down their programs into two or three focus areas. 
The sailing was rough, but we survived that crossing. 

•.. And Will Likely Change Again 
Last week we lost all of our political leadership 
except for Ambassador Michels, former Assistant 
Administrator for the Latin American and Caribbean 
Bureau, now Acting Administrator. Alas, even Rich 
Bissell is gone, iii my opinion a very strong mnd 
capable leader who understood agriculture and 
research. Before he left, he submitted to the Associ-
ate Adirnistrator of the Operations Directorate, a 
plan to reduce the number of full-time ecpxivalents 
(FTE) in the Research and Development Bureau from 
247 to 199, a rather draconian reduction. Continuing 
budgetary pressures as well as the need to staff up 
the NIS group forced this reduction. The plan, which 
Rich Bissell stonewalled for many months, was 
submitted with the caveat that nothing would be done 

with it until the new Administration had a chance to 
review it, hopefully in the context of a new, soon-to
be-developed mandate and objectives for AID. (It is 
thought that a high-level gruup, perhaps at Senator 
Leahy's direction, will soon meet to hammer out a 
new consensus on U.S. foreign assistance. This 
would lead to a firm decision on whether AID 
remains a separate agency or becomes a part of the 
State Department). 

Bissell's plan focuses on reorganizing R&D's 
work foie and reducing its size, "while carrying out 
all of the traditional responsibilities of the R&D 
Bureau plus those which were acquired during the 

last Agency reorganization." He went on to say, "the 
stark fact is that reducing to any number approaching 
199 positions could have Agency-wide impact in 
terms of the movement of personnel, and the 
Ac's t en pysing a tpe 

mehodoogychich apportin a t arec
methodology which apportions staff to a reduced 
number of offices based upon the office's pro rata 
share of appropriated dollar flows-whiclh is the sum 
of the FY93 OYB plus actual demand from the field 

efieldfor services (buy-isplus Ota teanf 
plus 0h transfers)

question. One of the outcomes of this retreat was a(buy-ins 
Mr. Bissel concluded that he weuld be derelict in his& ol ai u trsosblte osytaresponsibilities to say that R&D could carry out its 

functions with less than 210 positions. At any rate, 

the elements of the plan are as follows: 

• 	 A new office will be formed which will combine 
the Center for University Cooperation, the Office 
of Research, and the Office of International 
Training. Sharp work-force reductions will take 
place, with many of the direct-hire functions in 

the Training Office contracted ouL 

• 	 The remaining technical offices in the Bureau 
would be consolidated into four sectoral offices: 
Office of Population (no change), Office of 
Health (no change), Office of Human Resources 
(combining the current Offices of Education, 
Nutrition, Women in Development and part of the 
Office of Economic and Institutional Develop
ment), and the Office of Natural Resources 
(combining the current Offices of Agriculture, 
Energy, Environment and part of the Office of 
Economic and Institutional Development). 

.	 The Offices of the Assistant Administrator, 
Program and Management would stay the same. 
If this plan is implemented, the proposed Natural 
Resources Office would lose 17 positions relative 
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At the next higher level, we must improveto the current combined strength of the offices 
incorporated into it. The name "agriculture" efficiency by integrating our program with other 

Agency programs in this area to take advantage ofwould likely only appear in one or two of the 
some clear synergies. The CRSP Council has cer-Divisions of the Office. 
tainly helped integrate the activities of the various 
CRSPs. More needs to be done to integrate TropSoilsWhither the Soil Management CRSP? 

Under this scenario of change, th; Soil Management with the non-CRSP universe of activities including 

CRSP is challenged to position itself to take advan
tage of the Agency's new directions, discussed above, 
and the even newer directions that are likely to come After ten years in a country it is not 
under the Clinton Administration. What might we enough to say that we now know how 
expect? 

First, it is a good bet that the Agency will get no to better manage those soils if those 
fatter. As resources continue to dwindle, AID must soils are not, in fact, now being 
improve the efficiency of its investments. How can manoged better. 
we do this? At the Soil Management CRSP level, we 
must target our limited resources but world-class 
expertise on a few key constraints that are globally oiher projects of the Agency, other donors and their 

significant but at the same time relevant and impor- projects, and the International Ag'icultural Research 
tant to our missions' bilateral programs. We can no Institutes. 
longer afford to cover the waterfront, no matter how Second, it is likely that R&D will continue to 

great the need. Once the two or three areas of focus focus on field support. The Soil Management CRSP, 
are agreed upon, new activities should not be funded and all CRSPs for that matter, must find out what 
unless they clearly fit in with these objectives, our missions are doing and let them know how and 
Ongoing activities should be catalogued to see how where the CRSP program can fit into their activities. 
they fit. If they do not, we must have the wisdom to It is no longer enough just to communicate to them 
continue some of those which promise great payoff. what we are doing. We must know what they are 

We should not be precipitous or indiscriminate in our doing, and adjust our program to some extent to 

decision making. But we cannot and should not support their directions. In the past, I believe, the 
defend all of our activities, and we must be prepared main clients of our CRSPs have been our local 
to end them. It is a truism that program change in counterparts in the national agricultural research 
research is difficult. But it is not impossible. systems. I do not mean to say that this was bad or is 

We then must manage ourselves efficiently to bad today. However, we have often worked indepen

take advantage of our superb technical capabilities, dent of our missions. We must change our approach 

now enhanced even further by the addition of and begin to view the missions as our primary clients. 
NiITAL, SCS, ARS, and ERS. Management and We must be ready to provide them with technical 
organization must facilitate the work of our research- assistance when requested and able to convince them 
ers, at the same time insuring that the total effort is that what we are doing with our local counterparts is 
tightly focused and producing results. Just as in our germane to development in their country. I believe 
office, walls must come down and .tarfissues must be that this will be one of the keys to our future success. 
put aside. AID provides resources for the CRSP to Another key to our future success will be the 
organize and manage itself, and we would clearly clear indication that technologies developed under the 

prefer to koep that arrangement functional. We do not CRSP have been adopted here and there. Resources 
want to take this over for obvious reasons. We are must be channeled into making this happen and 

stretched too thin as is. And certainly, you would not documenting it. I cannot stress this point enough. I 

want us to manage the activity because you would be hearken back to Sumatra. After ten years in a country 

subject to too many bells and whistles and rules and it is not erough to say that we now know how to 

regulations. It is in your hands. 
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better manage those soils if those soils are not, in 

fact, now being managed better. 
The new administration will have its own priori

ties, ideologies, biases, and bents, and AID will no 

doubt follow suit. If you ask me, we will likely see a 

greater emphasis on environment/natural resources 
and poverty alleviation. I do not know where the big 

A word-Agriculture-will fit into the new-thi-Ik and 

new-speak. With Clifton Wharton as Deputy 3ecre
tary of State, and Matt McHugh from Coroi .1as the 

rumored-to-be new AID Administrator, there is a 
good chance that agriculture's role in development 
will again be better appreciated Whatever the case, 
we must be poised for change. 

In light of all this, our office has formally 
requested the Soil Managemeni CRSP Board of 
Directors to consider restructuring its technical and 

operational activities. We sincerely believe that this 

will lay the foundation for a stronger and more 
fruitful CRSP for all concerned. 

14 



Wanted:The Wisdom to Address the Needs of 
Agriculture and the Environment 
Dr.Richard Sawyer 
President 
International Fund for Agricultural Research 

Planet earth is faced with many problems today. We 
are constantly reminded of them. We are deluged 
with requests for donations by the many organiza-
tions concerned about environmental degradation. 
Statistics on expected increases in population and 
their effect on food requirements are frequently in the 
press and an item of attention for almost every 
meeting on agriculture. The threat of famine is 
already touching some countries, and the pictures of 
starving children document adequately the need but 
leave us frustrated about how we can help in any 
permanent way. The help concentrated on African 
agriculture in recent years has not had the needed and 
desired effect, and some donors are shifting invest-
ments to programs which will give the kinds of early 
visible results they demand. 

We talk about the rapid move towards the global 
village on earth at a time when ethnic disturbances 
are increasing in both developed and developing 
countries and clearly indicate the progress :he village 
society has to make before there is any real apprecia-
tion of the great value of differences in culture, race, 
and religion to the changing needs on this rapidly 
changing planet. How do we develop the flexibility 
within society to accept and appreciate differences? 
What will this ?lobal village look like when our 
grandchildren Lave the responsibility which is ours 
today? 

In some ways the prospects for addressing the 
many needs and problems associated with food and 
environment have never been better. The cold war is 
over and there is r. major threat by a super power. 
Potential shifts from military spending to programs of 
agricultural improvement and environmental en-

hancement could markedly affect the economies in 
developing countries, which is an essential step to the 
elimination of poverty, population control, and 
acceptance of ethnic differences. 

The portfolio available from science today to 
help solve the problems of food and environment is 
tremendous when compared to what was available for 
the green revolution. There are strong scientific bases 
in many developing countries today which were not 
there thirty years ago. There are a number of intema
tional research centers scattered across the planet 
concentrating on the problems of food, forestry, and 
envirownent. Plant genetic resources are being 
collected and made available for crop improvement 
today as well as being preserved for the needs of 
chaaging ecologies. The potential of biotechnology 
for crop improvement and environmental enhance
ment has clearly been identified anu the need is 
apparent; however, a great gap exists between the 
laboratory and the field, between the potential and 
impact. Why is the portfolio of science available for 
agriculture today not making a greater difference to 
the urgent problems of society which concentrate 
around food and environment? 

The five plenary speakers at the recent "First 
International Crop Science Congress" gave some 
indications of opportunities and directions programs 
might take. Following are some brief quotes with my 
own concerns about the recommendations from these 
experts. 

Dr. Swaminathan stated that "Future improve
ment in productivity must come in an ecologically 
sustainable manner." That is fine Dr. Swaminathan, 
but the poor and hungry of this world must be 
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expected to choose survival at the expense of envi-
roment. Until there is economic improvement for the 

whole global village, attempts for environmental 
enhancement on this planet will be confined to those 
pockets where poverty and hunger have been elimi-
nated. Dr. Ruttan said that "by the first decade of the 

The poor and hungry of this world 

must be expected to choose survival 
at the expense of environment, 

next century, almost all of the increases in world food 
That i 

production must come from higher yields." That i 
fine Dr. Ruttan, but there are some major increases in 

food production which can be made by shifts in 
crops. For too long there has been a cereal mentality 
in the approach to world food needs. The green 

revolution with the cerels was wonderful and gave 

us a much needed break from the threat of famine, 

but we need to now st&-t looking at calories and high 

quality protein production per unit area per unit of 

time per unit of energy ard per unit of water as we 

move into the future. We need to look past the cereals 

at other alternatives which might fit into the cropping 

pattern and increae food production in a sustainableav. 

Dr. Waggcnwr talked about "a portfolio of 

assets" that needs to be developed as we prepare for 

climate change. I would like to point out that there 
are scientists who believe that there are some great 
fallacies in the current global wanning theory and 

'hat clear-cut evidence is needed which does not yet 

exist before we make major investments for the 
anticipated adjustments which will be required. Is this 
another case of scientists overplaying their hand in 

order to get funds for what would appear to be 

interesting projects? Dr. Waggoner indicates that 
genetic resources and water are a part of the portfolio 

which should be developed, and I believe that soils, 

which is what this workshop is about, should be basic 

to any such portfolio. 
Df. Day addressed the need for integrating 

molecular biology with plant breeding and states that 

"Molecular biology is a new tool whose power and 

usefulness we are still exploring," indicating the gap I 

have already mentioned between potential and 

impact It seems to me we are spending too much 
time at the exploration stage, and we ought to be 

concentrating on a few priority crops in which we 
eliminate the &ostacles now present in the move from 
laboratory to field application and thus provide 
examples for other programs to follow. Tapping the 
potential which has been identified must take priority 
over further exploration. 

Dr. Evans explored the potential "for plant 

improvement by design rather than by empirical
selection." He states that "for many of our most 
productive crops, there is little evidence that the limit 

to yield is close at hand." That may be true in the 

laboratory Dr. Evans, but in practical circumstances 
in many soils around the world, there is good evi
dence that yields of major crops ae decreasing using 
the best of reconunendations. This conclusion on 
lowerhi.g of yields was highlighted in the recently 

ulted summaries of round tables held during
 
1992 Centers Week in Washington, D.C. There is a
 

angreteree b abortory poTei 

great difference between laboratory potential and 

field capacity for yields with the resources available 

in many developing countries. Such comments 

coming from capable international experts need to be 

djusted to the real world we live in today and the 

problems we are facing with agriculture and the 

environment. We need to take such comments into 
consideration as we discuss sensible management ofsoils. 

Until there is economic improvement 
for the whole global village, attempts 

forenvironmental enhancement on 
this planet will be confined to those 
pockets where poverty and hunger 

have been eliminated. 

In many ways those of us in agriculture are 

responsible for the decreasing attention being given to 

agriculture and the lack of funds presently available 

to address the needs for agricultural research nation

ally and internationally. Scientists have t.ked to each 

other about their achievements and have not main

tained good cohmmunications with the general public 

as to the balance between achievements and present 
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global needs. In our search for funding, we have backing of donors willing to make a long-term 

overplayed our hands about potentials and overem- funding commitment. Today there are still a few 
donors who have the willingness to make similarphasized achievements as awards are handed out. The 
funding commitments in international agriculture.awards do receive the attention of the press, and the 

general public could readily believe from the recogni- ____, 

lion being given that solutions for world hunger are 
These successeswere the result ofalready in hand. How can we adjust a needed recog-

nition of accomplishments to an adequate recognition men with vision who could see 
of continuing major problems which need attention? potential and had the backing of 

Environmentalists have done a tremendous job in 
donors willingto make a long-term

focusing the attention of the general public on 

ecological concerns. It remains to be seen whether fundingcommitment 
they have overemphasized environment at the expense 

of other urgent problems. We are only starting to 
The one which stands out from my experience as anlearn of planet earth's ability to heal itself if given 

half a chance. There has certainly not been the International Center Director General for twenty 
years is the Swiss Development Corporation. Whenrecognition that environmental enhancemc.t and 
they start a program, there is usually a commitmentagriculture must be intimately linked. I sense that 

public opinion nas influenced some donors to turn of funding for z number of years if there is good 
progress towards reaching the objectives of thefrom agriculture to environment. It cannot be one or 


the other, it must be both together. Maybe the project.
 
In my opinion there are several major problems inproblem is ours in agriculture in not building support 

our national and international institutions which are groups for agricultural programs as the environmen-
talists have for the environment. If so, we should affecting the emergew..: of vision to address the needs 

learn from them and catch up fast. I can tell you from of food and environment today. 

first-hand experience that The International Fund for First, agriculture is no longer on the pedestal it 
earned during the green-revolution years. We need toAgricultural Research, a North American support 
determine a strategy to put it back on the pedestal. Iforganization, is having a hard time staying alive in 
we are astute in the development and use of biot.,chspite of a very prestigious group of directors and 

advisory council members. This is a good indication nology, it could be the tool which gets us up there 

of the interest aiid support to agriculture coming from again. We cc uld then expect the bright young minds 

both the public and private sectors today which needs of today to turn to agriculture as they did thirty years 
ago during the green-revolution years.to be turned around. 

Almost forty years ago, when the threat of Second, the shortage of funds for what we feel 

famine was facing the world, the wisdom and the are high priorities has scientists creating false 

vision were available, and investments were initiated expectations about the results from their research and 

by some far-sighted individuals in the Ford and giving .mrealistic time frames for impact to be 

Rockefeller Foundations which resulted in the green achieved. Donors want to invest in projects which 
will give early results and have an early impact. Forrevolution. Credits for the miracle rice and wheat, 

however, should go to many scientists and many solutions to the major problems of food and environ

institutions which played a role in their development. ment today, it will probably take a minimum of two 

The miracles did not take place overnight. They were decades for any measurable impact from any valu

not the result of donors and institutions requiring able project which is started today. This means that 
the project has to last through various potentialinstant impact from their investments. They were not 

the result of donors who expected their investments to political changes. Programs need to be started today 

be mainly catalytic in nature to trigger the invest- to solve African agricultural problems which might 

ments of others. These successes were the result of start to show results twenty to thirty years down. the 

men with vision who could see potential and had the road, and we need to find donors who can accept 
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financially this waiting time. We need to change the 

mentality that requires instant success and that 

investments must be mainly catalytic. 

Programs need to be started today to 

;olveAfr can agricultural problems 
which mightstart to show results 

twenty to thirtyyears down the road, 

and we need to find donors who can 
andceneedfinan dlt s waiting t . 
accept financially this waiting time. 

Third, over the past two decades, management 

tools and strategies have become an important part of 

scientific production. Most scientists moving into 

management responsibilities are exposed to concen-

trated management courses. I frankly believe that 

there is considerable over-management at the Intema-

tional Agricultural Research Centers today and at 

many universities, so much so that leadership which 

requires wisdom and vision does not have a chance to 

emerge. Having the management toci does not give 

vision or bring leadership. In fact, in times of finan-

cial stiess such as today, following the five-year plan 

becomes more important than having the flexibility to 

take an interesting side road that may lead to a 

breakthrough and provide the institution with fman-

cial security for the next ten years. Today, across 

many of our institutions, we have become so con-

cerned with doing things the right way as our man-

agement courses have taught us that we forget about 

the importance of doing the right things. The only 

five-year plans or long-terri plans which are valid in 

my opinion are rolling plais which have to be 

adjusted every year in these rapidly changing times 

and provide the flexibility for adjustments and the 

following up of interesting leads which may emerge. 

How can an environment be established in our 

institutions which will permit vision and leadership to 

emerge today in agriculture as it did for the green 

revolution Jiree decades ago? 
Fourth, agriculture has positioned itself very 

poorly with the many audiences on whom it must 

depend for the financing of research which will lead 

to solutions to the needs of food and environment. 

Grower groups in developed countries such as the 

United States believe incorrectly that help to develop

ing-country agriculture will make competition for 

their surplus. The major way to increase developing

country economies so that they will purchase and 

consume more goods from abroad is through agricul

tural improvement. The tremendous cost of agricul

tural subsidies is a concern to taxpayers in developed 
countries where only a small percentage of the 

population is involved in agriculture. These subsidies 

provide unfair competition to the production of 

valuable commodities in a rumber of developing 
countries. We are a long distance from the global 
village where production will be in those fields which 
can produce and send to the consumer quality 

products the least expensiveiy. We are a long way 

from reachipg the point where the best reason for 

being in production for a given pioduct is because we 

have a comparative advantage. We in science should 

think the same way, and maybe this is a good time to 

turn for a few minutes vi the theme of this %crkshop. 

In my opinion the major reason that there is a
 

Tropoils program with the specific universities
 
involved is because those universities have a corn

parative advantage for doing research with tropical
 

soils. So I ask the question, is this the case? Or is
 

there political pressure within the university system
 

whic, has got you to this enviable position? Can you 

this week in your discussions and planning, position 

yourselves so that you have the comparative advan

tages to address the problems of soils in the food and 

environmental revolution we are facing? 
Before the centers of The Consultative Group for 

International Agricultural Research (CGIAR), there 

was a recognition of the importance of soils. As The 

International Institute for Tropical Agriculture (IITA) 

was created by the Ford and Rockefeller Founda

tions, soils were supposed to be a part of its program, 

but for some reason did not materialize. Today there 

is a feeling by some donors that soils, water, and 

nutrient research presents the biggest gap in the 

program of the CGIAR system of research centers. 

There is a feeling that what is being done is without 

coordination or integration. Where does TropSoils fit 

into this picture? How can TropSoils be perceived as 

being a joiner with a comparative advantage to serve 

some priority needs and merging its talents with 

others to respond to the expressed needs of develop

ing countries? Iwant to emphasize the expressed 
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needs of developing countries.What is most impor-
ant is not what we want to do but what they feel they 
need and will accept and uce. 

Concern for the ecolog.' has been a major 
concern of the international agricultural research 
centers as they exploited the germ plasm of the major 
food crops in an attempt to identify plant resistance 
to control pests and diseases and cut down on the use 

Today, across many of our 
institutions,we have become so 

concerned with doingthings the right 
way as our management courses have 


taught us that w 2 forget about the 
importance ofdoing the right things. 

of chemicals. Thbey have searched for wider adapta-
tion of the major food plants and cropping patterns 
which would provide more efficient systems of 
production. But apparently this recognition of 
environment was not enough, and they are now being 
pressured through recommendations of The Technical 
Advisory Committee (TAC) to visibly integrate 
regional ecological responsibilities within their 
present programs. This is being done at a time when 
their real budgets are being reduced and new respon-
sibilities are being added to the system. Within any 
program, concentrating on the ecology, soils, water, 
and nutrient recycling must play a very important 
role. It would appear to me far more sensible for the 
centers to join forces with institutions where expertise 
already exists with these subjects than to have each 
cetter add its own units to address these ecological 
research needs. Many of the centers have been 
concentrating mainly on crop improvement through 
breeding up until now, and these new additions will 
require some major staff additions and changes if 
they are to be handled in-house. 

Whatever is done with these subjects in agricul-
ture so important to the ecology, it must be done with 
the active participation of national scientists and their 
administrators. Whatever is planned at this meeting 
this week must be.perceivel as responding to an 
expressed request for help by the developing coun-
tries to be served. And this requires their active 
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involvement in the planning. International planning 
conferences with a strong involvement of developing
country scientists have played an important role in 
th:se research accomplishments of the centers which 
have received rapid acceptance up until nov. How
ever, in these tices of budgetary restrictions, the 
planning conferences are being reduced in some 
institutions or restricted to participation of experts 
mainly from developed countries. Forgotten is the 
fact that a major reason for the planning conferences 

is to show that the programs of the centers are for 
developing countries, responding to their expressed 
needs, and that these are their centers. I hope we are 

not going to go through another period where institu
tions such as the centers or programs such as 
TropSoils develop a list of accomplishients and then 
determine their need and acceptability by the users. 

Back to the title of this presentation, Wanted: 
The Wisdom-and I add the word Vision-To 
Address the Needs ofAgriculture andEnvironment. 
In my opinion the institutions are in place, the 
potential for research breakthroughs have been 
identified, and I am sure the vsisn and leadership 
exists if we can only provide m environment to let it 
emerge. We must build comparative advantages and 
jin forces. With modem-day communications 
capabilities we must make rapid strides towards the 
global village in science on this planet despite the 
limitations which may exist in political, cultural, and 
religious fields. Wc IDnot need to create new institu
tions; we need to build differing capabilities across 
institutions and join forces. What is missing most 
these days at meetings such as this is an adequate 
representation of the farmers, the producers, the users 
of our research and what they need and will accept 
from what is accomplished in our laboratories and at 
experiment stations. I seriously doubt if there are 
many in this room from developed or developing 
countries who capably represent farmers or have even 
been on a farm in recent months. How do we get this 
much needed input as we plan for th! needs of 
agriculture and environment? It is essential in my 
opinion and indicates the tremendous gaps along the 
food chain, the tremendous gap between potential and 
impact. At meetings such as this, we must be con
cemcd with the development of strategies which will 
close these gaps. 

These times of financial stress can present 
opportunitiezs for needed changes and adjustments of 
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priorities which will help our institutions address with 

strength the problems of food and environment. Let 

us show wisdom in our discussions at this workshop, 

let us join forces in the projects we plan, let us 

identify strategies which will let leadership emerge in 

our institutions to address the needs of agriculture 

and enviromiient. 
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Host Country Experience:The Case of Niger
 
Dr. Mohamadou Gandah 
Head, Soil Science Section 
Institt National de Recherches Agmnomiques du Niger 

Background 
Geographyof the country: Located in West Africa, 

Niger is a typical Sahelian country. It is landlocked, 

located about 1,000 kilometers from the coast The 

country is in its majority desertic, with the agricul-

tural zone stretching from east to west in a band 300-

kilometers wide. The river Niger is the only perma-

nent water body in the west, Lake Tchad in the east. 
The total. area is 1,267,000 square kilometers. 

Climate:Being a landlocked and a sub-Saharan 
country, Niger has a climate characterized by two 

distinct seasons: the dry season (October to May) and 

the rainy season (June to September). The annual 
rainfall has decreased constantly over the last thirty 

years. There is a very high variability in the starling 

date of the rainy season, but also in the distribution 
of the rains during the four months of the monsoon 
season. The duration of the rainy season is highly 
correlated to the date of the first efficient rains. Wind 

is an important climatic factor in Niger. The Harmat-
tan (the dry-season wind) blows from east to west 
and causes most of the wind erosion. During the wet 

season, the wind blows from southwest to northeast, 
moving the Inter-tropical Front T northward 

Agriculture:Rainfed agriculture is possible only 

in a band 300-km wide south of the 300-mm rainfall 

range. Crops are grown on eolian deposits of the 

plateaus and slopes, but also in valleys. The main 
crops are millet, sorghum, cowpeas, peanuts, and 
some minor crops such as maize, sesame, and 
vouandzeu. When irrigation water is available, crops 
such as rice, cotton, wheat, vegetables, and fruits can 

be grown. 
Present researchprogramsin soilmanagement: 

"Theresearch programs are guided towards restora-
tion of soil fertility, conservation of soil resources, 

Previous PageBlanl 

and cropping systems aimed at maintaining a sustain

able agriculture. Soil-fertility research addresses the 

topics of maintaining fertility through organic-matter 
management, cropping systems (miUet/cowpea 
intercrop), and rock phosphate. The cropping systems 

make use of the traditional systems of intercropping, 
using better varieties and agroforestry. 

INRAN's Experience with TropSoils 
Trainingactivities 
During its ten-year presence in Niger, TropSoils has 

organized or supervised many training activities with 

INRAN. At least eight students from Texas A&M 
have done their master's or Ph.D. research in Niger. 

TropSoils personnel in Niger have also served as 

advisors to many students from the University of 

Niamey. A three-month training in Geographical 
Information Systems has been granted to an IMAW 
scientist in conjunction with the project on the 
Integrated Management of Agricultural Watersheds 
(IMAW). Through the Laboratory Assistance Project 
and the Assistance to the Department of Ecological 
Research, financed by USAID Niger, TropSoils has 

posted a qualified scientist in soil analysis and 

laboratory management, a scientist who has helped 

INRAN improve the quality of its various soil and 

plant analyses. Technicians have been trained on the 

job and in neighboring countries to broaden their 

experience. Through its three senior scientists and 
three junior scientists, TropSoils has helped maintain 
a strong scientific community in soil science within 
INRAN over the last ten years. 

It should be mentioned that TropSoils, through 
Texas A&M, has supported three USAID-sponsored 
students for their master's and Ph.D. degrees. 
TropSoils has also been co-organizer of an Interna
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tional Workshop on Soil, Crop, and Water Manage-

ment (1987), a soil science tour (1989), and a 

National Workshop on Soil Management and Conser-

vation (1989). These are only a few of TropSoils' 

training activities, 

Research Programs 
Several research programs have been carried out on 

soil-water-plant relationships. The following am the 
most important 
• 	 Regenerating bare spots on plateaus of the 

Continental Terminal, 
* 	Protecting crops agains sand blasting, 

• 	 Examining how windbreaks affect millet growth 

and yield, 

* 	 Analyzing how millet crops use water, 

* 	 Quantifying and preventing water erosion, 

Managing soil fertility, 

* 	 Quantifying how wind-blown dust contributes to 

soil fertility, 


Managing watersheds for sustainable agriculture.
• 

Research Findings 
1) Soil and AgroclimateDataBase: One unique 

characteristic of the Sahel is climate. Not onlyi 
over time, but it also varieschaaupreriictfbte Sver timeutitlsonlyrisrainfall unpredictable 

over space. TropSoils' semiarid tropics program 

(SAT) made it a priority to compile and analyze daily 

rainfall records and to identify and quantify the 

spatial and temporal variations in rainfall. This 

information was used to develop decade-long tables 

on probable rainfall totals for different regions. Such 

tables have helped in selecting appropriate varieties 

depending on the onset of rains. 

Additional TropSoils contributions to the under-

standing of soil-water management have focussed on 

collecting data on infiltration rates, hydraulic conduc
tivity, and water balance under optimum and minimal 
fertility conditions. The Tropoils program has 

demonstrated the potential for using water-harvesting 

techniques to increase grain yields even under 

minimal rainfall conditions in farmers' fields. 

TrpSoils SAT has collaborated effectively in t 

characterization, quantficationr and evaluation of 

land resources in Niger. This information has served 

as baseline data for resource-management research 

and technology transfer. A soil survey of the 

ICRISAT Sahelian Center was carr'ed out by a joint 

TropSoils/INRAN team. As part of a soil resource 

evaluation, chemical and physical characterizations 
of dust inputs have been carried out over a period of 

five years. 

Natural resource management is the 
major field where jointefforts from 

both INRAN and the Soil 

Management CRSP can lead to highly 
significantresults. 

2) Soil FertilityConstraints:Microvariability, a 

phenomenon in which plant growth variations occur 

over short distances, is a constraint to agricultural 

research and also significantly affects crop yields. 

Through principal investigators and graduate stu

dents, TropSoils has carried out in-depth research on 

this problem. The areas of research have been as 

follows: 
a) Identification of soil chemical and physical 

parameters responsible for crop growth variability. 
Assessments have been made of variations in parametrinhevtia pol)adhrznal(n

siape ertions.
 

directions. 
b) Determination of the problem's areal extent 

using remote sensing techniques. s was combined 

with a ground truth survey to help calibrate the 

infrared spectra obtained with probable causal 

pameters. 
c)Remediation methods. 
Tropoils worked in a neem windbreak in the 

MaiJia Valley and established an important relation

s 	 bae) 

grain yields, and water-use efficiency of millet.
 
A landmark activity of the TropSoils project
Niger has been the use of an integrated approach inin 

the management of small agricultural watersheds. 

The physical, chemical, climatic, and socioeconomic 

attributes of a watershed were assessed during the 

first phase of this project. Data obtained were put in 

layers and introduced into a Geographic Information 
System (GIS) to delineate and characterize land 

24 



management units (LMUs). With these LMUs as 
sub-units, research and demonstration activities were 
carried out with technologies that could enhance crop 
yields and at the same time maintain the natural 
resource base. This project is still going on. 

Expectations for the Future 
Research Priority Needs for Soil and Water 
Resources Management 
New ways of defining research priorities have 
recently been implemented by INRAN. The various 
constraints to agricultural development are defined by 
a regional committee (CORRA) made up of extension 
and research agents, farmers, and regional officials. 
Based on CORRA meetings, the following research 
needs have been identified: 

esw-input* Restoration of soil fertility through
technologies 

" Wind and water erosion control 

* Soil resources assessment 

• Integrated land management 

Research Needs for Sustainable Procedures . 

Food, Fiber, Fuel, and Construction Materials 
In the Sahel, sustainabilityis the key word for all 

agricultural development strategies proposed to 

farmers. This concern is particularly critical in the 

Sahel, where any intervention on the natural environ-

ment may yield unexpectedly adverse effects. Fuel 
and construction materials commonly gathered from 
wood invariably lead to desertification. The tradi
tional method of land rejuvenation is fallows, but 
fallow periods are short; new methods of food 
production must improve the environment. 
Another important factor in Sahelian agricultural 
sustainability is the role played by extensive cattle 
raising commonly practiced in the region. This 
practice should be evaluated for both its beneficial 
effects (manure) and its destructive effects (tree and 
giound-cover defcrestation). 

Major Environmental Problems for Soil Scientists 
Soil scientists face many problems in the Sahel. Very 
low soil fertility is a primary constraint. Another 
problem is soil erosion, both by wind and by water. 
This constraint will often result in surface crusting 

Experiences and Challenges 

when the topsoil is removed. Soil variability is a third 
challenge to soil scientists, both in carrying out 
research and in devising remedies to the problem. 
Finally, the sandy nature of the soils used for rainfed 
agricuiture causes problems with low water-holding 
capacity and deep drainage of most of the soil 
moisture. 

Niger's Expectations in Future Collaborations with 
the Soil Management CRSP 
From our long-lasting collaboration with the Soil 
Management CRSP, several fields of collaboration 
can be foreseen for the next five-year plan. Natural 
resource management is the major field where joint 
efforts from both INRAN and the Soil Management 
CRSP can lead to highly significant results. This field 
would include soil and water management in rainfed 
agriculture, the study of economic factors, and many 
other topics. 

INRAN can gain from the Soil Management 

CRSP's international experience. Since trained 
personnel are available, INRAN can identify an in
country coordinator for the Soil Management CRSP, 
thus helping to reduce some of the costs in amanner 

currently employed with the INTSORMIL CRSP. 

Research topics can then be jointly identified and 

implemented, with both parties involved in every 

stage of the process-from planning to the publica
tion of results. 
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Collaborative Activities and Opportunities: IBTA/
 

Chapare, Bolivia' 
Dr. Armando Ferntfino 
Director, La jota Experiment Station 
IBTA/Chapare, Bolivia 

The collaboration 1 iween TropSoils/NCSU and the 

Bolivian Institute for Agricultural Technology 
(IBTA/Chapare) began in 1986 with the creation of 

RISTROP Network (Red de Investigacion de Suelos 

Tropi -als) at the Latin American workshop on 

tropicL Isoil management held in Yurimaguas, Peru. 

Initial collaboration consisted of technical 
backstopping for three IBTA/Chapare scientists, with 

the financial support of USAID/BOLIVIA, as they 
sought to transfer and adapt improved soil manage
ment technologies in leguane-based pastures, low-
input cropping, and agroforestry systems. Another 

seminar held in Yurimaguas on alley-cropping 
systems allowed researchers of IBTA/Chapare and 

NCSU TropSoils to develop research plons. 
Research implementation was difficult due 

especially to financial restrictions and problems 
obtaining access to laboratory support services (soil 
and plant labs). However, all these limitations were 
overcome with the stpport of the Coordinator of 
NCSU TiopSoils. Previous TropSoils activities in 
Bolivia relied primarily on analysis of soil and plant 

samples in U.S. labs and short-term consulting during 

the layout and evaluation of cropping experiments in 

the Chapare region. Preliminary results of these 

experiments were presented in 1990 at the Latin 

American HI workshop on tropical soil management 
held in San Jose, Costa Rica. 

The research IBTA/Chapare has done on tropical 

soil management has been supported by NCSU 
TropSoils in many ways: short-term consulting of 

i Translatedfrom Spanish by Elio Dur6n,NCSU. 

several scientists, long-term collaborative research in 

Bolivia with junior scientists (primarily graduate 
research assistants), and the supply of scientific 
information and publications. 

Activities in the next years involve supporting 
ongoing or concluded studies and initiating new field 

activities in the Chapare regior. Activities focused on 

the following: 
• 	 Natural resource management. 

• 	 Soil-classification studies on the relationships 
betweca parent material, landscape, and climate. 

• 	 Soil management technologies for improved 

agroforestry systems that include pastures, and 

grazing research for small and large ruminants. 

• 	 Improved soil, water, and cultural practices with 
special interest on preventing soil physical 
degradation. 

* 	 Soil microbiology studies. 

* 	 Socioeconomic studies. 
The Memorandum of Agreement with TropSoils is
 

undergoing a final review.
 

Characteristics of IBTAJChapare 
IBTA/Chapare is the programmatic and technical 

institution in charge of the Agriculture and Forestry 

program in the tropical region of the Cochabamba 
Department. This institution is under the control of 

the Alternative Development of the Ministry of 

Agriculture and Farmer Affairs. The goal of IBTA/ 
Chapare is to develop, adapt, and transfer improved 

crop, soil, and livestock management technologies. In 

'o.C: .. ... 
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addition, IBTA will produce and increase both animal 
and vegetative materials to be distributed to farmers 
in the Chapare region. 

IBTA/Chapare actions are focusing on sustain-
able agricu. ural production and enhanced natural 
resource management that will be agronomically, 
ecologically, and socially sound for the Chapare 
region and that will provide food, shelter, fuel, and 
building materials to the farmers. Most of the re-

search and technology validation is conducted on-
farm, with the active cooperation of the farmers. The 

transfer of technology is oriented toward farmers 
with the collaboration ofextension agents and 
leadership farmers. 

Characteristics of the Chapare Region 

Oimate and Soils 
The Chapare region is located in the Cochabamba 

Department (16035 ' S-4055'W) and covers 

2,500,000 ha.IBTA/Chapare covers 422,000 ha of 

this total area. 
The main ecosystems that predominate are moist 

subtropical forest and humid tropical forest. The 

relief of the area is dominated by high and medium 

terraces (400-1,000 meters above sea level) and 

alluvial plains (200-300 meters above sea level), 

The rainfall in the Chapare region ranges from 

700-5000 mm and decreases progressively toward 

the North-Northeast, from the Piedmont to the 

Amazon plain, due to the effect of the mountains. 
Soils are formed in alluvial and residual deposits. 

Soils formed in Quaternary alluvium are classified as 

Tropepts, Aquepts, and Fluvents. The residual soils 

were formed in situ from calcareous and sandy rocks 

and sediments from schist of Tertiary age. These 
soils are classified as Tropepts and Udults and are 
located on the high and medium terraces. In general, 
the main cropping consaints are high aluminum 
saturation, low base saturation, and an aquic mois-
ture regime. 

Agriculture 

The size of the farms in the areas of older coloniza-

tion (in the 1950s) ranges from 5-20 ha, and inth 
more recntly coloni rea sfrom-205ha. the 
more recently colonized areas from 20-50 ha. of
majority of the farners come from the highlands of 

Bolivia and are not traditional tropical farmers. 

Land use in the area is mainly shifting cultiva
tion, with fallow periods that vary between four to 

ten years or more. The most common cropping 
system consists of two or three years of annual crops 
(rice, corn and cassava) followed by coca in associa
tion with citrus. 

Traditional crops, in addition to citrus 
(mainly orange), are as follows: bananas, plantains, 
and papaw (especially in the fertile alluvial soils). 
Pineapple and turmeric (Curruma) are growi cn a 
small scale in low fertile soils. Cattle production, 
though incipient, has expanded during the last four 
years, especially in the areas with less rainfall. The 

capital resources for investments are limited; there
fore the use of inputs such as fertilizer and pesticides 

isminimal. 
Since 1985 IBTA/Chapare has been introducing 

new crop species, especially perennials, with the 

objective of diversifying production. The first priority 

are crops with potential international and national 

markets. These crops include: bananas, pineapple, 

peach-palm meal, passion fruit, citrus, black pepper, 

turmeric, ginger, and Bexis orellana. Livestock 

includes pigs, cattle and small ruminants. 
During the last two years, farmers have exported 

bananas to Chile and pineapples and bananas to 

Argentina. To support this exportation, the program 

has built infrastructure, such as refrigerated centers 

for collection and small packing. 

Collaborative Activities 
Through RISTROP, TropSoils NCSU has supported 

the following collaborative activities with IBTA/ 
Chapare. 

Training and Exchange
 
The first Latin American workshop on tropical soil 

management was held in Yurimaguas, Peru, from 
September 1-28, 1986. Two scientists from IL"A/ 
Chapare and one from PDAR participated. They 
helped plan the experiments which began the collabo
rative research between IBTA/Chapare and 

Train A ecant 

RSRP
 
RISTROP.
 

A workshop on alley cropping was held in
 
Yurimaguas, Peru, from September 9-16, 1987. Two 
scientists from IBTA/Chapare assisted. Experiments 

were planned on this topic. 
A second workshop on tropical soil management 

was held in San Jose, Costa Rica, from July 7-12, 
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1990. Participants included the technical manager of 
PDAR, a consultant, and three researchers from 
IBTA/Chapare. Results of the RISTROP experi-
ments planned in the two past workshops were 
presentedl. 

Research on Soil Management 
Some of the experiments which will be mentioned 
here were planned in discussions with RISTROP 
collaborators, while other experiments were planned 
with advice from TropSoils personnel during their 
visits to the Chapare region. 

Low-input systems focussed on nutrient cycling, 
clearing systems, manual slash and burn, annual 
crops, perennial crops, and cover crops. These 
experiments were planned in the first workshop, and 
the preliminary results presented in the second 
workshop,

Agroforestrysystems focussed on the following 
areas: f 

* 	 Alley-cropping experiments concentrated on 

leguminous trees/shrubs and annual crops. This 
experiment was planned in the alley-cropping 
workshop, and the results were presented in the 
second workshop. 

* 	 Improved fallow experiments concentrated on 

leguminous trees/annual legumes and natural 
secondary forests. This experiment was planned 

in the first workshop. 
* 	 Multistrata-systems experiments concentrated on 

timber trees, species which produce nuts and 
fruits, shrubs, and herbaceous species. This 

experiment was planned in the first workshop. 
* 	 Cover-crop expriments concentrated on herba-ceos eguesin wih evealpern-ssciaio 


ceous legumes in association with several peren-


" 	 Experiments were conducted to select acid-
tolerant tree species with multiple uses. Several 
species from America, Asia, and Africa have been 
introduced. 

" 	 Silvo-pastoral-systems experiments focussed on 
tree species (legumes and others), forage grasses, 
cattle and sheep. 

" 	 Continuous crop-production experiments concen- 
trated on fertilization trials in banana, pineapple, 
black pepper, and citrus. 

Experiences and Challenges 

Pasture-systemswork focussed on the following 
areas: 
* 	 Selecting grasses and legumes with tolerance to 

acid soils. 
0 Reclaiming pastures using fertilization and grass

legume mixtures. Part of this research was 
planned in the firstworkshop, and the pieliminary 
results were presented in the second worKshop. 

• 	 Grazing management in systems of grass-legume 
mixtures. 

Research of junior Scientists 
IBTA/Chapare has supported with equipment,
lodging, and transport the following graduate re
search students, most of whom am fr NCSU: 

1990-1993. Pedro Luna (Ph.D. Candidate). Use* 
of short-term legume cover crop fallow for 
recovery of farmers' abandoned fields. 
1991. Linda Sturn (M.Sc. Candidate) Socioeco

nomic studies. 

0 1991-1992. Steve Monteith (Ph.D. Candidate) 
Soil Classification studies based on parent 
material-landscape-climate relationships. 

* 	 1993-ongoing. Ing. Angel Salazar (Ph.D. Candi
date) Developing improved tree management 
practices to offset negative effects of tree-crop 
competition. 

* 	 1993-ongoing. Karl Glassener (Ph.D. Candidate) 
Assessing the fertilizer N replacement value, of 
legume mulches and green manures for alternative 
crops. 

Vi Senio Scieand Scientific Exchange 
The objectives of these visits were to monitor pro
gressive RISTROP experiments and other trials in 
order to exchange ideas and experiences, plan future 
activities, supervise the research of the graduate 
junior scientists, and negotiate the final stage of 
consu1fation for the Memorandum of Agreement 

between NCSU and the Minister of Agriculture and 
Farmer Affairs within the Bolivian government. The 
visits followed the following chronology: 

1987 July Dr. T. Jot Smyth
 
1988 September Dr. T. Jot Smyth
 
1990 March Dr. Pedro Sanchez
 

Dr. Stanley Buol 
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1991 January Dr. Frank Smith 

June Dr. Frank Smith 

1991 
July 
December 

Dr. Stanley Buol 
Dr. Roger Hanson 
Dr. T. Jot Smyth 
Dr. Michael G. Wagger 

1992 June Dr. Art Wollum 
Dr. Michael G. Wagger 
Ing. Angel Salazar 
Ig. Karl Glassener 

December Dr. Thurman Grove 
Dr. T. Jot Smyth 

Institutional Resources of IBTA/Chapare 
Tables 1and 2 outline the IBTA/Chapare's principal 

human and material resources. 

Table I. Human resources 

ResearchersResearch Area 

Low-input systems I 
Agroforestry 2 
Pastures systems 3 
Animal production 2 
Continuous crop production 6 
Socioeconomic studies 	 I 

Extension agents: technicians 23 
working inmultidisciplinary 
areas. 

Financial Resources 
Provided by USAID/Bolivia 

Future Program Opportunities 
Researe androaliat othno y 
Research and validation of technology 
• 	 Natural resource management 

"Reforestation 
"Forest enrichment 
"Watershed management 
*Protected areas management 

• 	 Low-input systems 
"Nutrient cycling 
" Mulches 
*Germplasm selection for tolerance to soil 

acidity 

High-input systems
 
- Fertilization trials in banana, pineapple
 

and black p-pper
 
0 Elaboration of nutritional budgets for
 

important economic cash crops
 

Agroforestry systehis
 
* Latroduction and selL.-tion of tree/shrub 

species and bamboo
 
. Alley cropping (on farm)
 

* Improved fallow (on farm) 
CCver crops with peamrial crops (on farm) 

• multistrata systems (on farm) 
- Silvo-pastoral systems
 

Pastures systems/animal production
 
• Fertilization trials with cut forages 
9 Reclamation of degraded pastures 
* Management of pastures 
* Interaction among pastures/trees/animals 

Socioeconomic studies 

* Validation and transfer of technology and 
adoption studies 

0 	 Others 
• Soil classification (FCC) 
• Drainage studies 
* Soil microbiology studies 

Training 
This includes on-the-job training, graduate-degree 
training, short-term, and non-degree training in the 
U.S. and elsewhere. Areas of training are as follows: 
• 	 Management of soil labs. Physical and chemical 

analyses of soils and tissue and their interpreta
tion. 

a Planning and interpretation of fertilizer trials.
 

0 Planning and interpretation of agroforestry
 

systems trials. 
• 	 Use of statistical software for analyses of experi

ments. 
a 	 Methodology for socioeconomic studies. 

* 	Planning and design of drainage. 

• 	 Soil microbiology. 

• 	 Elaboration of crop nutritional budgets. 

Other necessities 
* 	 Laboratory equipment 
• Soil and tissue analyses
 
e Scientific publications
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Table 2. Material resources 

Infrastructure 	 Facilities 

Experimental Staions 

La jt ta 	 • Experimental fields (annual and perennial crops, agroforestry, 
germplasm banks). 

- Plant tissue and plant protection labs (future implementation). 
Greenhouse, computer center, nursery houses, office building, vehicles 
and agricultural machinery. 

Chipiriri 	 • Experimental fields (pastures and cattle, annual and perennial crops, 
agroforcztry), nursery houses, oice buildin& vehicles and agricultural 
machinery. 

Extension Agencies 

* Computer center, nursery houses. office building, vehicles.Villa Tunari 

Ivirgarsama • Houses, office building, vehicles. 

Isinuta • Houses, office building, vehicles. 

31
 



Knowledge to Manage Soils for Present and 
Future Generations: Perspectives on Rice-based 
Systems ofAsia 
Dr. Kenneth C Cassman 
Agronomist and Head, Division ofAgronomy, Plant Physiology, and Agroecology 

International Rice Research Institute 

With increasing human pressure on a resource-
limited planet, the need for agricultural systems with 
greater productive capacity is obvious. Optimistic 
projections suggest that population will double in 40 
to 50 years and stabilize at 10-12 billion. Most of 
this increase will occur in developing countries. Food 
production must double to meet the increase in 
demand, but without the luxury of a large expansion 
of arable land and with little scope for increasing 
irrigated area. To achieve a two-fold increase in food 
supply will require increases in yield per unit area, 
higher cropping intensity, and larger quantities of 
applied inputs to support greater exploitation of soid 
and water resources. The challenge facing the 
international agricultural research community is 
whether these achievements are possible without 
destroying the natural resource base on which 
sustained production depends. 

The dis,-'ssion that follows considers the role of 
the International Agricultural Research Centers 
(IARCs) as participants in the global effort to meet 
this challenge, and elaborates on some of the key 
issues concerning responsible soil management in 
rice-based systems of Asia, issues that are addressed 
in the workplan of the International Rice Research 
Institute (IRRI). 

The International Agricultural Research 
Centers 
IRRI is one of 18 research institutes which comprise 
the International Agricultural Research Center 

(IARC) system. The IARC network is governed by 
the Consultative Group on International Agricultural 
Research (CGIAR). CGIAR membership includes 
donor nations and institutions which pool resources 
to support the IARC system towards a common goal, 
which reads: "Through international research and 
related activities, and in partnership with national 
agricultur~l research systems (NARS), the CGIAR 
aims to contibute to sustainable improvements in the 
productivity of agriculture, forestry, and fisheries in 
developing countries in ways that enhance nutrition 
and well being, especially among low-income people." 

Although each center has a specific rese'.arch 
mandate with respect to commodities, regions, and 
subject matter, all centers serve to facilitate the 
exchange of knowledge and technologies between 
research institutions in developed countries and the 
NAR.S of developing countries. To serve in this 
capacity, the IARCs focus on strategic research 
concerning soil and plant procc3ses and new te,;h
nologies to improve the performance of food and 
fiber production systems, selecting those issues for 
which they have a comparative advantage. Leader
ship for application and adaptation of knowledge and 
technologies at the farm level rests with the NARS. 
This role does not ignore the capacity for strategic 
research in the NARS, but recognizes the need for 

coordination, complementation, and partnership 

among members of the international research 

community. 
With increasing emphasis on research to develop 

sustainable production systems, however, it has been 
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difficuk to find the appropriate niche for IARC 

participation. Much of the research on identifying 
appropriate land-use systems for a given environment 

tends to be site-specific, with little potential for 

spillover benefits to other production environments, 
To extend the extrapolation domain of information 

We know littleabout the longer-term 

effects ofintensifiedproductionon 

our soil und water resource base. 

generated from such research r ouires qcuantification 

of system perfomance iarelation to specific proper-
ties of the biophysical resource base (e.g. soil chemi-

cel, physical, and biological properties) and the 
ment that have the greatestsocioece onsice 

influence on system performance. With regard to 

responsible soil management, linking system perfor-

mance with quantitative characteristicscf the re-

source base and how these properties change over 
time allows identification of the critical processes that 

goven long-term sustainability. The theme of crop 

intensification and a framework for identifying e 

seminal processes that sustain productivity ar 
explored in the following sections with regard to 
irrigated rice systems. 

Intensification of Rice Systems: 
Structural Changes 
The changes in the structui -.of crop production 
systems within the past 30 years are called a "green
revolution." This description is fi.' ".Cause 

technological innovatioas from numerous scientific 
disciplines (genetics, soil and crop sciences, engineer-
ing, etc.) were rapidly adopted by farmers in a 
relatively short period, and these imovations changed 

the face of agriculture. It can be argued that the 
magnitude of recent change in the means of produc-
tion in food-crop systems is comparable in scope to 
the changes in manufacturing that resulted from the 

"industrial revolution" of the 18th and 19th centu-

ies. Like the industrial revolution, it is clear that 

there are costs associated with greater exploitation of 

natural resources to sustain the marked rise in food 

output, yet we know little about Lhe longer-term 

effects of intensified production on our soil and water 

resource base. Trends in rice production systems are 

a case in point. 
Total rice production doubled from 250 million 

tons in the early 1960s to about 500 million tons in 

the early 1990s. By the year 2020, rice demand is 
expected to increase by another 250 million tons. 
Asia accounts for 90% of global rice production and 
consumption, and more than 70%of all rice is 

produced on irrigated land. In most of the major rice

producing countries of Asia, harvested rice area has 

remained constant or decreased in the past 10 years, 
and a net increase of irrigated area is not expected. 
Increases in rice production must therefore come 

from further intensification of rice cropping systems 
on existing farm land. 

Looking back, we can distinguish three dimen
sions of the intensification process that characterized 
the green revolution for rice in the tropics and 

subtropics. First, cropping systems were intensified 
in time with more crop cycles per year-made 
possible by short-duration high-yielding cultivars, 

expansion of irrigated area, and development of small 

threshers and hand tractors that reduced the turn

around time between crops. Second, there was an 

intensification in the quantities of applied inputs 

including fertilizer-nutrients, pesticides, and water 

from irrigation. A third dimension was that special
ization in which cropping systems became less 
diverse: continuous rice cropping with two and 

car now dominate onsometimes three rice crops per ' 
much of the irrigated land in Asia. Together, these 
components of the crop intensification process confer 
massive structural changes on the cropping system. 
To a large degree, these same trends occurred in the 
other major food-crop systems, which emphasizes the 

need to understand how structural alterations due to 
the intensification process affect the long-tern 
viability of food production systems. 

Linking Structure to Function of 
Cropping Systems 
System function, or pefonmance, can be quantified in 
many ways. Economists are concerned with costs, 

returns, and present values which can be modified for 

short- or longer-term benefits or discounts. Ecologists 

look at stability and resilience in terms of material 

and energy balances, interactions among trophic 

levels, regulating feedback mechanisms, and 
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biodiversity. Agronomists seek to harness solar, soil, 
and water resources to optimize ciop yields in 
relation to input requirements. Farmers, however, are 
the agents of change, and they are concerned with 
maximizing their return to labor, land, or capital 
depending on the socioeconomic and policy environ-
ments in which they operate. Despite. these different 
perspectives, there are common performance param-
eters relevant to each that provide a framework to 
quantify short- and long-tem effects of cropping 
system stiucture on the quality of the natural re-
source base. 

Two measures of system performance that link 
the perspectives of farmers and scientists are the 
efficiency with which inputs are utilized to prduce 
the desired otutput and the total output. A broad 
economic index of outputfInput efficiency is total 
factor productivity (TFP), which is the ratio of total 
output value (i.e. grain and harvested biomass or 
forage) to the total cost of all inputs used to produce 
the crop, including labor, animal work, fossil fuels, 
organic and inorganic' nutrient applications, pesti-
cides, irrigation water, and seed. Lynam and Herdt 
(1989N propose that "the appropriate measure of 
OUtpUL oy which to determine sustainability at the 
crop, cropping system., or farming system level is 
total factor productivity; a sustainable system has a 
non-negative trend in TFP over the period of con-
cern. 

To measure TFP, one must quantify the amount 
of all inputs applied to the system and all economic 
yield that is removed. But output/inut analysis alone 
does net account for changes in the natural resource 
base that may influence future output/input effi
ciency. Thus, it is the job ofbiological and physical 
scientists to quartify these "residual effects," and to 
understand the processes that govern such changes. 
Partial factor productivities based on the key bio-
physical contraints to crop production in a given 
environment can be monitored to indicate the trend-
line for biological efficiency. Relcvant indices include 
outputfinput ratios for nutrients, grain yield per unit 
water as rainfall and irrigation, or an energy ratio 
based on the caloric value of all outputs and inputs. 
When a partial factor productivity index changes 
over time, such a change results from a change in the 
constitution of :he natural resource base. 

Soil is the foundation of the natural resource base 
of agricultural systems, yet soil scientists continue to 

Experiences and Challenges 

struggle with the concept of soil quality. Although 
soil quality indexes are used by the SCS to assess 
land suitability for various purposes, these indices 
were designed for categorization at a large scale. In a 
farmer's field, these indices are not sensitive enough 
to measure changes in soil properties that can have a 
significant impact on future production efficiency. 
The same is true of site quality indices used by
 
foresters.
 

If we assume that farmers would not expend
 
labor or capital to maintain soil quality unless there
 
was a benefit that justified the investment, then So
 
quality must be defined and measurable within the
 
limits of relevance to the farmer. Thus soil quality
 
indices must be linked to system performance if the 
goal is to develop crop management systems that are 
adopted by farmers. Partial or total factor 
productivities and total output provide this linkage. 
Furthermore, the need to double fod production on 
e7isting farm land in the tropics and subtropics 
makes it imperative to define soil quality in relation 
to system performance. 

At IRRI, we have chosen to define soil quality as 
the suite of physical, chemical, and biological 
properties that have the largest impact on productiv
ity of a given cropping system. The set of soil 
properties that govern productivity may differ in 
differei. .avironments. Changes in soil quality can 
then be identified by a shift In the response to applied 
inputs as illustrated in Figure 1.The underpinning 
hypothesis is that partial factor productivity increases 
when a cropping system results in improved soil 
quality, and vice versa. 

The Soil Quality Hypothesis and 
Intensive irrigated Rice Systems 
At odds with the need to greatly increase rice yields 
in the next 30 years are disturbing trends in rice 
production and production efficiency based on 
aggregate data by country, farm monitoring studies, 
and long-term cxperiments conducted at research 
stations. In Indonesia from 1976 to 1986, for ex
ample, total rice production increased by 70% mostly 
due to greater average yields (IRRI, 1991). By 
contrast, the quantity of nitrogen (N) fertilizers 
applied to rice increased by 440% (Figure 2), which 
means that the partial factor productivity for N 
fertilizer decreased by two-thirds from 75 to 28 kg 
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Figure 1. Conceptual model linking factor produc-
tivity with changes In the soil resource base of a 
cropping system. The rmodel assumes an Initial 

(TI) soil quality and a response to inputs such as 
fertilizers, Irrigationor rainfall described by curveperid of(A). When soil quality decreases after a period of 

cropping (T2). the manifestation of this decline 
may result In a shifted response curve to applied 

Inputs: (B) a lower Y-intercept without Inputs, but 

a similar slope and yield potential, (C) a lower Y-
Intercept and a similar slope, but a decrease in 
the yield potential, or (D) n decrease in the Y-
intercept, slope and yield potential of the system. 
In all cases this conceptual model illustrates a 

decrease in total factor productivity (YI I), re-

gardless of Input level, due to a decline in soil 

quality. The magnitude of the decrease in total 

factor productivity reflects the effects of reduced 

soil quality on: (i) yield without exogenous Inputs, 

quantified by the Y-intercept, (ii) the outpoidinput 

efficiency, quantified by the slop, of the response 

function, and (iii) the yield potenti of the system 

when Inputs are not Iimiing. Soil quality Is 
considered to be quantified by the physical, 
chemical, ,nd biological properties that govern 
the supply and acquisition of nutrients and water 
by the crops grown. 

total grain output per kg N applied in 1976 and 1986, 
respectively. Much of this decrease can be attributed 
to the dirvinishing return of the yield resporL, to 
increasir. Ates of N input, and possibly to fertilizer 
subsidies that encouraged inefficient use of N fertil

izer by farmers. But the magnitude of the decrease in 

output/input efficiency raises the issue of whether
 
some of this decrease results from a change in the
 

biophysical environmenit.

from long-term farm monitoring studies 

summarized by Rosegrant and Pingali (1991) suggest 
declining input use efficiency in farmers' fields of 
several Asian countries. 'These authors conclude that 

early adopters of modem rice-production technolo
gies were ,alreadyusing relatively high rates of 

fertilizer inputs in the early 1980s, and continue to
 

increase fertilizer input rates to maintain yields.
 
Greater fertilizer inputs without a proportional
 
increase in yield translates into declining factor
 

But famers ontinually modify other
 
components of crop management, such as pest
 

measures, planting dates, varieties, tillage,
 

and so forth, which makes it difficult to identify the 

reasons for such a large decrease in N fertilizer
efficiency.
 

Long-term experiments at research stations,
 

however, hold fertilizer-input rates constant over
 

time. Results from most long-term experiments on
h
cniuu riae iessescnutdi 

continuous irrigated rice systems conducted in the 
Philippines indicate decreasing yield trends (Flinn et 

al., 1982; Flinn and De Datta, 1984). These experi

ments were conducted from 1968-1988 and included 
20-28 elite lines grown in five N-rate treatments in 
both the wet and dry season, with N-rate treatments 

reapplied to the same plots. Pest management fol
lowed recommended practices, and nutrients ohr 

than N were applied as required. Yield trends of the 

th e pplied areire elatedoy 

highest yielding entry each year were evaluated by 

eliminating year-to-year variation in disease incidence 

and solar radiation. Negative linear yield trends of 

120 to 1(0 I:g grair/ha/yr were highly significant at 

three of i ur sites regardless of N input rate. Similar 

yield declines in continuous irrigated rice systems 

were also reported in long-term experiments con
ducted in India (Nambiar and Gosh, 1984). 

Based on the soil quality hypothesic, significant 
yield declines in these long-term experiments indicate 

a fundamental change in the biophysical resource 
base when nutrient inputs and other management 
practices are held constant. We are now focusing 
attention on the processes responsible 'or this trend. 
Continuing long-term experiments show yield de
dines that are comparable to the earlier experiments, 

36 



Experiences and Caiienges 

40 1G" INDONESIA . 40 

1 0 0 

0 78 8 8005 82 B4 8 
•eTOTAL PRODUCTION 

YEAR 

Figure 2. Trends in nitrogen fertilizer use, average rice yield, and total rice produc
tion in Indonesia from 1976 to 1986 (iRRI,1991). 

cotet ine192 reea tha the ric crp aand the yield decline occurs in soil with or without 
inputs of fertiizer.*N (Figure 3). Recent evidence GRAIN YIELD ('t ha1) IRRI 

based on monitoring of the N input/output balance in [-- ++ P 

four consecutive crops since 1991 and total soil N Y=8.7-OO98X 

become N limited even in treatments with the highest j
N rate, and this limitation cannot be attributed to 
known diseases or pest problems. Moreover, athough 6 4 9  'total soil N content is thought to be a good index of_.
Sfoi N-supplying capacity for rice (Ponnamperuma,t N r Q98X 

1980; 1984; Sa2rawat, 1982), there is no decrease in " r- ' 
soil N content in any of the long-tem continuous y=4.63-O.061X 
irrigated rice experiments. b r 0.i9et

Quantifying N output/mput efficiency and 2 

changes in soil properties in these long-term experi

ments leads to the hypotheses that (1) soil N-supply- o
ing capacity 15 7 7" 81 85 89 91decreasesover timeasrice systems 69 

intensify and soil remains submerged to produce two YEAR 
or three rice crops per year, and (2) the decrease does 
not result from a decline in soil organic matter or Figure 3.Yield trends in the dry-season crop intotal N. Dei and Yamasaki (1979) described a l the long-ter fertility experiment conducted at 

IRRI for the full NPK treatment, and the +P alone 
phenomenon in paddy fields of Japan and speculated and control treatment without frrtllzer-nutrient
that the chemical nature of organic matter which Inputs. Zinc was applied as needed to all treat. 
accumulates under flooded soil conditions is more ments, and there has been no yield response to 
recalcitrant to microbial decomposition than humus nutrients other than N in this experiment. 
formed in aerated soil. In Japan, however, cropping 
intensity is low with only one rice crop per year, and 
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the magnitude of decline in "effective" soil N supply 
was relatively small. In the tropics with continuous 
double- and tiple-crop rice systems, the magnitude 
of the decrease appears to be much larger. 

We now speculate that the humification process 
differs in paddy soils due to the reduced soil condi-
tions, repeated puddling operations that destroy soilaggrgaton,~natheredced oleof ung inanaro-aggregation, and the reduced role of fungi in anaetu-

bic decomposition of incorporated crop residues. 
Research is in progress to test these hypotheses. 
Clearly, the ability to increase rice supplies will ix 
difficult to sustain if output/input efficiency declines 
when cropping intensity increases. Ukewise, proper-
ties that control the N-supplying capacity of paddy 
soils appear to be major determinants of soil quality 
for irrigated rice systems in the tropical lowlands. 
Identifying the soil factors that control soil N-
supplying capacity is a first step towards defining 
paddy soil quality, and it will be crucial for develop-
Mg improved management options to support sus-
tained increases in productivity. 

The Challenges Ahead 
From a global perspective, the combination of finite 
land and water resources and population growth 
makes it clear that food production systems must 
further intensify to meet anticipated growth in food 
demand. We are finding, however, that the current 
degree of intensification causes changes in the 
biophysical resource base involving complex chemi-
cal, physical, and biological interactions. Some of 
these changes have had a negative impact on produc-
tivity, not only in continuous irrigated rice systems of 

the tropics, but also in the annual rice-wheat systems 
that cover 13 million ha in South Asia, and in the 

tropical uplands where incr.asing population pres-

sure leads to decreasing periods of bush-fallow 
regeneration on fragile acid soils. There is a need to 
quantify the rates of change in key soil properties that 
govern the long-term productive capacity of these 
agroecosytems, to under,'tand the processes respon-
sible for these changes, aid to identify management 
options that will meet the needs of present and future 

farm families and rapidly growing urban populations. 

Tog, ier, the soil quality hypothesis and monitoring 
of factor productivity provide a research framework 
for developing testable hypotheses about the mecha-
nisms that control long-term performance of food 

production systems. Such research will require
 
collaboration and sharing of responsibilities among
 
the IARCs, NARS, and research institutions in the
 
developed countries.
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Soil/Water Resource Management: Research and 
Development Issues' 

b 

A summary of the presentation by Dr. S. M.Vimani 
Pincipalscientist, Agrodimatology and Resource Management Program 
International Crop Research Institute for the Semi-arid Tropics 

Soil and water are key natural resource bases. Soils, 
a crucial agricultural resource, are not renewable on 
a human time-scale. Although water resources are 
renewable, water use needs to be optimized because 
of the greater demand from multiple users. 

The rational and wise use of soil and water 
resources requires a careful husbandry. Management 
strategies should be flexible and responsive to site 
specific needs and contingencies. Emphasis should iz 
placed on strategies which are sustainable and 
environmentally friendly. 

Research should work to devise innovative 
farming systems that are: 

" Economically productive, 

" Buffered against risks, 

" Stable over time, 
wit clmat,• Sychnize* Synchronized with climate, 


" Harmonized with the environment, 


" Sensitive to soil degradation, 

* Responsive to change, 

" Easily adoptable by resource-poor farmers, 

* Capable of being maintained without large
scale purchased external inputs.
 

In soil management research, we can have short-term 

goals, but our perpective must be long-term (Figure 1). 

IDr.Virmani'scomments were accompaniedby a 

series ofoverheads. Whatfollows it a summary of 

those overheadsandDr.Virmani'spresentation. 

Over the last 30 years, most of the increases in 
agricultural production have been the result of 
increased cropping intensity, the rise of the irrigated 
fraction, and increases in nutrient consumptionL In 
low-input areas without irrigation, the green revolu
tion has not taken place. 

In India's well-endowed environments the period 
from the 1960s through the 1980s saw dramatic 
increases in wheat production. In the stressed envi
ronments, yield increases have not occurred: sorghum 
yields averaged about .8 t/ha in 1960, and they have 
improved very little over the intervening years. Part 
of the problem has been that these areas often have 

low political interest. 

C 

+ 
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Sustainable 

Unsustanabe 

Productivity at time (t) 

Figure I.Sustainabllity relationships (Source: 
Ryan, 1992) 
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Well-endowed environments, what we think of as 

green-revolution areas, exhibit the following charac-
teristics: 

• 	Effective irrigation, 
" Few soil-related constraints, 

" Developed infrastructure, 

" Good education/research support, 

• 	 Excellent extension support, 

• 	 Fairly miform production increases over the 
Lastthe 

Stressed environments, on the other hand, exhibit 

these characteristics: 
* 	Dryland areas, 
* 	Several soil-related constraints, 

* 	Poor infrastructure, 
* 	Weak R/D support, 

" Less developed extension support, l 

Sporadic production increases over the last 

Research and Development Issues 

The following are important research and develop

ment issues for well-endowed environments: 

SHfigh investment osts, 


" Long development penods, 


• Cereal-based systems, 

" Capital intensive, 

* 	Low biodiversity, 
* 	Increasing soil constraints, 
* Serious ecological problems, 

" Envirnmental hazards, 

" Sustainability, 

" Equity,p 

* 	Social problems, 
SLowh piliner 

" High political interest. 

The following are important research and devel
tissues for stressed environments: 

ment eevaluateDp 
• 	 Dispersed hydrological units, 
* 	High technical investments, 
* 	Diverse farning systems, 
* 	Unique land uses, 
* 	Location specificity, 
• 	 Labor-intensive strategies, 

• 	Fewer environmental hazards, 
• Serious ecological problems,
 
- Sustainability,
 
• 	Equity, 
• 	Social problems, 
• Low political interest.
 
- Overall low productivity.
 

Conclusion 

The following conclusions should be borne in mind as 
Soil Management CRSP prepares its 1994-99Global Plan. 

Researchers need to establish soil quality stan

dards, paying special attention to: 

- Soil climate: moisture, temperature; 

• 	 Soil variability: nutrients, physical characteris

tics, erodibility; 
Soil degradation: reduced crop yields, loss of 

soil, accumulation of toxic elements. 

Soil resource inventories and systematic soil 

surveys need to be developed to help: 
•Make wise decisions for alternate land uses, 

* Establish a framework for resource 

conservation programs, 

Clarify the geographic organization of research,-
• Establish natural resource data aggregates, 

• Transfer technical know-how. 

International cooperation needs to be developed 

in: 
* 	Operating Geographical Information Systems, 

- Furthering the use of Global Positioning 
Systems and Digital Evaluation models, 
Developing robust simulation models and 
expert systems, 
Training technicians in database management 
and exchange. 

In addition, benchmark experiments need to 

and monitor the sustainability of selected 
land-use systems in some well-defined agroclimates. 
And finally, increased support should be given to soil 

and water management research that has a 

sustainability perspective. 
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Soil Management and Environmental 
Relationships: Central and Eastern Europe' 
Summary of presentation by Dr. Gyorgy Vorallyay 
Director ofRISSAC 
Budapest. Hungary 

Agricultural Development in Central and 
Eastern Europe 
Before World War fI, small-scale farming was the 
dominant mode of production in Central and Eastern 

Europe. Typical farm sizes ranged from one to five 
hectares. Farmers used few inputs and produced low 

yields. No special attention was given to soil conser-
vation. 

From the end of the war until fairly recently, 
collectivization and large-scale fanning were the rule. 
Though more productive than small-scale farming, 
this system became over-centralized and inefficient. 
The current trend is toward privatization and market-
oriented production. Greater emphasis isbeing placed 
on environmental issues and long-range sustainability. 

In Central and Eastern Europe, a large percent-
age of the population continues to work in agricul-
ture. In Yugoslavia, for example, 23.6% of the 
population is so employed. In other nations the 
percentages are as follows: Poland, 22.2%; Romania, 
22.1%; Bulgaria, 13.2%; Hungary, 11.8% (Table 1). 

The Case of Hungary 
Hungary covers 35,902 square miles and has a 
population of about 10.6 million. About 50.6% of the 
land is arable, the remainder being divided as follows: 
17.8% forest, 13.3% grassland, 6.2% orchards and 
vineyards, 0.7% reeds and fishponds, and 1!.4% 

' Dr.Varallyay'scomments were accompaniedby a 

series ofoverheads.Whatfollows is a summary of 

those overheads andDr.Varallyay'spresentation. 

other uses. 
The cropping pattern, by percentage of arable 

land, is as follows: 30.4% wheat and rye, 24.2% 
maize, 8.4% sunflower, 5.5% barley, 2.2% 
sugarbeet, 0.9% potato, and 2.2% other vegetables. 
Private farms account for 12% of all agricultural 
holdings. State farms account for 26%, while coop
eratives account for 62%. 

Precipitation levels average 500-550 mm/yr, 
with evapotranspiration rates of 800-900 mm/yr. 
Rainfall exhibits avery high spatial and time vari
ability. Because 85-90% of the surface water flows 
into Hungary from other countries, both the quality 
and the quantity of this resource must be safe
guarded. And because of the increased demand for 
water resources from nonagricultural uses (industry, 
urban development, recreation, etc.), Hungary must 
increase its water-use efficiency. 

About 53% of the nation's total area suffers from 
soil fertility limitations. The principal limiting factors 
are as follows: extremely coarse texture, 8.0%; soil 
acidity, 12.1%; salinity/alkalinity, 8.1%; salinity/ 
alkalinity in the deeper layers, 2.6%; extremely heavy 
texture, 6.8%; peat formation (water logging) 1.7%; 
soil erosion, 11.9%; and shallow depth, 2.3%. 

Significant soil-degradation processes include the 
following: water and wind erosion, soil acidification, 
salinization/alkalinization, physical degradation 
(compaction, structure destruction, surface sealing), 
extreme moisture regimes, biological degradation and 
decreasing organic matter, unfavorable changes in the 

nutrient regime (leaching, biotic and abiotic immobi
lization), decrease of the buffering capacity (soil 
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pollution and toxicity). 
All actions to maintain and increase soil fertility 

are related to the regulation of the soil's substance 
regime; most are also related to soil moisture control. 

Future Tasks 
Throughout Eastern Europe, it is becoming important 
to introduce up-to-date soil conservation practices. 
The follov..ng issues are especially crucial: 

" The zriteria of sustainable agricultural develop-
ment and crop production have to be defined and 
quantified. 

* The necessary economical regulations have to be 

elaborated to ensure the fulfilment of these 

criteria, 

* The criteria and regulations (above) have to be 
formultedinanpropratonsegalo et. bThough not conducted on the basis of a cost
formulated in appropriate legal documents, 

* Efficient methods of sustainable crop production 
have to be elaborated, published, demonstrated, 
and adopted. This process will require appropri-
ate mechanisms for research, training and 
education, extension, and advisory services, 

The necessary mechanisms for continuous* 

control have to be established. 


New Opportunities 
The new trends in Eastern Europe provide greater 

opportunity for a rational and sustainable system of 

agricultural development. The most significant of 

these trends are as follows: 
Territorial coordination of agroecological* 
conditions and requirements of crops; 

" Homogenization of agricultural fields (reduction 

of size, differential agrotechnics, etc.);
 

*ltrcise crop production technologies, including
 
(a) adequate cropping patterns and crop rota
tions; (b)minimization of production wastes 
(maximum recycling); (c) improved water-use 
efficiency; (d) rational use of fertilizers; (e) and 
rational integrated pest management strategies. 

Future Trends in Land Use and 
Agricultural Production 
One of the most significant trends is a movement 
toward market-oriented production based on cost

benefit analyses. Crucial to success in the interna

tional market are issues of quality (e.g., beauty, taste, 

content, absence of pest residues and toxic elements). 

Energy efficiency is also an important consideration. 

benefit analysis, environmental protection is an 

imperative task. Three we irshops between U.S. and 
Eastern European nations have addressed this issue 
over the past few years. Erosion, integrated pest 
management, and groundwater pollution have all 
been addressed. 

Another important issue is ,te mixed ownership 

of farm units (state, cooperative, private) and a trend 

toward decreasing the size of unmanageably large 

farm units. Combined with a movement toward 

mixed production systems, such changes should help 

the farm system to be more flexible and adaptable. 

One area that will need to be rationalized con

cerns the use of fertilzers (Figure 1). In years past, 

the following polarization has developed. The better 

soils, occupied by the richest farms, had the highest 

rates of fertilization-despite the better nutrient 

Table I.Statistical data on the Importance of agriculture in the national economies of East

ern European countries. 

BG1 CS H PL RO YU 

%of population 
working inagriculture 13.2 10.0 11.8 22.2 22.I 23.6 

Agricultural land/lO0 inhabitants 69 44 61 50 66 60 

--- kg/ha ofagricultural land 

92 73Fertilizer consumption 121 230 211 174 

1Bulgaria, Czechoslovakia, Hungary, Poland, Romania, and Yugoslavia 
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Experiences and Challenges 

status of the soils and the reduced need for amend- soil structure deterioration (compaction, sealing,
 

ments. The result was a problem with excessive cracking),
 
fertilization and the attendant environmental side • Serious problems in fertilizer application,
 
effects. On the poorer soils, occupied by the poorest • Saturated home food market,
 
farmers, fertilization rates were very low-in spite of
 

. Limited export possibilities for agricultural
the greater need for amendments. To avoid low 

fertilizer efficiency, high losses, and environmental products, 

side effects, producers will need to tailor fertilization * Sharply increasing quality requirements, 

strategies to specific soil conditions. • Radical increases in the importance of efficiency 
(input rationalization/reduction), 

Problems in Agricultural Development a Increasing hazard of environmental side effects,
 

The large-is-better concept has produced unfavorable 0 Changes in the political situation,
 
changes in land-use and cropping strategies through

.out Eastern Europe. The most significant of these Inefficient water-use efficiency. 

The changing circumstances in Eastern Europe callproblems are as follows: 
for new approaches to these problems.

Limited flexibility of farm units, 

* Too large agricultural plots: heterogeneity, Recommendations 

Overconcentrated livestock production, 1. Soil Management CRSP activities should be 

• Overtillage from heavy machinery-resulting in expanded to include countries with moderate 

kg/ha
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Figure I. Fertilizer consumtion in Hungary 1950-1990. 
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climates, including the post-socialist countries of 
central and Eastern Europe. 

2. 	 The CRS. activities should be extended to 

countries having soil management/environmental 
impact problems-regardless of their level of 

development. 

3. 	Activities should be extended to the environmental 

aspects of soil management: 
as oSoil mdatonagroese. 

* 	Soil degradation processes,• 	Pollution/contamination of soil and water 


(including both surface and
 
resources 

subsurface waters).
 

* Resilience and sustainability of various 
ecosystems and land-management practices. 

* Prevention of unfavorable environmental side

effects. 

" Remediation (reclamation, ame'ioration, 
recultivation, improvement) of polluted/de
graded sites. 

For number three (above), priority should be given to 

the following scientific topics: 

* 	Sources (emission, immision) of pollutants have 

to be identified.
 

Transport, abiotic, and biotic transformation
* 
processes of pollutants have to be described and 

quantified. 

* 	The vulnerability of soils and various ecosys

tems has to be defined, characterized, and 
quantified. 

* The scientific knowledge and available data on 

the above-mentioned phenomena have to be 

organized into an integral GIS data base on 

global, regional, national, and local levels. 

These data bases have to be further developed* 
into computerized expert systems, which would 

then be available and applicable to clients 

(researchers, international and national research 

organizations, decision makers, extensionists, 
education professionals, etc.). 

• 	The changes in soil quality (productivity, 
buffering capacity, filter function, etc.) have to 

be registered by uniformly organized integrated 
monitoring systems. 

4. 	Researchers need to analyze, evaluate, and model 
soil processes for their efficient control, with 

particular attention to the prevention of environ

mental deteriorations and unfavorable side

effects. 
5. Researchers need to develop exact criteria for so'l 

quality, various soil functions (media for biomass 

production, buffer media, filter function), and soil 
resilience. Researchers must also be able to assess 

the environmental impacts of various land-use/
soil-management activities. 
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Soil Resources and Challenges of Global
 
Agricultural and Environmental Concerns
 
Dr. Hari Eswaran 
National Leader, World SoilResources 
Soil Conservation Senice 

About a month ago, three of us were in India foc a 
training course on "Soil Taxonomy and Sustainable 
Land Management." We had to leave in a hurry due 
to religious upheavals. In fact, if we look around 
ourselves, we find that there are few places in the 
developing parts of the world where peace and 
tranquility prevail and where the average person can 
go to bed in the evening without worrying about how 
he or she will feed the amily tomorrow. I have been 
in this business of international technical assistance 
for more than two decades, and I can say that our 
impact has been minimal. We use brave words and 
fancy language in our reports and analysis, but when 

it comes to implementation, many projects are 
designed for institutional or personal glorification. 
The primary objective of helping people in develop
ing countries to enhance their production or improve 
their quality of life is frequently forgotten in the maze 
of administrative and bureaucratic obstacles we, the 
front-line people, are confronted with. Mr. Chairman, 
we need change. We need to rededicate ourselves to 
the noble objectives toward which we have committed 
our lives. 

Mr. Chairman, when we were in India, the 
Minister of Agriculture of Kerala gave us a publica-
tion called, AgriculturalDevelopment Policy. He 
was very proud to point out that Kerala is the first 
state to develop an agricultural strategy. The report 
commences with an analysis of the basic issues and 
problems of Kerala agriculture; 15 issues are listed. I 
will quote the first two: 

1. 	 Failuretoformulate a policy andstrategyfor 
Keralaagricultureand to design anddevelop 
appropriatetechnology and infrastructureto 
meet the specialrequirementsofsmallfarmers. 

2. 	 Absence ofscientific and systematicfarming 
systems consistentwith land capabilityand 
ecologicalsustainability. 

I believe that these problems sound familiar to 

most of you and that they could serve as the objec
tives of this CRSP. These problems are repeated in 
practically every developing country of the world and 
can be summarized as follows: 

• 	We need to know our resources. 
• 	We need to manage them well. 

ene a iatsepolicie asraee 
ensure sustainable use of the resource base. 
Mr. Chairman, earlier I sounded frustrated. I still 

am, but I believe that events in the last five years 
have created the necessary political awareness and 
support for our work in developing sustainable 
systems. The two driving forces in global concerns 
are sustainable agriculture and global climate change, 
and both are major propellants of research and 
development-due to the political awareness and 
support they have received. No other efforts in recent 
history have received the kinds or magnitude of 
support from the global community. This is the silver 
lining on our cloud of uncertainty. 

The concept of sustainable agriculture becomes 
pertinent and takes on a new dimensioi when viewed 
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in the context of limits to resource availability and 

use. If such limits do not exist or ate perceived not to 

exist, exploitation with disregard to consequences is 

the result---as has happened in the past. Sustaznability 
hinges on the premise that arable agricultural land is 

Perhaps for the firsttime in the 

history ofmankind,there will be 
insufficientland for agricultural 

expansion. 

finite. It also assumes that much of the land that is 
suitable for agriculture is already in use except for 
land in a few African and South American countries. 
Of the 13.4 billion hectares of ice-free land on the 
world's surface, only about 25% is potentially arable. 
Of this 'zntially arable land, about 40% is suitable 
for productive agriculture. The remaining land, 
largely in the inter-tropical regions, requires high 
inputs and good management for sustained productivity. 

The emerging crises are primarily related to a 

growing population competing for the limited land 

resource. Perhaps for the first time in the history of 

mankind, there will be insufficient land for agricul-

tural expansion. For the first time, mankind is faced 

with the challenge of not only increasing productivity 

but also preserving the resource base to achieve inter-

generational equity. 

The Issues 
The Food and Agricultaie Organization (FAO) has 
reported that, in the tropics, cultivated land per 
person fell from 0.28 hectares in 1971 to 0.22 
hectares in 1986. This is evidence of the great 
pressure on available land. In Southeast Asia and the 
Near East, the amount of land cultivated is already 
close to the amount of potential land suited for 
cultivation. With geometric increases in population,availability of land r'or agricalture becomes a critical 

availabisseintland. a e oes atheieof t 

resource issue in most of these countries. 


The major issues toward which we can directly 

or indirectly provide assistance awe as follows: 


* Limits of landresources.Many countries have 
r "ched or will be reaching the limits of their 

amble land miource base by the end of this 

century. Increased food and fiber production must 

result from increased productivity of land rather 
than increased land for production. 

Ruralpoverty and unequalequity distribution. 
Continued migration from rural to urban areas
 

results partly from inadequate opportunities and
 

poor support of agro-based industries in rural
areas. 

Degradationofrarableland. Degradation and, in 

some instances, ubanization of arable land 

reduces land available for agriculture at accelerat
ing rates. This increases the use of marginal lands 
and fragile ecosystems, which are more difficult 
to maintain under sustainable production. 
Weak institutionalframework in NARS. Them is 
a continuing lack of infrastructure and suitably 
qualified personnel in developing countries to 
coordinate and conduct research, thereby reducing 

the ability of National Agricultural Research
 
Systems (NARS) to address problems and
 
Sesn toS a ddess
 
respond to changing needs. 

Researchemphasis on pastconcerns ratherthan 

future problems. With the increasing pressure on 

land there is a need for a greater emphasis on 

resource-focused--as opposed to commodity
focused-research, and the need to provide an
 

ecosystem emphasis in agronomic research and
 

transfer. Additionally, a holistic, systems ap

proach to agronomic research is required to
 
address globally relevant problems through
 

regional agro-ecological networks.
 

Globalclimate change.Future uncertainties 
about anticipated climate change-specifically as 
these changes affect sustainability of produc
tion-risks associated to production, and the 
impact of climate change on the quality of the 
resource base, must be adequately presented if 
they are to influence decisions arnd actions. 

*Policy options for decision makers. Because 
are insufficient policies based on meaningful 

research results, the role of scientists has clearly 
diminished. In addition, there is frequently little 
effort by responsible and knowledgeable scientists 

to link national policies to global environmental 
concerns, which are crucial to sustainable land 

management. 
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In many countries, misuse of land has or is 
resulting in stressed lands that are degraded and 

whose production potential is considerably reduced 

Stressed ecosystems are those that are degraded or 
have reached a stage of degradation at which they 
cannot support their original biotic communities or 
cannot support agriculture in the absence of relatively 
high inputs. The stresses may be biotic and specifi-

cally anthropically induced, or abiotic. 

For agricultural purposes, some ecosystems are 
naturally stressed. In the context of sustainable 

agriculture and technology to mitigate the effects of 

anticipated global climate change, there is an urgen1t 

ne.ed to better understand such ecosvrtems, develop 

methods to assess and monitor rtiem, and evaluate 
n 

subject must be addressed in a inula-disciplinary 

manner and must involve environmentalists, ecolo-

gists, agriculturists, soil scientists, and others. 

technological options for their aanagement. The 

Challenges and Opportunities 
1. 	 Identifying and monitoring parameters (including 

indicators) that control the enhancement of land-

resource quality, and quantification of their 

impact in different agroenvinments. 

2. 	 Development of nethodologies to evaluate the 
resilience of stressed ecosystems and implementa-
tion of preventive measures to retard degnadation. 

3. 	 Identification of prime lands and application of 
modem technology to enhance and sustain their 

production and ensure their preservation for such 
uses. 

4. 	Development of a conceptual, integrated frame
work for sustainable land management and its 

validation for different land-use scenarios. 

5. 	 Development and utilization of systems-bzsed 
analysis and strategy tools for assessing the 
impact of agricultural practices on the land 

resource and for developing environmentally 
sound land-use options. 

6. 	 Development of methods and approaches to 

evaluate the impact of land-use changes on global 

climate and the converse, which is the impact of 

global climate change on soil resources. 

7. 	 New approaches to soil resource inventory and 

monitoring, utilizing recent computer technology, 

to make farm-level resource information readily 
available to clients, particularly in developing 
countries. 

8. 	 Translating soil resource information and soil 
research findings into implementable policy
 
options.
 

Mr. Chairman, these are what the Soil Manage

ment Support Services (SMSS) sees as our chal

lenfes. These are what we have been working 
towards and what we will continue to work towards if 

given the opportunity and facilities. 

Mr. Chair aan, as the century draws to a close, 

we can help catalyze the new global environmental 

paradigm. Feeding and clothing an expanding popula

tion and striving for zero-degree degradation of land 

resources is still the most viable and exciting option 

for the 21st century. The knowledge and experence 

we have accumulated over the last two decades are 

extremely relevant to the changing conditions of our 

world; but they will be insignificant if we fail to 

satisfy the critical needs of our governments and the 

people they represent. We can draw on the strength of 

our ancestors, revisit our capabilities as profession

als, implement the call of our new President for 

change, and basically see beyond the obvious. 
Let our vision be "Productive nations in harmony 

with a quality environment." 
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The Soil Management CRSP Global Plan:
 

Perspectives from Resource Economics
 
Dr. John C Day
 
Program Coordinator
 
Tchnology for Soil Moisture Management
 

The purpose of this workshop is to collectivelyAbstract: "nenew Soil Management CRSP Global 
specify the dimensions and content of a collaborativePla. must include an appropriate social science 

research agenda. Issues pertaining to the design of research support program addressing these con

such a program are identified. Many of these issues straints. Workshop presentations and discussions are 

must also be addressed as other components of the to provide the grist for internal review and analysis of 

CRSP program are put together. The point is empha- issues leading to a formal CRSP Global Plan for the 

sized that true integration across disciplines requires future. 
In choosing the CRSP social science, researchrecognition that decisions made in one program area 

will affect what is done in another. The need to agenda a number of issues arise, the resolution of 

articulate a central theme oriented around people and which determine the scope of the program and the 

peopleproblems leading to strategic research focused 	 design of specific project activities. An issue also is 
the need for some cenral theme, or a strategicon resolution of those problems is mentioned. The 
research framework, to guide the program/projectquestion of how to overlay such common themes 


across our list of five program thrusts, three program design process.
 
areas, and ten subprograms is raised.
 

Research Planning Considerations 

Introduction 	 Research Areas 
Our primary objective in the context of agricultural 	 The social science research agenda could include
 

development is sustainable increases in food supplies, work in the following five areas:
 

income, and standards of living on the part of rural • farm production and farm management analyses,
 

inhabitants. Included in the desiderata is equitable * marketing studies,
 
distribution of the benefits of increased productivity * institutional analyses,
 
across gender, class and ethnic groups, age, social * distributional impact assessments,
 
groups, regions, and time. * policy implications.
 

From the point of view of the Soil Management 
CRSP, we see improved use and management of soil, In the farmproductionandmanagement area the 

water, and land resources as fundamental compo- general focus would be on the economics of soil and 

nents of sustainable agricultural systems. We look to water technologies, and land management strategies. 

research to eliminate or narrow information saps, The scale of analysis could be individual crop 
production activities, or the whole fanning system.and/or under-utization of information, which serve 
Concepts and methodologies could be extended toas basic constraints to adoption and diffusion of 

improved resource management strategies. landscapes, watersheds, and regions. Indigenous 
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knowledge about natural esources and farming 
practices is extremely important in this research ara. 

Marketingstudies would deal with the factors 

that influence agricultural input and outpu. prices, 

Key research issues for the CSRP are the price 

effects of output enhancing resource management 
technologies and strategies. 

Work on institutionswould address 
such questionsas the role ofcredit, 

land tenure, and localrules, 
regulations,and customs in resource 

use and technologytransfer. 

Work on institutionswould address such ques-
tions as the role of credit, land tenure, and local rules, 

regulations, and customs in resource use and technol-
ogy transfer. 

CRSP research in the realm of distribution 
would include,evaluation of gender, class, and ethnic 

differences as they affe'ft soil and water conservation 

practices. It would also include the potential impacts 

of technological change across those same population 

parameters, as well as broader impacts across fa. 

families, regions and the nation. 
Policy studies w,,ould seek to shed light on the 

way in which public policies create incentives or 

disincentives for technology tansfer. An aspect of 

work here would be to identify policy measures to 

encourage diffusion of improved soil/water manage-

ment practices. 
Farm production, or farm management, studies 

are particularly impotant for the CRSP in that 
economic analyses of farm production and resource 
conservation practices are usually carried out using 
this analytical framework. The farm production area 

provides the opportunity for direct iiput from 

scientists in the physical and b.e!ogical areas who 

must produce the production functions and the soil-

loss and environmental degradation damage functions 

that are needed. The value of iihis type of information 

for economic analysis cannot be overemphasized. 

Without response data, accurate economic feasibility 

studies and social impact appraisals of resource 
management options are not possible. 

These areas cover most of the basic social 

science questions pertaining to the development and 

transfer of soil tLchnologies and related land and 

water resource management strategies. 
Obviously, the problem CRSP planners face is, 

Which of these areasnced to be addressed,andwith 

what level of effort? 

Research-ProgramDesign Issues 

Some of the issues associated with putting together a 

socioeconomic research component in the CRSP 

program involve making certain choices with respect 
to what the various activities might try to accomplish 
and how the work is to be organized and carried out. 

Principal issues of this sort are as shown in Table 1. 

These issues are also relevant considerations for 

all other components of the CRSP programn as well. 
Decisions made in one area may well have significant 

Table I. Program Design Issues 

Choice of 	 Possible Choices 

Audience 	 Farm, watershed, village,
 
regional/natio.al planners,
 
donor agencies,
o ri 

Problem 	 Low income, food security,
 
protection of entidements,
 
asset preservation.
 

Methodologies 	 Farm surveys, informal interviews, 
formal modeling, crop budgets, 
farming systems analyses, 
descriptive appraisals. 

Perspective 	 Ex anti, ex post, ex interim
 
feasibility studies,
 
impact analysis. 

Participation 	 Target audience, others,
 
participation paradigm:
 

• contractual 
• consultative 
•collaborative 
•collegial 

Collaboration Other disciplines or specialties. 
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Preparing the Research and Development Agenda
 

implications for what is done, and how, in another 
area of work. Therefore, how do we bring everything 
into sync? 

If oil scientists focus on watershed-level soil 
erosion and land use, economists should too, but 
what happens to work in the policy area? 

In other words, one of the problems with "inte
gration" is that it tends to force the social science 
component to try to cover the whole range of research 
areas because they are all important in developing 
"transfer-sensitive" technologies. 

But how do we do that with limited budgets? Will 
we not need some basis for comparing projects across 
disciplines to determine which constraints will be 
addressed at what level of effort? Is there not a need 
to articulate a central theme, or strategicresearch 
framework, that drives the program-design process? 

If so, should not such a theme focus on people, 
their problems, and the need to match technologies to 
the social setting as well as to the agroecological 
setting? 

And finally, how do we raise and resolve the 
issue of central themes across our list of five program 
thrusts, three program areas, and ten subprograms? 
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Environmental Protection
 
Dr. Ray Meyer 
Proect Officer 
USAID 

The title of this workshop, Soils andSociety: 
ResponsibleManagement,reflects that historically 
the rise and fall of societies have been intimately 
linked to the management of the soil resources upon 
which they depend. That environmental protection is 
a component for consideration at this workshop 
further indicates a realization that soil resources have 
functions other than as a nutrient and water medium 
for biomass production (food, fiber, fodder, renew-
able energy) or engineering purposes (infrastructure 
of roads or building material). Soil resources also are

for protecting the environment-filtering
runwte ean; buffleringipont fring 

transforming adverse compounds; immobilizing 
erassemintia ers toipre los; in gcompounds
essential ormpounds to prevent loss in water move-
ment or volatilization; synthesizing nitrogen; provid-

ing a source for genes, for medicinal drugs, for pest 
management; providing bioremediation, waste 
disposal; and keeping the food chain free from 
contaminants.That we have not been successful in fully realiz-

ing the potential of soil resources to contribute to 
societal development is indicated by a few statistics. 
1. 	Food staple self-sufficiency has declined between 

198s--takes 
99-94% inAsia (excluding China and India), 

theandlatate 960 

*98-94% in sia ng Chria, andIthe 
*98-93% in subSaharan Africa, 

ca*92-76% in Middle East & N Afri 
•112-93% in Latin America and Caribbean. 

2. 	 Environmental resources are, and continue to be, 
degraded, 

*AbLt half the surface-irrigated land of India 
is degraded by salinity and waterlogging. 

*40% of Guatemala's land has been lost to 
erosion. 

Previ'ous Pacre .lin
 

* 	1.3 million hectares of closed broadleafed 
forest have been cleared annually in Africa. 

* 	Agriculture is the greatest nonpoint source 
of pollution in the U.S. 

* 	Over 45% of the rural wells tested in Iowa 
were dangerously contaminated with coliform 
bacteria (75% of the rural wells in one part of 
the state). It is difficult to feel that an agricul
tural system is sustainable if the farmer has to 
purchase bottled water for household use. 

3. Economic losses are hidden: nitrogen and phos
phorus losses from the arable land were about 

three times the level of total fertilizer applied in 
Zimbabwe in the 1984-85 season. If fertilizersw r p l e oc m e st o h s o s s hwere applied to compensate for these losses, the 
cost would have been $1500 million in 1985. The 
implications are that erosion is a nassive hidden 
c 

cost on the economy of Zimbabwe. 
Economic Growth and Resource 

Conservation 
How do we make sure that our assistance to other 
countries does not result in a repetition of our mistksbtisedipoe ieiodGvrmnabut instead improves livelihoods? Governmental 
policy is the process of societal change and requires 

expenditure of social and political capital. 
Development of agricultural systems is by legislation 
and resulting policy. Research agendas are also 
affected, often indirectly, as occurred in the U.S. with 

a production-oriented focus and an overemphasis on 
maximizing yields without sufficient cognizance of 
environmental effects. One analysis would indicate 
that only 5% of natural-resources research in agricul
ture is focused directly on obtaining sustainable 
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agricultural systems. For example, the system 
developed and directed by research has substituted 
capital in the form of applied inputs for land and 
people in farming, without sufficient consideration of 
a greater risk for water quality. 

The tension between economic growth and 
resource conservation; the immediate economic, 
social, and political pressures; and the lack of solid 

information and/or ability to manage the necessary 
information to help make difficult decisions--these 
problems are always present, but they are. particu-
larly acute in developing countries. 

The increased visibility and importance given to 

environment is the result of social and political 
capital being invested by various advocate and lobby 
groups. Public perception drives policy and may be 

the result of actual, projected, or perceived risk/ 
benefit indications. Involuntary risks are treated 
differently than self-imposed risks. Public opinion 
trend information indicates that public support for 
environmental protection not only remains strong, but 

has continued to increase. Public perception of the 
1990s reflects concern about environmental protec-
tion and wise management of the entire ecosystem. 
Agriculture is just one part of that ecosystem. 

Public Concern & Environmental Policies 

In the future, consideration of public concerns and 

environmental policies will be crucial. Institutions 
and budgets concerned with agricultural development 
are changing. The World Bank has recently placed 
their agriculture and environment departments under 
a new vice-presidency for "Environmentally Sustain-
able Development." In AID budgets for agriculture 
have been decreasing while those for environment 
have been increasing--there is a $460 million 

earmark for environment. Domestically the budget 

increase for EPA has been greater than for USDA. 

Budget increases of SCS have been due primarily to 

environmental concerns. At least part of this shift in 

budgets to EPA is due to USDA making a major 

error 20 years ago in evaluating public concern about 
environmental issues and losing much of the environ-

mental initiative. 
There is now a greater incentive and societal 

demand to integrate agricultural and environmental 
policy with more appropriate emphasis on both 

production and environmental protection. The 

process of policy development is centrally concerned 
with defining incentives and/or rules that will change 
how people act. Economic analysis, particularly the 
effect of financial incentives or disincentives, contin
ues to be a vital part of considerations of risks and 
benefits. Issues of who pays and who benefits may 
be greatly influenced by institutional policies and 
practices established many years ago. Determinations 
of economic efficiency, the balancing of costs and 
benefits, including social and environmental costs, 
are complicated by existing laws, court interpreta
tions, and governmentalAnstitutional responsibility. 
Changes in the rights and obligations of users, or in 
the economic and social cost of resource-use options 

may be needed to increase environmental protection. 
Examples of successful environmental policy 

reform include the elimination of pesticide subsidies 
in Indonesia, land titling in Thailand, water pricing in 

China, communal resource management in Papua 
New Guinea, urban congestion fees in Singapore, and 

the elimination of ranching subsidies in Brazil. 
Examples of market failures include the following: 

0 	 Unmarketed, unpriced, or undervalued resources, 
including both products (e.g., nonwood products 
of forests) and services (water, C-sinks); 

* 	 Pervasive externalities, such as the inability to 

assess costs imposed on society (e.g., pollutants); 

* 	 Inapplicability of public goods to private sector 
(e.g., inability to exclude free-riders or to do so at 
a reasonable social cost); 

* 	 Risks which affect individuals more than society, 
risks which can cause irreversible losses before a 
value is set or understood (e.g., extinction of 
s 

There should be little question of the need to 

work toward a new agricultural ethic that will 

achieve both agricultural- and environmental-quality 
goals of a safe and affordable food supply, a prosper

ous farm sector, and a stable, productive ecosystem. 

Incorporating Environmental Issues 

How are environmental issues effectively incorpo
rated and integrated into agricultural programs and 

into the policy-development process? Serageldin 
indicates the difficulty for neoclassical economic 
analysis to address sustainability. The "blackboxes" 
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of externalities and exogenous variables must be 
opened. He suggests the concept of capital, and that 
the need to sustain the capital base of humanity must 
be broadened and emphasized. The concept must not 
only include man-made capital, both physical and 
nonmaterial (such as information), but also natural 
capital, with proper valuation of the environmental 
services that natural resources provide (not just as 
inputs into productive processes); and it also includes 
social capital, not only in tl; conventional terms of 
investing in people, but also in terms of the institu-
tional and cultural framework that makes civilized 

ansactioms possible (links with concerns of poverty 
reduction and equity). Conventional economic 
analysis has always maintained the distinction 
between capital and income. Capital was to be kept at 
a level to produce income in the next reporting 
period. We must extend this consideration, of being 
able to produce in the next period, to natural and 
social capital. Economic accounting must adequately 
reflect environmental and social concerns if policies 
and investments are to effectively promote sustain-
able development. 

Agriculture embodies the idea of interactions 
among people, land, water, and air (climate). Envi-
ronmentalism is concerned with guaranteeing people 
the right to pure water, to clean air, and to productive 
soil. We must search for oppotunities for better 
coordination of strategies for agricultural production, 
for conservation and development of soil and water 
resources available to support rural livelihoods, and 
for improved access of the rural poor to clean water, 
roads and other infrastructure necessary for a pro-

ductive and healthy life. We must improve the 

productivity of all kinds of "capital" to provide 
incomes and services for future populations. 

The concept of technology should differentiate
between two types of technologies:
eTen totype techlis: chasteconomic, 

* 	 The mostly material inputs such as those of the 

green revolution-chemicals, machinery, im

ported energy, other purchased inputs; and 

" 	 Information-intensive, nonmaterial inputs that 
have significant potential to enhance productivity 
and reduce the intensity of use of other factors
1PM, crop rotation and diversity, complex farm-
ing systems (grain, legume, fodder, livestock), 
reuse of organic materials. Many of these are not 

Experiences and Challenges 

likely to be promoted by the private sector alone 
since they cannot be appropriated and marketed. 

Future challenges 
• 	 How can we best integrate the concerns of 

agriculture and environmentally sustainable 
development into policy? 

How can we develop responsible approaches to 
soil and water resources management that will 
improve agricultural production and environmen
tal protection? 

• 	 How can we improve economic measurement and 
analysis to take into account ecological and social 
concerns? 

* 	 How can we ensure that what is already known in 
terms of technology is effectively disseminated 
and used among the poor farmers of the world? 

.	 Do we have the right skills and knowledge and 
experience within the CRSP? Where is soil 
science as an environmental science? How many 
CRSP participants publish in the Journalof 
Cnvr tan ulisi the ono 
Envrnal Q 

Increasing Environmental Knowledge 
More knowledge is necessay when considering 
environmental factors in agriculture rather than just 
commodities. We must improve scientific understand
iofnomena isus improve dtanh 
ng of environmental issues and improve data on the 
ntal rob e affctn the oture o w

ever, this question then still remains: how do we 
manage this increase in information for economic 
decision making?

Do we (can we? should we?) determine global
social, and natural capital stock losses and 

recurring costs of the fo1l.owing: 

0 	 Soil degradation and desertification, 
* 	 Soil erosion and declining fertility, 
• 	 Loss of vegetative cover, 
* 	 Loss of water resource in runoff, 

Los of wate qualy, 
• 	 Loss of irrigated soil resource productivity, 
• 	 Lack of intensification on better soil resources 

without environmental debits, 
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* 	 Lack of use-efficiency and losses in inputs in 

intensive systems, 

* 	Loss of soil biodiversity,
SLoss ofvalubleoditritil pthe

* 	 Loss of valuable nontraditional products or 

services (tourism, recreation, ecosystem services), 

* 	 Not understanding the value of diverse systems 

such as risk-management rotations, trees, alley-
fanning, noncommercial products. 

Making Knowledge Useful 
Knowledge, along with the science behind it, is 
important primarily for its impact on how people use 
resources. It is useful only if it is sufficiently under-
stood and used by people-business and household 
owners, community leaders, and government bureau-
crats. Do we understand how to obtain the participa-
tory input of rural people and their leaders to make 
the substantial impact required to reverse the decline 
and realize the full potential of the natural resource 
base with respect to the following questions: 

What is an adequate economic return to farmers?" 

What is the importance of maintaining the soil 
and water resources base and productivity 
indefinitely? 

" 	What can be done to minimize adverse environ-
mental impacts? 

How can we optimize production with minimal* 

external inputs? 


* 	 What is important for the social needs of farm 
families? 

New ways of thinking and new policies and 
practices are necessary to achieve the extraordinarily 
rich potential for new technologies to resolve environ-
mental and economic problems in agricultural 
systems. How do we make decisions on selecting 
research problems? Do we consider the potential 
number of graduate students (foreign, domestic), 
postdcctorals, research publications? Do we--can 
we--research high-risk but potentially high-payoff/ 
impact problems? 

The World Bank has a long effort in the use of 
Vetiver grass as vegetative barriers to improve water 
management, decrease erosion and land degradation, 
and increase production. The new BOSTID/NRC 
book on Vetiver indicates that in spite of the informa-

tion and case studies available, conventional and 

comprehensive research i- lacking. Why? 

Work is being conducted that would indicate that 
earth's magnetic field and the auroral electrojet 

It is difficultto feel that an 
agriculturalsystem is sustainable if 
the farmer has to purchase bottled 

water for household use. 
waterforhouseholduse. 

affect cyclic fluctuations in the biosphere and may 
affect soil and surface-water acidity, availability of 
soil minerals for plant uptake, herbivore health and 
productivity (summer slump). Understanding these 
fluctuations in natural electromagnetic phenomena 
could provide better strategic timing, placement and 
method of fertilizer application, and with cover crops, 
such an understanding could reduce environmental 
contamination. These fluctuations also correlate with 
the cyclic release from soils of oxides of N and 
sulfur, and of methane and ethylene release, which 
coincides with the maximum annual atmospheric 
concentration of ozone-depleting gases. Why isthis 
potentially important work not receiving greater 
attention? 

Certain volatile organic compounds produced by 

vegetation and soil organic material provide 

nucleation at higher temperatures i,the atmosphere. 
Lack of these compounds caused by vegetation and 
soil organic-matter loss is postulated to be the cause 
of a change in rainfall patterns and intensity in Africa 
and to be a causative factor in the current droughts 
and desertification of Africa. Why is this hypothesis 
not being more fully explored? 

Global Climate Change 
Cropland emits more C than it absorbs. Changed but 
still economical husbandry could cause a net absorp
tion of C equal to one-third of all emissions from 
farming. More efficient fertilizer use could cut 
emission of nitrous c-ide, and the return of manure 
and wastes and improved fertility could cut C 
emission. The greatest need is for research capacity 
to provide the knowledge and technology for adapting 
to climate change and to manage uncertainty and 
unpredictability. We also need information systems to 
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monitor change and adaptation. A better understand-
ing of the biological processes in soils wider different 
systems could help modify/manage the agricultural 
contribution of greenhouse gases. 

Conclusions 
We must maintain and increase the potential of the 
soil resource for food, fiber, and wood production; 
for ecosystem services of clean air, clean water, and 
biological diversity; for environmental cleansing of 
waste products; for aesthetic and recreational uses of 
nature; and for ,iitigation of global climate change. If 
we are unable to do so, reasonable quality livelihoods 
for an increasing global population will be impos-
sible. Economic and social costs of delaying the 
necessary research and development to adequately 
address the problem of declining soil resource 
productivity will increase. 

Interdisciplinary research can, when coupled with 
the appropriate policy and institutional ernvironment, 
contribute to the design and development of manage-
ment systems resulting in more environmentally 
sustainable and productive utilization of the soil 
resource. An integrated and whole-system approach 
tc analysis, planning, and implementation is essential. 
Participatory approaches are essential for implement
ing the capability to address the multiple dimensions 
of environmental sustainability. 

The knowledge base necessary for decision 
makers, planning agencies (rural, urban, and re-
gional), transfer agents, farmers, and ranchers to 
develop and implement policies and strategies for 
improved consideration of environmental factors 
must be available in various formats for the end-user. 
Social, economic, and political criteria for competi-
tive uses for soil resources, whether for production, 

environmental aspects, or intangibles must be estab-
lished. Formal and informal expert systems must be 
coupled to indigenous knowledge, existing research 

knowledge off-site, and research knowledge on-site. 
There is a tremendous amount of information 

available; but it must be organized, synthesized, and 
communicated. Collaboration and cooperation ar 
essential as organizations, governmental institutions, 
and governments move toward strategies and policies 
for the future. In the end, environmentally sustainable 
management of soil resources may be more a guiding 
philosophy and perception for the way we do busi-

Experiences and Challenges 

ness than specific prescriptions which have universal 
application. Implementation will vary with changing 
ecological, socioeconomic, and sociopolitical condi
tions. It is essential that the scientific bases for 
alternatives be explicit, well-defined, and communi
cated in the appropriate formal 

I close with a quote from the OurCommen 
Future,published in 1987 by the World Commission 
on Environment and Development: "To achieve 
global food security, the resource base for food 
production must be sustained, enhanced, and-where 
it has been diminished or destroyed-restored." 
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Information Technology
 
Dr. Goro Uehara 
Soil Management CRSP Program Coordinator 
University ofHawaii 

This is a concept paper designed to formul:te ques-
tions about the role of information technology in 

TropSoils' future programs. The questions which 
emerge should serve to facilitate discussion on this 
topic later this week. 

This concept paper is premised on the assump-
tion that TropSoils' existence depends on itv ability 
to make a difference in the intelligent man gement of 

land resources. It also assumes that to make a 
difference, TropSoils must produce results that can 

be applied by land-use practitioners and policy 
makers to extract higher performance from our 
natural resource base, and to do so on a sustainable 
basis. To improve land performance, two types of 

information are required by decision makers: 

1. 	Site-specific data on the characteristics of land 
where a particular practice or policy is to be 

evaluated or implemented. 

2. 	 Global knowledge about biophysical processes 
which our clients can use anywhere in the world 
to diagnose problems and prescribe solutions for 

them. 

The information needs of our client, therefore, consist 
of (1)site-specific data and (2) global knowledge of 
processes. 

Site-specific Data 
How much information does one need to assess 
problems and conditions about a parcel of land? If 
this question were asked of a group of scientists, it is 
likely that each would offer a list of parameters from 
her/his discipline. The climatologist, for example, 
would list rainfall, maximum and minimum air 
temperature, solar radiation, relative humidity, and 
wind speed and direction. The soil and crop scientist 

would similarly produce lists of soil and plant 
parameters, and scientists frm the social sciences 
would list demographic, economic, political and 
infrastructure data. 

Everyone agrees that problems cannot be diag

nosed and corrected unless site-specific information 
is available. Three questions can be raised about the 
specification, collection, anl storage of: t --pecific 

information needed by decision makers to improve 
land-use practices and policies: 

* 	 What is the minimum data set needed to improve 
practices, policies and performance? 

0 	 Who should be respo.izsible for specifying the
 
miimmn data set?
 

* 	 Who should be responsible for collecting and 
storing the miri,hium environmental data set for 

easy retrieval by clients? 

Global Knowledge of Processes 
While it is obvious to most that two adjacent parcels 

of land can differ greatly in characteristics, it may not 

be so obvious that their behavior and peformance 
are governed by similar processes. Thus to predict 
land behavior and performance, we need to know 
processes that govern them and the site characteris

tics that drive processes and determine outcemes. 
A great deal of TropSoils' past effort has goe 

into understanding processes. But the amount of 
knowledge which a group such as TropSoils can 
produce is minuscule compared to the quantity 
already preserved in libraries, personal files and 
people's minds. One of the great tragedies of modem 
science is that this huge store of knowledge is inac
cessible to people who need it most. 
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The key question related to global knowledge is 

this: should TropSoils concentrate its efforts on 
generating new knowledge or on learning to make 
existing knowledge accessible and useful to clients? 

Human Experts Versus Machines 
The quality of a human expert's assessment of a 

problem is only as good as the qualiy of site data and 

knowledge available to the expert. The most compe-

tent and knowledgeable expert can reach outrageous 

conclusions if supplied with incorrect site informa
tion. Garbage-in, garbage-out applies as much to 

humans as to machines. 
The problem with human experts is that there are 

so few of them. They are also (..,pensive so that only 

the rich can afford their services. But in an interde-

pendent world, everyone must have equal access to 

knowledge or else the have-nots will impoverish the 

earth and render it uninhabitable for all. Equal access 

to knowledge is therefore not a humanitarian goal, 

but a utilitarian and pragmatic one. 
The key questions for this section are these: 

If human experts are rare and expensive, what 

alternatives do we have to meet the information 

needs of the future?
Cneds ofhes dre oleaves 
Can machines do some of the critical tasks human 
experts now perform? 

The hope of the information age was that it 

would foster democracy by empowering people 
through knowledge. Knowledge, it was believed, 
would empower people by enabling them to make 
better decisions for themselves and society. Proper 
management of the natural resource base requires 
knowledge--knowledge possessed not by a few, but 

by virtually every individual who works the land. 

Now we are told that in 40 years the world will 

have to produce twice as much food on less land than 

is now cultivated. Not only are we required to double 

food production, we must also do so without compro

mising the productivity and sustainability of our 

natural resource base. To make matters even more 

difficult, the future is now blurred by the uncertainty 

of climate change. TropSoils must help prepare the 

world to deal with changes that appear suddenly and 

take unexpected directions. 

The key questions for TropSoils are these: 

* 	 How can TropSoils produce results that allow 
farmers and government officials to choose better 
practices and _policies? 

• How can TropSoils' research help societies 

prepare and plan for a future filled with risks and 

uncertantes? 

How can TropSoils' performance in meeting. 
clien needs be measured? 

Setting Priorities 
Setting priorities is not easy. Part of the difficulty 

stems from the infinite nature of the problem domain 

of agriculture. 
Just to illustrate the magnitude of the problem 

domain, let me name a few examples. There are, for 

example, 17 essential plant nutrients, any one of 

which can constrain productivity or sustainability. 

There are drought stresses, heat and cold stresses, 

oxygen stresses, and stresses imposed by countless 

insects, diseases, and other pests. Irrigation to reduce 

drought stress often results in salinization and 

waterlogging. Machinery causes soil compaction, 

fertilization causes soil acidification, and pest control 
toxic residue. Erosion, desertification, and soil 

impoverishment are all part of the problem domain. 
But what makes the problem domain infinite is the 

incalculable number ofhigher order problems that
 

emerge from interactions among basic problems.
 
The final question then is this:
 

How does TropSoils set prioritiesin theface of an 
infiniteproblem domain? 
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Sustainable Ecosystem Management 
Summary ofslide presentation by Dr. TonyJuo 
Soil Management CRSP Program Coordinator 
Texas A&M University 

Soils play a vital role in sustaining the productivity Natural and Agricultural Ecosystems 

and stability of natural and agricultural ecosystems. Understanding energy and material flow is essential 

It is no coincidence that productive and durable farm to the establishment of sustainable systems. In 

systems are often located on productive and durable natural ecosystems, this flow is cyclic and sustain

soils. Think, for example, of the sustainable systems able. Soil plays a major role in processing, supplying, 

established on the Mollisols of southern Minnesota, and storing nutrients and water (Figure 1). 

the fertile alluvial soils in the river valleys of south- In agricultural ecosystems, energy and material 

em China, or the young volcanic soils of Central flow is non-cyclic, dependent on external inputs, and 

America. Properly managed, these soils can support characterized by losses through harvest, leaching, 
runoff, and erosion (Figure 2). Agricultural ecosyslarge populations. 

In many parts of the world, however, population tems are also characterized by losses of biodiversity 

growth has exceeded land carrying capacity under the (e.g., plant species and beneficial insects). 

present level of inputs. As a result, more and more Table 1 contrasts energy inputs and outputs in 

marginal and easily degraded land is being cultivated, major agroecosystems. The farming systems range 

This problem is particularly acute in parts of West from shifting cultivation in New Guinea, to post-

Africa, East Africa, Southern Asia, Java and the green re;olution semi-industrialized agriculture in 

Philippines, the Andes and Central America, and Southern India, to fully industrialized ag-acuiture in 

Madagascar. Southern England. Further increases in 
farm labor efficiency at the expense of 

Consumers: higher energy input from fossil fuel 

Solar rdiation herbivores & have occurred in North America from 

carnivores 1970-1990, due to the rise of agribusiness. 
In order to evaluate and transfer 

soil-management systems, one needs to 
consider a broad range of economic, 

Producer: ecological, and landscape variables. 
plants 	 The improved input/output efficiency 

of modem agriculture, for example, is 
dependent upon fossil fuels. Modem 

agriculture is not efficient on an energy 
Soil: Decomposers: basis, bLt highly efficient on a land or 

nutrents microbes labor basis. It thus makes a poor 
water candidate for transfer to regions with 

low energy reserves and large labor 

res. 
Figure I. Energy and material flow in natural ecosystem. 
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Solar radiation 

Consumers: 

herbivores & 
carnivores 

crops 

Prouces:Consumers: 
Prodcer=humans & 

livestock 

_ 

. Soil: 

nutrients 
water 

Decomposer: 

microbes 

Figure 2. Energy and material flow In agroecosystems. 

One of the challenges that faces the Soil Maiage-
ment CRSP is determining the scale at which we 
address the issue of sustainable ecosystem manage-meLD ol eetenationaleoeaea h 
men Do we operate at the world level, the natsoil 
level, the ecological-region level, the watershed level, 
the farm level, or the field level? 

What We Need To Know 
In order to develop sustainable systems, we will need 

to evaluate the experience of industrial nations and 

determine what can be applied to other economic, 
environmental, and social contexts. 

From our developing-country collaborators, we 
need both an overall sense of their research and 
development problems and a more sharply focussed 
understanding of the critical and interactive is ,ues 
concerning agricultural pr-oduction ard environmental 
protection. The development of sustaii'able systems 
will also require that wt; learn more about indigenous 
knowledge and local resources. Finally, we will need 
to understand the soil and land-use policy options 
which affect developing-country producers. 

In designing future projects, we will need to 
dev:elop a better understanding of tht following 
properties and processes at both field and watershed 

levels: 
" organic mnatter dynamics, 

" 	 nutrient dynamics (immobilization, 

transformation, gains and losses), 

* 	 water movement and retention, 

• soil atmospheric processes.
 
To address the research gaps in these areas, future
Toadesteesacgasithsarafue

science training should devote greater emphasis 
to the basic sciences: biology, physics, chemistry, 
geology, and geography. 

Concernhig landscape processes, we will need to 

develop a better understanding of the following: 

soil erosion (deposition, sedimentation),. 
• 	 watershed hydrology (surface flow, interflow), 
• 	 nutrient cycling. 

Adjustikig Our Research Goals and 
Approaches 
The primary purposes of this workshop are to gather 
information about the most pressing global research 
and developmrit issues and to discuss the best ways 
for the Soil Management CRSP to deploy its collabo
rative resources over the next five years. 

With your input, we will construct a program 
with the following general attributes: 

a 	 It will employ an ecosystem approach to food 
production. 

* 	 It will employ a landscape approach to soil
 
management.
 

• 	 It will employ a multidisciplinary approach to
 

research and development.
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Experiences and Challenges 

Table I. Energy Input and output in agroecosystems (Source: T. P. Bayliss-Smith, 198 1). 

Input/output 
Farming systems Input Outpit ratio %for subsistence 

-- MJha 

I.New Guinea 103 1,460 14 100 

2. S.England, 1830 183 7,390 40 2 

3.S.India, 1955 3,255 42,280 13 12 

4. S.india, 1975 6,878 66,460 10 1 

5. S.England, 1971 21,870 44,890 2 0 

Conclusion 
Sustainable management of soil and water resources 
has become a global concern. In the developd world, 
industrialized agriculture has produced large food 
and fiber surpluses for export markets. But it has 
also increased threats to genetic diversity and de
graded and polluted our soil and water resources. On 
the other hand, food security remains the most 
pressing problem in many developing nations where 
population has exceeded land carrying capacity at the 
current level of technological inputs. 

Concern about environmental stability is grow
ing, particularly concerning the impact of deforesta
tion, desertification, and intensive cultivation on steep 
slopes and other types of marginal lands. New 
research and development programs are needed to 
integrate and harmonize agricultural and economic 
development with environmental protection, espe
cially in regions where land productivity and plant 
diversity are at risk. 
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Research Support 

Group 1: Soil and Land Assessment and
 
Monitoring 
L P.Wilding and H. Eswaran, ropporteurs 

Introduction 
The Total Quality Management (TQM) or "facilita-
tor approach" was used to conduct discussion during 

the work-group breakout session. While the process 
was effective in fostering participant interchange, it 
was qbit too structured to allow for effective dia-
logue on many critical issues germane to the work-
group interests. The process tended to stifle or temper 
in-depth discussions on CRSP programmatic details, 
which were clearly group expectations. However, the 
process functioned reasonably well as a survey to 
ascertain majority perceptions of group consensus 
and opinion. It also allowed for minority inputs and 
responses. 

The diversity ofthe discussion reflected the 
broad array of occupational, professional, geographi-

cal and ethnic backgrounds represented by partici-

pants (Appendix I).Participants from ten different 
countries included administrators, teachers, research-
ers and graduate students. Participants represented 
the following disciplines: soil science, range science, 
biology, agronomy, ecology, and agriculture engi
neering. 

Definitions 
To promote clarity among the work group the term 
"Soil and Land Assessment and Monitoring" was 
defined in two parts as follows: 

a Soil andLand Assessment-the quality, extent, 
and distribution of soil and associated natural 
resources relative to their physical, chemical, and 
biological attributes; and 

" Monitoring-thechange in the quality of a 
resource with time. 

U 

No attempt was made to identify the soil and land 
parameters or criteria that identify quality, though the 

group recognized that these would likely be temporal 
attributes (e.g., soil structure, porosity, hydraulic 
function, biological components, etc.). 

A further attempt was made initially to develop a 
consensus on what the definition of CRSP clients, 
collaborators, and partners were before such entities 
were identified and prioritized. While closure on this 
matter was not complete, it was generally agreed that 
the following definitions could serve as a guide: 

• Clients--consumers of CRSP products 
• Collaborators-partners of CRSP activities 

The goal for the work group-which was judged 
adequate enough to promote,discussion of the topic 
was: 

To determinehow the Soil ManagementCRSP can 
best serve the needs of its clientele who have inter

ests in theproducts ofSoil andLandAssessment 
andMonitoring. 

Significance of Soil Resources 
Page four of the report Soils andSociety: Respon

sibleManagement (see page 107) nicely captions the 
importance of Soil and Land Assessment and Moni
toting activities as a fundamental research support 
program for the Soil Management CRSP. Soil 
resources are the long-term "capital" on which any 
nation builds and grows. 'They are the wellspriigs 
that undergird other renewable natural resources; 
they are the integrator and dissipator of solar er ergy 
for biomass production; and the living filters that 

purify our waste products znd water supplies-the 
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base component ofecosystems and ecosystem 
management, 

Philosophically, the group felt strongly that 

because Soil Science and Soil are such integral 
components ofearth science systems, the term "soil" 
should not be removed from the title of this CRSP. 
Likewise it should remain as a part of the name of 

this work group. The text Opportunitiesin BasicSoil 

ScienceResearch edited by Sposito and Reginato 
(1992) further elaborates the role, function, and 
uniqueness of soil science in addressing contempora-
neous global natural-resource challenges. It is clear 
that the group consensus reaffirmed this identity and 
posture and wanted to communicate this fact to the 
Board. 

Expectations of the Work Group 
Expectations from work-group breakouts were 
perhaps a little too ambitious for a four-hour 
breakout period. However, they were enthusiastic and 
germane to the purpose of the workshop. Twenty-
four expectations were expressed-sufficient in work 
load and scope to occupy several generations of soil 
scientists. An underlying theme among the group was 
the need to do well a few projects that were within the 
capabilities, compatibilities, and expertise of the 
CRSP. A common thread included the following, but 
the total is given in Appendix 11: 

* 	Obtain inputs from developing-country scientists. 

* 	Serve r a forum for exchange of ideas. 

* 	Dewvlop long-term research strategies. 


Elucidate identification, standardization, and
" 
scaling ofmethodologies. 

o Identify and focus on key gaps in curent information 
sets. 

* 	Utilize GIS as a working tool 

" Identify how biologists can use land evaluation
 
and monitoring products. 


* Establish how biological criteria can be incorporated 

into land evaluation and monitoring methodologies. 

Who Are Our Clients? 
Next, the breakout grotp addressed the establishment 

of apriority listing of clientele groups. In short who 

are the clients that the soil and land resource informa-

tion serves. A total of 17 clientele groups were 

identified (Appendix Ill); the higher priority groups
 

are as follows:
 
- National Agricultural Research Systems (NARS)
 

.	 USAID Missions 
• 	 International Agricultural Research Centers 

(IARCs) 

* Policy makers/Politicians, Other Donor Agencies 

- Teachers, Trainers, In-Country Scientists, etc. 

What Are Our Clientele Needs? 
A total of 19 clientele needs were identified (Appen
dix IV), but most were general ideals rather than 
specific targets. The needs identified are a little like 
"motherhood and apple pie" and do not focus sharply 

(or narrowly) on the critical needs for the clientele 
identified. Hence, it was not possible to correlate 
needs identified with clientele groups as might be 
most desirable. It is clear that within the funding 
constraints of this CRSP, the available human 
resources, and the clientele groups' broad need of soil 
assessments and land inventories, most of the needs 
identified cannot be delivered. A more targeted focus 
is warranted. In spite of these constraints the group 
had a good interaction for general framework thists. 
Those which were judged of highest priority are a., 
follows: 
• 	 Establish a standardized methodology for soil and 

land assessments. 

* Enhance training of scientists.
 

0 Employ new technology (remote sensing, GIS,
 

GPS, GPR, etc.).
 

e Inventory and assess "gray" literature.
 

- Assess and monitor soil resiliency--temporal
 
attributes. 

a 	 Establish minimum data sets. 

Constraints Limiting Achievement of
 

Needs
 
With the limited time remaining in the work-group 
breakout period, the group identified a total of 19 

constraints. These were not prioritized but do clearly 

illustrate the magnitude of challenges and opportuni

ties. The total list developed is presented in Appendix 

V; those judged by the rapporteurs to be most
 

germane are listed below:
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* 	 Lack of financial, human, and facility resources. facilitator (1)was unable to clearly focus the 

Non-uniform methodology and quality control discussions on the narrower objectives of the work* 
ing group; (2) followed a fixed format which is ideal 

* 	 Communication--lack of coordination and for TQM training but less suitable for a program
cooperation among partners and clientele, planning meeting; and (3)spent too much time on 

" Lack of vision, creativity, and direction. items of lesser importance (identification, expecta

• 	 Host country political instability and changing tions, etc.) and insufficient time on the real question 
of "Where is this CRSP going in the future?" Thus,government policies. 
we believe that there is an urgent need for CRSP Pl's 

* 	 Changing strategies of USAID, Soil Management to meet soon to develop the issues, strategies, and 
CRSP Board, and collaborators, subject-matter areas germane to CRSP program 

* 	 Low-priority, identity and recognition of soil tluusts and areas of research activity. 
scientists and their expertise. 

References 
Summary 	 Sposito, G. and Robert J.Reginado. 1992. Opportu-
No attempt was made by Work Group I to develop nities in basic soil science research. Soil Science 
recommendations to the Soil Management CRSP Society of America. 
Board. Time simply was not available. The 
rapporteurs did encourage work-group participants to 	 Appendix 1: Participants* 
transmit specific proposals or position statements to 	 James H. Ware-Facilitator 
the rapporteurs so these suggestions could be incor-	 Hari Eswaran-Rapporteur 
porated into the minutes of the work-group report. 	 Larry Wilding-Rapporteur 
No responses were received prior to the preparation 	 Manuel Area 
of this document. The strong emphasis of soil and 	 Philippe Baveye 
land resources as the fundamental essence of this 	 Keith Cassel 
Soil Management CRSP was clearly evident from the 	 Diego S.De Lozada 
group dialogue. Further, the diversity of the group 	 Moharnadou Gandah 
resnlted in some leveraging of discussions towards 	 Harold Keyser 
geographical regions that would engender CRSP 	 John Kimble 
activity in given regions of participant preference. 	 Zoumana Kouyate 
Those who were represented wanted to be part of the 	 Marian Krol 
Soil Management CRSP action. It is just as clear to 	 Frnois Lompo

Freddy Sancho 
those of us with considerable experience in the CRSP 

Paul Singleton
that broader representation is desirable but not 

realistic. A. Syarifuddin-Karama 
Hard decisions will have to be made on focusing Numbem Simeon Tchatchoua 

this multifaceted CRSP so it continues to serve the Tom Thurow 
soil and land-resource needs of the targeted clientele. Gordon Tsuji 

Gyorgy Varallyay 
Appraisal of Group Accomplishments 	 Charles W. Wendt 
We do not believe that the working group achieved 
the major objectives or identified the major thrust of A ofa 
die new CRSP. This is partly because most of the 	 report 
participants focused their comments on what needs to 

Appendix I1: Expectationsbe done in developing countries in general rather than 
1. 	Enhance communication with developing-countryhow can the CRSP contribute to targeted needs. The 

"facilitator approach" was not so useful to achieve participants, and get expectations and inputs. 

the narrower objectives of the workshop, because the 2. Interact with soil management scientists from the 
Sahel region. 
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3. 	 Establish long-term and short-term research and 

development strategies. 

4. 	 Develop methodology of land assessment and 
evaluation, 

5. 	 Discuss how to incorporate biological aspects 
into land evaluation and monitoring and how to 
practically apply land evaluation for biological 

purposes. 

6. 	 Explore how soil-fauna can be incorporated as 
an index of soil quality evaluations, 

7. 	 Define who our clients are and criteria to better 
identify them (research, rural development, 
extension, etc.). 

8. 	 Define land assessment and reliable monitoring 

of resilience. 

9. 	 Identify key information gaps. 

10. 	 Focus on priority issues compatible with CRSP 

capailites.2.capabilities.Systems) 

Focus on conducting detailed assessments of 
11. 

land resources rather than generalized proto-

cols. 

12. 	 Indicate how the Soil Management CRSP may 

help complete fragm-zated soil inventories and 
laboratory data sets (also facilities) in develop-
ing countries. 

13. 	 Incorporate geographic and spatial data sets
 
into a GIS and establish soil quality criteria-

physical, chemical and biological. 


Standardize methodology for soil-resource14. 
assessments and land evaluation, and determine 
minimum data sets for some. 

15. 	 Explore how to scale assessment activities-

global, regional, national, local, etc. 


16. 	 Determine time scale for achieving completion 
of activities-short, medium, and large range. 

17. 	 Establish focus of such activities geographi-

cally.
 

18. 	 Develop key strategies and priorities for soil 

and land resource assessments. 

19. 	 Establish environmental productivity indices
buffering and filter systems for soils that 
mitigate environmental pollution. 

20. 	 Match soil assessment criteria with needs of 

clients. 

21. 	 Encourage changes in strategies to get practical 
solutions to rural development challenges. 

22. 	 Establish integrated projects--soil, environmen
tal, economic, and social/political issues, as 
well as agronomic and technical ones. 

23. 	 Establish mechanisms by which partners 
through their own strengths mutually contribute 
to the soil monitoring and evaluation goal

serve clientele needs in a more holistic manner. 

24. 	 Create public awareness, identity, and positive 
proactive posture to enhance funding fin donors. 

Appendix Ill: Prioritized Listing of 

Clientele Groups To Be Served 
1. NARS (National Agricultural ResearchAaStems), 

41
USAID Missions, 14 

3. International Agricultural Research Centers, 9 

4. Land Planners and Users, 8 

5. Policy makers/Politicians, 6 

6. Other Donor Agencies/Countries, 4 
7. Teachers/Trainers, 4 

8. In-country Scientists, 3 

9 Extension/Non-government Organizations, 3 
10. Farmers, 3 

11. United Nations Bodies, 3 

12. Land Managers, 2 
13. Farm Associations, 1 

14. Individual Countries, 0 
15. Advisory Service, 0 

16. Private Sector, 0 
17. 	 Or CRSP Entities, 0 

Number of votes cast for each entry. 
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Appendix IV.Prioritized Listing of 
Critical Needs 
1. 	 Establish methodology for soil and land 

assessment,20." 

2. 	 Training of scientists, 19.3. 	 Traseinof stchnolgem, s g 

8. 

4. 	 •Criteria for assessment and monitoring, 6. 
*Concentrate on methodology-spatial and 

temporal, 6. 
"Inventory and assessment of "gray literature" 
(Le.,existing literature that is not easily available), 
6. 

5. 	Establishment ofcriteria for transferability of data 
and soil-survey information fromn one area to the 
next, 5. 

6. 	 •Establish good resource inventory of country-wide 
basis, 4. 

eAssessment and monitoring of soil resiliency, 4. 

7. 	 *Develop minimum data sets, 3. 
- Establish soil quality criteria, 3. 
*Provide technical assistance and complementary 

facilities, 3. 
•Develop integrated information systems, 3. 

8. 	 *Support institutions in land resource inventory, 
2. 
•Ma.e data available to users, 2. 
- Establish quality criteria for "other" soil 

functions (e.g., environmental indices of soil 
buffering and filtering), 2. 

- Follow-up and reevaluation of data obtained 

from soil and land resource assessments, 2. 

9. 	 Develop global data bases, 1. 

10. Develop information exchanges among data 
bases available, 1. 

Number of votes cast for each entry. 

Appendix IV: Identification of Constraints 
1. 	 Lack of funding-financial and human resources. 

2. 	 Physical facilities and technical capabilities "in
country." 

3. 	 Common standards for data collection and 
analysis. 

4. 	 Non-uniform methodology and quality control. 

Research Support Programs 

5. 	Lack of trained personnel (manpower). 

6. 	 Lack of graduate students. 
7. 	 Lack of cooperation-more coordination. 

8. 	Lack of software/hardware computers. 
9. 	 Lack of "in-country" coordination. 
10. Lack of common vision, creativity and sense of

direction. 

11. 	 Political instability. 
12. 	Stable government policies. 
13. 	 Too heavy work load. 
14. 	Administrative and bureaucratic obstacles with 

CRSP.
 

15. Legal aspects of availability of data base.
 

16. Lack of creativity. 

17. 	Arbitrary decisions and paternalistic attitudes 
from sources of power. 

18. 	Low priority and identity of soil and land 

assessment products. 
19. 	Changing strategies of AID and CRSP Board. 
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Group2: Knowledge Synthesis and Decision
 
Support Systems 
Goro Ueham, rapporteur 

Introduction 
Soil management information increases daily, but 
resource-poor farmers often cannot avail themselves 
of it To overcome that problem, the National Re-
search Council states that research organizations 
"shoutld be encouraged and funded to synthesize 
available information into formats... useful to 
policy makers and activists working at the production 

level (e.g., extension agents, representatives of 
private voluntary organizations, and producer 
associations and cooperatives)." 

Expert systems and geographic information 
systems provide just this kind of snthesis: by 
allowing users to evaluate a complex range of 
physical, chemical, biological, and economic variables, 
they turn raw information into useful knowledge. As 
a result, scientific expertise need no iot :'er be con-
fined to the research site or circumscrixd by the 

movement of a specialist. By enabling us ic _rgnize 
what we know into problem- solving products, these 
systems also expose research gaps and guide research 
priorities in ways that encourage the efficient use of 
limited funds. They help us avoid doing what has 
already been done and rediscovering what we already 
know. 

Format 
The group leader did not follow the IRRI-logframe 
format outlined in the various memoranda that 
preceded the workshop. That format was designed to 
analyze relevant interest groups, establish a core 
problem and objective, and identify constraints, 
concerns, goals, assumptions, and potential research 
outputs.

The HMR model was replaced with an alternate 

format, designed to produce four products: 

-	 ..2 

-~ 

• 	 A survey of group expectations 
• 	 A prioritized list of clients 
* 	 A list of research and development needs 
* 	 A list of research concerns 

Expectations 
Perhaps more time than was helpful was devoted to 
discussing what group memrs expected to derive 

from the four-hour session. Nonetheless, participants 
raised a number of important issues that will need to 
be addressed as the CRSP prepares its 1994-99 
Global Plan. Among the recurrent themes that 
emerged were the following (a complete list of group 
expectations is given in Appendix 1): 
expen is imen in etp I nd 

Given its limited resources, the CRSP needs to 
prioritize projects so that its research will have 
maximum impact. 

• 	 The CRSP needs to carefully target the end-users 
of its decison support systems (DSS): we need to 
determine who the users are, what we have to 
offer them, and how we can best convey informa
tion. 

• 	 Translating scientific knowledge into sound 
agricultural practices and environmental policies 
is one of the mast important challenges #, CRSP 
faces. DSS syierns are among the most efficient 
ways to meet that challenge. 

Who Are Our Clients? 
The group identified 18 potential customers. After 
eliminating some redundancy, group members voted 
for the categories they felt the CRSP should target 
The result was the following prioritized list of 
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principal customers. The number of votes a category 

received is listed after the entry. A complete list 
appears in Appendix II. 

* 	 Researchers, 59 
Extension agents, training personnel, USAID field* 
staff, 31 

* 	 Policy makers, 19 

* 	 Non-government organizations (includes environ-

mental groups), 18 

* 	 Farmers, women, minorities, 15 

* 	 Agribusiness consultants, 3 

Research and Development Needs 
After developing a list of 31 research needs (Appen-

dix I), the group established the following frame-
work for progrn development: 

* 	 Gather existing knowledge. 

* 	 Identif, minimum data requirements. 

* 	 Develop an integrated data base. 

Decision Support Systems. 


Develop analytic and predictive tools.
* 

Research Concerns 
The g vup indicated that the following concerns must 

be taken into account when developing the 1994-

1999 Global Plan: 

Customers must be carefully identified. 
eThe deeopme nt must be careful tiier-

* 	 The development of DSS must be cun.omer-

Researchers should serve as conduits to end-
users. 

* 	 DSS should be a key to identifying research needs 
and transferring knowledge. 

..Appendix h: Expectations 

Obtain information on the sorts of publications1. 
that might complement decision support. 

2. 	 Discuss the future direction of the CRSP, 


particularly concerning its relationship to the 


International Centers. 


3. 	 Improve two-way communications between host 
countries and the CRSP. 

4. 	 Develop new projects and directions for the 

CRSP. 


5. 	 Learn what car.be done in science to build a 
foundation for synthesis systems. 

6. 	 Determine who the end-users are, determine 

whether we have anything to tell them, and 
determine the best way to do it. 

7. 	 Clarify resources and prioritize programs. 

8. 	 Discuss population and food production. 

9. 	 Clarify ways to incorporate microbiology, 
biodiversity, and bioactivity into DSS. 

10. Focus on technology transfer. 

11. 	 Focus on resource conservation and exploitation
 
v.ithout degradation.
 

12. 	Develop the foundation for coordinating research 
efforts and avoiding redundancy. 

13. 	Evaluate successes and failures. 
14. 	Answer the question: Who is the user? (farmer,
 

scientist, extension workers, etc.).
 

15. 	Discuss ways to increase farmer participation in 

the CRSP activities. 

16. 	Discuss how we can multiply CRSP resources by 

working with other organizations. 
17. 	 Clarify the CRSP's interest in agricultural 

policy. 
18. 	Clarify what kinds of products the CRSP should 

produce and determine who should be responsible 

for disseminating them at each level. 

19. 	Clarifying the types of publications that might
 
assist extension personnel.
 

20. Establish personal contacts with CRSP members 

and collaborators. 
21. 	Discuss the process of validating and transferring 

technologies to small farmers. 

Appendix 1: Clients 
1. 	Extension agents2. 	 Collaborators in host countries 
3. 	 N ato i mks (unde v 

3. 	 National policy makers (U.S. and developing 
countries)
 

4. 	 Professional agricultural workers and consultants 

5. 	 Teachers and trainers 
6. 	 USAID field staff 
7. 	 National and international agricultural communi

ties who use BNF (NARs) 
8. 	 Farmers (through extension service) 
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9. 	 International community of researchers and 15. A concerted effort to identiy customer needs and 

knowledge gaps so that ..."Ie-specific problemscollaborators 

can be overcome.
10. 	People in agribusiness 

16. 	A better understanding of how genotype influ11. 	 Credit agencies 
ences various processes.

12. 	National research institutions 
17. 	Management practices that evaluate site-specific

13. 	Women and minorities 
soil properties-particularly in tropical areas. 

14. 	Non-government organizations (including 
18. 	Farm systems research with an emphasis on areligious groups) 

cost/benefit analysis of management practices.
15. 	 Conservation groups 

19. 	Clear evidence that various models can be used
16. 	Environmentalists 

to improve crop management and natural re
17. 	Farmers source management.
18. Sustainable agriculture groups 	 suc aaeet 

20. 	Assessments of both short- and long-term 

Appendix III: Research and Development 	 impacts of management on hydrology. 

21. 	 New proposals based on biological and socioeco-Needs and Gaps 
Experience in using local resources for intercrop- nomic characteristics of production systems.

1. 
ping in sustainable systems. 22. DSS and research priorities organized around the 

link between national programs and graduate
2. 	 Site-specific biophysical and socioeconomic 

education.information, 

3. 	 An integrated data base on existing knowledge. 23. Better integration of the work betveen research

ers with expertise in socioeconomics, soil sci
4. 	 Customized decision tools (computer and other-

ence, and DSS. 
wise) for use in developing-country institutions. 

These tools should be capable of assessing both 24. The integration of microbiological information 

into 'eminimum data set (identify usefulland-use and policy alternatives, 

parameters).


5. 	 Characterizations of the socioeconomic condi-
25. 	New ways to conduct research and transfertions of farmers. 


research results to small farmers.
 
6. 	 A means of identifying, quantifying, and design-

26. 	A prioritized list of projects.ing sustainable management systems. 
27. 	A system of risk assessment7. 	 A better understanding ofhow soil properties 

respond to management practices. 28. An understanding ofhow to build soil fertility, 

perhaps as a theme for research focus. Goals8. 	 A means of involving customers in the design, 
might be (1) to develop sustainable agriculturalconduct, and delivery of DSS. 
systems that are matched to specific environmen

9. 	 A more efficient use of BNF tree legumes for 
tal needs (i.e., how does one quantify 

low-input sustainable agriculture. 	 sustainability?) and (2) to develop and validate a 

10. A method for identifying constraints within a 	 decision support system and to demonstrate that 

given ecosystem so that such information can b it is being used to improve resource and farm 

built into the DSS. management. 

11. 	 A systematic means of identifying research gaps 29. Integration of animals into farm systems. 

and generating new knowledge. 30. A better understanding of soil microbiology and 

12. Methods for transferring DSS to national re- soil nutrient dynamics. 
search institutes. 

13. 	Tools to predict sustainability. 

14. 	User interfaces suitable for nonexperts. 
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Appperdix IV: Participants* 
Jeri Berc--Facilitator 
Goro Uehara-Rapporteur 
Russell Almaraz 
Alfredo Alvarado 
David Bouldin 
Robert Caldwell 
Kenneth Cassman 
Carlos Cervantes 
Fred Cox 
Armando Ferrufino 
Thurman Grove 
Lloyd Hossner 
Alan R. Hurdus 
C.Allan Jones 
William Larson 
Tim McBride 
Charles B.McCants 
James Parr 
Parker Pratt 
Paul Reich 
Marianne Sarrantonio 
Padma Somasegaran 
Janice Thies 
Dennis Timlin 
Samba Traore 
S. M. Virmani 
Michael Wagger 
Sidney Westley 
George Wilson 
Arthur Wollumn 
Russell Yost 
* A list of addresses appears at the back of this 

report. 
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Group3: Anthropology,Economics, and Public
 
Policy 

John Day and Frank ]. Smith, rapponeurs 

Introduction 
The group discussed expectations about the future 
development of the Soil Management CRSP. Group 
members identified the potential clients and partners 
of a revitalized CRSP addressing the priority issue of 
the 1990s and beyond. Each member of the group 
suggested objectives for the CRSP and identified real 
or potential obstacles that must be overcome in order 
to achieve the objectives of the CRSP. Finally, the 
group proposed and discussed a series of recommen-
dations for strengthening the CRSP. 

There was apparent consensus that the Soil 
Management CRSP would benefit from integrated 
and balanced contributions of biological and social 
sciences. 

Expectations 
* 	 Understand direction of the Soil Management 

CRSP. 
* 	 Generate stronger socioeconomic component and 

develop mechanisms to integrate social-science 
information with development of technologies. 

" 	 Find mutual benefits between individual goals and 
program goals. 

* 	 Integrate social science and biological sciences at 

the program and project-planning phase. 
" Improve effectiveness at the field level as deter-

mined by long-term client satisfaction. 
" Develop recommendations for addressing policies 

necessary to insure adoption and sustainability of 
technology. 

* 	 Determine how the CRSP can work more closely 
with international and regional development banks 
and vice versa. 

* 	 Integrate biological and social sciences through
out the project. 

• Learn how the CRSP can help.
 
° Create a world-class CRSP.
 

•Define who our clients are. 

• 	 Develop practical recommendations for use by 
developing countries. 

0 	 Develop recommendations that the Soil Manage
ment CRSP Board can use to plan future direc
tion. 

0 	 Develop a better strategic perspective for the 
CRSP (i.e.. more client-oriented and more ac
countable). 
Involve host countries in the planning stage. 

• 	Specify the level of detail and type of information 
needed from physical, biological, and social 
sciences. 

Who Are Our Clients? 
0 	 Farmers 

* 	 Donors 

.	 Policy makers/administrators 
* 	 Researchers 
• 	 U.S. and international students 
* 	 AID/Washington/Missions/projects 
* 	 Community leaders 

• 	 NGOs 
. Private sector (U.S. and developing countries) 
• 	 National research institutions (U.S. and intema

tional) 

.	 Developing countries 
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* 	 Extension personnel 

* 	 School systems 

U.S. Cogss 

• 	 Comunication meia 

* 	 International donors/banks 

* 	 CRSP Board 

* 	 Gender, class, and ethnic groups 

* RSPmemberinsitioX (universities, USDA, etc) 

* 	 International agricultural research centers 

Sinformation agencies (e.g., CAB) 

International research agencies (e.g., IRAT, 

CIRAD, etc.) 

Objectives 
1. To develop clear and defined recommendations 


upon which the client can act. 


2. 	 To collaborate with clients to validate their needs. 

3. 	 To develop sustainable technologies that can be 

applied to the ground. 

4. 	To accelerate knowledge gains and technology 
transfer. 

5. 	 To establish more aggressive Soil Management
 

CRSP policies. 


To improve recipient benefits from sustainable
6. 
farm systems. 


To improve income, food security, protection,
7. 	
entitlements, and asset preservation for farmers 

and their families. 

8. 	To accelerate information flow for long-term 

rsearch and to balance short- and long-term 

research activities. 

Barriers 
1. 	Lack of long-term commitment from donors. 

2. 	 Lack of resources and commitment from 

governments. 


Failure of policies and strategies.
3. 
4. 	 Failure of communications with clients/user 

groups. 
5. Lack of compatibility of goals and objectives 

between the CRSP and recipients. 

Conflict of multiple goals by AID Missions, host6. 

countries, and the Soil Management CRSP. 


Recommendations 
1. Develop a better understanding of the focus and 

project portfolio of USAID Missions. 

2. 	Reevaluate the allocation of CRSP resources to 
individual clients--create a balance between 
research, policy, and meeting user needs. 

3. 	 Achieve a better balance between basic research 

and user/policy research. 

4. 	Broaden CRSP goals, operating procedures, and 

lines of communication because of the new 

members' functions, capabilities, and expertise. 

5. 	Develop a formal process for integrating physical, 

biological, and social sciences from project 
planning through project life. 

6. 	 Assess socioeconomic constraints/barriers to 

adoption of sustainable and environmentally 

appropriate technology. 

7. 	 Identify key actors and potential collaborators. 

8. 	Monitor impacts of CRSP-generated technologies. 

9. 	 Gather available inmormatM from all sources. 

10. Create integrated/automated data base. 

11. Become proactive in policy recommendations. 

Appendix I 
Gary Janr-Facilitator
 
John Day-Rapporteur
 
Frank J.Smith-Rapporteur
 
Deandra Beck
 
Fred Bo okd
 
Walter Butcher
 
Thomas Can
 
Jean FruCi
 

Mohamadou Gandah
 
Richard Grimshaw
 
Mitiku Habte
 
Dana Hoag
 
Anthony S. Juo
 
Eugenio Marcano-Martinez
Thtus Ngoumou-Nga
 
Athur Onken
 

Jorge Quinonez
 

Charles Sloger
 
Benjamin Smallwood
 
Daniel Taylor
 
Thomas Thurow
 
Diane Ursone
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Group 4: Dryland Ecosystems Management
 
L k Hossner andJames F.Parr, rapporteurs 

Charge 
The charge of the dryland ecosystem management 
working group was to determine how the Soil Man-
agement CRSP can best meet the needs of our 
collaborators, clients, and customers in dryland 
ecosystem management. Dryland ecosystem manage-
ment programs must be sustainable, consider natural 
resource management, and involve host-country 
collaboration. 

Mission 
Soil and water are the foundation for sustainable 
development. Whether one talks about crops or 
livestock, family health or economic vigor, genetic 
diversity or global warming, the underlying issue is 
the same: how are we using our soil and water 
resources? Dryland ecosystems are fragile, marginal 
soils that are easily and rapidly degraded and subject 
to excessive population pressures. Our challenge has 
been and will continue to be the development and 
transfer of sustainable soil- and water-management 
practices that are socially and environmentally 
acceptable. 

Fragile dryland areas like the Sabel are extremely 
vulnerable to degradation. In many regions, popula-
tion pressures, the loss of vegetative cover, and 
shortered fallows have severely reduced the pl.Aluc-
tive capacity of the resource base. Wind and water 
erosion, moisture maragement, nutrient dynamics, 
spatial variability, and soil crusting all pose large-
scale problems for farmers on dryland ecosystems. 
System-specific solutions to these problems are a 
prerequisite to land rejuvenation and sustainable 
management, 

In light of our new resources-and in view of the 
problems identified above--ournentative mission is 
(a) to develop sustainable soil- and water-

management practices for a broad range of land
scapes and ecosystems, (b) to foster host-country 
capabilities which lead to the continued development 
and adoption of sustainable practices and policies, 
and (c) to increase awareness about the relationship 
between sustainable land management and environ
mental stability. 

CollaboratorslCustomers/Clients 
The following prioritized listing was considered by 
the work group to be the top five collaborators, 
customers and/or clients for the technology produced 
by the Soil Management CRSP. A complete listing of 
the 'roposed Soil Management CRSP clientele as 
identified by the group can be found in Appendix I. 
1. National agricultural institutions (research, 

education and extension) 
2. 	 Host-country scientists 

3. 	 International Agricultural Research Centers 
4. 	USAID Missions and Bureaus 
5. 	Farmers--the ultimate recipient and beneficiary 

Expectations
 
The expectations of the work group were rather
 
diverse; fourteen items are identified in Appendix 11.
 
The top five are listed below:
 

1. Develop more productive and sustainable dryland/ 
rainfed fanning systems (low-input, low-cost, and 
profitable). 

2. 	 Determine how U.S. institutions can develop more 
effective research and training programs for host 
countries. 

3. 	Develop more effective criteria for evaluating 
land degradation and ecosystem impacts of 
traditional and improved management practices. 
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4. 	Provide Board of Directors with information and 
strategies to enhance the effectiveness of the 
CRSP (e.g., convey the importance of integrating 
agricultural, environmental and socioeconomic 
components into holistic programs). 

5. 	 Implement the new five-year Soil ManagementCRSP and coordinate with other ongoing projects 
to insure continuity and maximum impact s 

Needs 
The primary needs in dryland ecosystem management 
involve technology development and transfer, train
ing, and project funding. The top five Peds were 
prioritized by the work group and are presented here; 
a complete list appears in Appendix Ill. 

1. 	Systematic exchange of innovative technology-
networking. 

2. 	 Host-country scientist training. 

3. 	Affordable and acceptable technologies to im-
prove dryland ecosystems; technologies should 
include: crop residues, water, organic wastes, and 
legumes. Long-term implications of these tech-
nologies should be studied under dryland ecosys-
tem management conditions. 

4. 	Project funds for improving the capability of 
national agricultural institutions are needed 

5. 	 Information-gathering activities for regional 
resource analysis are needed fcr botii integration 
and policy matters. 

Constraints and Barriers 

The main constraint to effective programs in the 

dryland areas appears to be largely associated with 
the lack of financial, personnel and physical re-
sources. Communication, coordination of programs 
and policy decisions, or lack of them, are also 
deterrents to effective programs. Priority constraints 
considond by the working group are summarized 
below and detailed in Appendix IV. 

1. Lack of adequate resources (i.e., funding, techni-
cally trained personnel, facilities). 

2. 	 Lack of communication and coordination of 

project/programs at both technical and adminis-
trative levels. 

3. 	 Inconsistent priorities of USAID Missions and 

Bureaus, donors and NARS. 
4. 	 Critical knowledge gaps in data sets. 
5. Lack of suitable and/or adaptive technologies. 

6. 	Dominance of top-down management systems andlack of feedback response. 

7. 	 Lack of well-defied national (NARS) policies, 
priorities, goals, and objectives for agricultural
and economic development, and natural-resource 

conservation. 

Concerns and Other Issues 

A number of associated issues were identified by the 
work group for inclusion in the report They ar listed 
in no particular order and are provided for consider
ation to the Board of Directors, the Management 
Entity and the Technical Committee. 
1. The Soil Management CRSP must identify its 

strengths and consider its resources--focus our 

efforts on a few "problem-oriented programs." 
2. 	The Soil Management CRSP should be encour

aged to promote policies to enhance inter-CRSP 
cooperative projects. 

3. 	The Soil Management CRSP needs to provide 
encouragement and incentives to secure the 

participation of "key" U.S. scientists in the Soil 
Management CRSP. 

4. 	 Soil Management CRSP participants should 
ensure that the new CRSP title reflects our 
expertise, e.g., soil and water conservation and 

natural resource management (2.e., a stronglinkage of agriculture and environment). 

Appendix 1: CollaboratorslClientsl 
Customers 
• 	 National agricultural institutes/extension 

IARCs (International Ag. Res. Centers), 15 

* 	 Host-country scientists, 13 

• USAID, 9
 
° Farmers (host country), 7
 

a Students, 4
 

e Educators and researchers--universities, 2
 
° Donor organizations, 1
 

• 	 NGOs, 1 
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* 	U.S. farmers, I 
o 	Policy makers &politicians, 1 

Community-level decision-makers, 
* 	 Other CRSPs, 1 

Gender, class, and ethnic groups, 1 
* 	 USDA institutions, 0 
* 	Private-sector entities (credit, bankers, etc.), 0 

* 	Nomads/minority groups, 0 

Appendix I: Expectations 
1. 	Focus attention on how to achieve sustainable 

dryland farming systems. 

2. 	 Determine how U.S. institutions can assist host-

country collaborators through research and 
training, 

3. 	 Look at appropriate input for given locations 
(drylands) to develop partnerships in R&D. 

4. 	 Furnish Board of Directors with information that 
will be useful in meeting CRSP goals. 

5. 	 Hearing about issues in stressed ecosystems, 
desertification, and research ideas in other parts 
of world. 

6. 	 Statement for Board on how to achieve integra-
tion of physical, biological, and social research.
inoephostcalblou, s ns r11.Involve host-country scientists.tehogy(0 

7. 	 Criteria to evaluate land degradation and ecosys-
tem impacts-physical, biological and chemical. 

8. 	 Identification of constraints to accepting newdilandecoystms.13. 

technology in dryland ecosystems. 


techoloy i 

9. 	 Focus on host-country involvements. 

10. 	Gather experiences on intercropping systems. 

11. 	 Determine how to develop low-cost technology 
for LDCs. 

12. 	Determine how to set up suitable agriculture with 
low input. 

13. 	Determine how to fit five-year program into 

ongoing programs in countries. 
14. Determine how to improve productivity withincis 

14. et owntos vimroenty W6.context of counitry's environment, 

Research Programs 

Appendix II: Needs 
The following isa prioritized list of needs. The
 
number of votes each entry received appears in
 
parenthesis. 
1. 	Technology and know-how exchange. (12) 
2. 	 Host-country scientist training. (11) 

3. 	 Affordable technology to improve dryland
 
e (7)
 

4. 	 P-oject funds for national agricultural institu
0ins. (6)
 

5. 	 Support soil information-gathering activities in 
dryland ecosystems for regional resource analy
sis. (4) 

6. 	 Regional networking for scientific exchange and 
technology transfer. (3) 

7. 	 Determine feasibility of recycling organic wastes 
as soil conditioners and bio-fertilizers. (2) 

8. 	 Efficient and affordable water collection systems 
(1) 

9. Innovative ideas to improve dryland agriculture. 
(1) 

10. Soil and plant analytical laboratory support
 
systems. (1)
 
Fanning systems analysis to identify affordable 
technology. (0) 

12. 	Research and identify those dyland ecosystems 
susceptible to desetification. (0) 

Develop better mechanisms for communication 
and interchange between clients and CRSP. (0) 

14. Policy analysis. (0) 

Appendix IV: Constraints and Barriers 
1. 	Resources--money, scientists, facilities. 

2. 	 Communications. 
3. 	 Coordination of activities within country. 

4. 	 Uniform approach. 
5. 	 Lack of consistency in USAID and donor agen

cies.
 

Gaps in critical data sets (critical knowledge
ap)
gaps). 

7. 	 Availability of suitable or adaptable technologies. 
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8. 	 Bureaucratic mazes (jungles). 

9. 	 Applications of appropriate technology (projects 
in cultural context). 

10. Inadequate technical tr ning. 

11. 	 Politics. 

12. Lack of national policies. 

13. 	Lack of infrastructure. 

14. 	Management. 

15. 	Territorial imperatives. 

Appendix V: Participants* 
James H. Ware--Facilitator 
Lloyd Hossner-Rappoiteur 
James Parr-Rapporteur 
Russell Almaraz 
Fred Boadu 
John Day 
Mohamadou Gandah 
C. Allan Jones 
Zounmana Kouyate 
Francois Lompo 
Titus Ngoumou-Nga 
Arthur Onken 
Rafael Salas 
Beth Scott 
Samba Traore 
S. M. Virmani
 
Charles Wendt
 
LarryWilding
 

* A list of addresses appears at the back of this
 

report.
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Group 5: Steepland Ecosystems Management
 
Keith Cassel and Anthony S.Juo, rapporteurs 

Introduction 
Steeplands are difficult to define exactly. For this 
discussion, we assumed that they are steep lands that 
occur in the humid tropics as well as in other climato-
logical settings. The hydrologic processes are altered, 
as compared to the hydrologic processes on non-
steeplands, in such a manner that surface and subsur-
face waters have the potential to transport soil 
material from the land and deposit sediment in areas 

downstream. In many regions of the world, soil is lost 

from these fanned steeplands at rates exceeding 
hundreds of tons per hectare per year. Large acreages 
of steepland occur in such countries as Peru, Hondu-
ras, Costa Rica, the Philippines, Nepal, Rwanda, 
Madagascar, Malaysia, and Southeast Asia. 

In so-ne cases, steepland soils have been farmed 

for hundreds of years and productivity has been 
susta tcd. in other areas, population pressure re-
cently has forced farmers to cultivate fragile 
steeplands. Continued deforestation of these 
steeplands has resulted in severe soil erosion and 
water runoff. Severe siltation of rivers and coastal 
waters has resulted in degradation of water quality 
and aquatic systems. 

Expectations 
1. 	To help define sustainable agricultural and 

forestry systems on steeplands. 

2. 	 To stabilize steeplands using biological N fixation 

as one of the inputs. 

3. 	To develop an integrated and coordinated ap-
prozch to steeplands research. 

4. 	To develop research projects in which farmers 
participate, thus ensuring that research is based 
on farmers' needs. 

5. To incorporate the socioeconomic potential in the 
steepland approach. 

6. 	 To transfer and fit the technology which exists to 
the farmers. 

7. 	 To prioritize research so that it addresses key 
information gaps which currently limit manage
ment effectiveness. 

8. 	 To develop new linkages with institutions and 
individuals. 

9. 	 To determine the CRSP's comparative advantage 
in working in steeplands. 

10. 	To create public and community awareness of 
long-term benefits of soil and water conservation. 

11. To measure impacts of existing technology. 

12. To define policy related to using steeplands. 
13. To develop better land-use policy and land 

tenure. 

Customers 
0 	 Farmer/rural communities 

0 	 Researchers 

Objectives 
1. To develop or maintain long-term sustainability of 

steeplands (on-site user): 

*productivity (yield, income), 

* stability (consistency of production), 
- resiliency (capacity of system to recover 

from perturbations), 
- equitability (equal sharing of benefits). 
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2. 	 To understand off-site physical and socioeco-
nomic effects-measure, monitor, establish 
critical limits, and recommnd land-management 
alternatives (off-site or non-farm user). 

Customer Needs 
1. To develop or refine cost-effective technologies 

for long-term sustainability of steeplands (farmer, 
agency). 

2. 	 To identify knowledge assets, including indig
enous knowledge and gaps (researcher). 

3. 	 To develop a computer-based data support system 

to evaluate sustainability (agencies, researchers). 

4. 	To develop in-country technical and professional 
expertise (agencies, farmers). 

5. To preserve hillslope physical stability and a 
medium on which to farm (farmers, agencies). 

6. 	To obtain feedback from farmers to reorient 
research and ensure that it remains iterative, 
dynamic, and self-correcting (researchers). 

7. 	 To tap existing organizations dealing with 
steeplands (agencies, researchers). 

8. 	To evaluate possibilities of land improvement, 
rehabilitation, and reclamation (farmers, agen
cies). 

Recommendations 
Need to structure research based upon unique 
environmental and socioeconomic characteristics. 

Appendix I: Participants* 
Jerry Hammond-Facilitator
 
Keith Cassel-Rapporteur
 
Anthony S. Juo-Rapporteur
 
Walter Butcher
 
Robert Caldwell
 
Carlos Cervantes
 
Katherine Daniel
 
Diego De Lozada
 
Richard Grimshaw
 
John Kimble
 
Jorge Quinonez
 
Padma Somasegaran
 
Numbem Simeon Tchatchoua
 

Thomas Tburow 
Dennis Tinlin 
Goro Uehara 
George Wilson 
* A list of addresses appears at the back of this 

report. 
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Group 6: Rainforests and Man-influenced Humid
 
Ecosystems' 
T. Jot Smyth and Charles Davey, rapporteurs 

Charge 
The Soil Management CRSP should provide agro-
technology that will improve production stability and 
thus limit further incursion into existing rainforests. 
It should not pursue rainforest management per se. 

Clients 
All of the collaborators listed below are seen as 
conduits to the desired and ultimate target: the 
farmers. 
* 	 Ecologists 
* 	 AID Missions and their projects 

* 	 Extension agents, NGOs and PVOs 

* 	Policy makers and politicians 

.	 Agribusiness, private sector 
• 	 General public---beneficiary of actions taken at 

the farm level that provide no clear advantage to 
farmer 


National research institutes 


Priority Client Needs/Objectives 
Improved farmer standards of living through develop-
ment of sound land-use alternatives through the 
following methods: 

* 	 Soil erosion control 
* 	 Improving soil fertility 
SProper water management 

'The group agreed to adopt this name rather than the 
originally listed RainforestandHumid Ecosystems 
Management. 

Priority Barriers 
The voted to establish the top three barriers (below). 
The final two barriers were considered of lower 
priority. 
1. Expansion of inappropriate land-use systems by 

resource-poor farmers 
2. Lack of incentives for farmers to use degraded
 

lads
 

3. 	Inappropriate government policies 

4. 	 Tradition 
5. Diversity of interest groups 

Recommendations 
A 	Promote the transferral of improved soil manage

ment knowledge and technology to collaborating 

host-country scientists. 

* Increase accuracy and promote the use of diag

nostic methodologies for formulatin of sustain
able agricultural systems. 

* 	 Seek greater precision in nutrierA management 
from the standpoints of productivity, economics, 
and environmental protection. 

f 	 Identify and develop alternative land-use systems 
consistent with local socioeconomic conditions. 

• 	 Identify minimum socioeconomic and bicphysical 
data sets required to formulate appropriate 

policies for sustainable land-use options. 

Focus on afew key issues that will maximize 
integration of CRSP expertise and CRSP activities. 
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Group 7: Remediation of Polluted Lands 
Paul Singleton andJanice Thies, rapporteurs 

Opening Concerns 	 Customers and Clients 
Group members raised the following concers early The top six clients and the list of votes they received 

in the meeting. The bulk of these concerns were not are listed below. A complete list isgiven in Appendix I. 

resolved. I. Government, policy makers, and national institutes, 

" 	 Some participants questioned whether the CRSP 42 
has a strategic advantage in this area when DOE, 2. Scientific community, 25 
NSF, and other organizations have large poilu- 3. Private sector, advisory services, remediation 
tion/remediation programs already in place. companies, land-use planners, 14 
Participants also pointed out that incorporaLing coMans, nerpannrs,4 
this new and very different program might be 4. AID Missions, intentional donors, banks, 10 
beyond the CRSP's current resource capability. 5. Affected citizens, 7 

* 	 Other participants felt that this is a field of the 6. Polluters, 2 

future, something completely different for the 
Research and Development NeedsCRSP, the subject addresses many urgent impera-

tives raised by USAID Mission environmental The nine principal research and development needs 
are listed below, along with the votes they received. A programs. A CRSP program would thus be an 

obvious way to link with domestic and foreign complete list is given in Appendix II. 

industry, as well as with private-enterprise * Research on soil characteristics controlling biotic 
development. It would also demonstrate the and abiotic transport and transformation of 
CRSP's flexibility in accomodating Mission pollutants. (13)
needs. • 	 Assessments of the vulnerability of ecosystems to 

* 	Participants noted that prevention may be more pollutants in terms of critical (tolerance) and 
important than remediation, prevention being target (objective) loads. Development of scientific 
more of an industrial policy issue. criteria for assessing soil quality in terms of 

* 	 Group members recognize the need to redefine physical, chemical, and biological characteristics. 

the scope of the problem to include agricultural (13) 
pollution. a Provide public-awareness information on the 

* 	Group members recognized the need to specify impact of pollutants (health, safety, and toxicity). 

focus (i.e,, which types of pollution should be (11) 

addressed?). * Develop cost-effective, adaptable methods for 

There was a gen''l consensus that the CRSP amelioration of polluted lands, with a focus on* 
could explore the .:orld's interest with little cost bioremediation and technology transfer, including 

waste management. (10)or risk in a potentially highly visible and self-

sustaining problem area.
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* 	 Determine a policy focus: what alternatives 
shoula be undertaken? Evaluate socioeconomic 
feasibility of introducing policy and technology to 
support pollution prevention. (10) 

" 	 Develop and coordinate a network for Liformation 
exchange and cooperation. (7) 

* 	 Quantify the effects of current practices on soil 
quality. Characterize changes in activity and 
function of rhizosphere microorganisms in 
response to pollutants. (6) 

* 	 Develop a data base and decision support for 
evaluating the severity of existing pollutants and 
managing downstream problems from cata
strophic events. (4) 

Develop capability to identify contaminants and* 
diagnose toxicity, persistence, movement, and 
transformation in soil. (2) 

The CRSP has: 
* 	 Extensive expertise in soil biology and plant-soil 

relations which allows a whole systems approach 

to be taken. 

* 	 A history of rapid response to technical requests. 

* 	 Established linkages and international relation-
Ships. 

" Soil data bases/cUcision support systems avail-

able. 
Experience in local capacity strengthiening. 

The CRSP can:erso) 

* 	 Facilitate links to domestic and foreign policy.
" 	Proiite linketo eometa l oupo. 
• 	 Provide linkage to environmental groups, 

Potential 	Constraints 
* 	 Availability of eoureso ha.n 

* 	 Mission/donor/client interest has not been deter-
mined, 

" Potentially sensitive issue for host governments. 

" 	 Intellectual property rights, especially in relation 
to industry collaboration. 

• 	 Large departure from historical view of CRSP. 

• 	 Lack of perception that pollution is a priority 

within developing countries. 

• 	 Five-year time frame of CRSP is too short to 
consider a new area.
 

0 Image of CRSP as a land-management entity.
 
• 	 Can CRSP deliver an implementable program? 

.	 AIE may be reluctant to buy in-the program
 
may be too research-oriented.
 

Appendix 	1: Clients 
• Farmers/land owners
 
a Polluters
 
0 	 Government agencies
 

community
 

* 	 Land-use planners 
* Citizens living in polluted areas
 

0 Private sector
 
0 Advisory services
 
& USAID Missions
 
a 	 Policy makers 

.	 International donors and banks 

* 	 National institutes 

• 	 Remediation companies 

Appendix I: Research and Development 
Needs 
1. To develop a working objective akin to the 

following: to increase soil productivity by 
remediating polluted soils (i.e., to develop meth

ods to ameliorate arable soils compromised by 

erosion).
2. 	 To develop cost-effective, adaptable ways for 

small industries/farmers to remediate polluted 

land. 
3. To identify and quantify heavy metals and otlxr 

contaminants, including organic pollutants. 

4. 	To develop a network of international scientists 
and cooperating agencies. 

5. 	To develop a policy focus for program develop

ment. 
6. 	 To focus on bioremediation methods (plants, 

animals, and microbes). 

7. 	 To determine the socioeconomic feasibility of 

introducing policies and technologies to support 
pollution abatement and remediation. 

90 



8. 	 To develop scientific criteria fer soil quality in 
terms of chemical, physical, and biological 
properties. 

9. 	 To develop a method to transfer technologies and 
disseminate information. 

10. To conduct research on the soil properties and 
processes controlling the behavior of pollutants. 

11. 	 To model surface and subsurface movement of 
pollutants. 

12. 	To work with other agencies and institutes on 
projects in this area to identify data and informa
tion needs. 


13. 	To provide information to the public on the 
impact of pollutants. 

14. 	To study the activity and function of microorgan-
isms in the rhizosphere of crops growing in 
polluted areas, with the intention of developing 
bioindicators of pollution. 

15. 	To identify and quantify transport and transfor-
mation processes of pollutants, including biotic 
transformations. 

16. 	To assess the vulnerability and resilience of 
various ecosystems (e.g., agricultural, national) 
to various pollutants, using a farming systems 
approach, as a basis for determining critical 
(tolerated) and target (objective) loads for 
pollutants. 

17. 	To quantify the effects of current practices on 


soil quality. 


18. 	To prioritize the severity of pollutants in terms of 

their toxicity, persistence, and leachability. 

apply GIS technology (e.g., demographics)19. '" 

for managing problems and as a tool in disaster 

reduction. 


20. To define what we mean by a "polluted" land, 
since this is a relative term based on prospective 
land use. 

21. 	To develop methodology/transfer technology on 
waste management. 

Expressed as a percentage of the vote: 
* 	 Soil processes controlling pollutant behavior. (17) 

* 	 Assessing vulnerability/resilience of e.osystems. 

(17) 

* 	 Public awareness. (15) 

Research Programs 

* 	 Remediation methodolgy. (13) 
• 	 Policy focus. (13) 
• 	 Identify need, develop infrastructure, network
 

activities. (9)
 
• 	 Define current management effects on soil quality. 

(8) 
* Modeling/data base/GIS activities. (5)
 

a Identify/quantify. (2)
 
• 	 Soil biological responses to pollutants
 

(bioindicators). (1)
 

Top priorities for researchand development 
1. 	Soil vulnerability/resilience/quality analyses.
2. 	 Soil properties and processes controlling pollutant 

behavior. 

3. 	Public awareness activities. 
4. 	 Socioeconomic/policy/feasibility. 

5. 	 Methods for bioremediation. 
6. 	 Networking activities. 

Appendix III: Participants* 
Jeri Berc-Facilitator
 
Paul Singleton-Rapporteur
 
Janice Thies-Rapporteur
 
Richard Arnold
 
Philippe Baveye
 
Crisanto R. Escano
 
Hari Eswaran
 
Alan R. Hurdus
 
W. Fred Johnson
 
Marian Krol
 

Raymond Meyer 
Robert Mikkelsen
 
Paul Reich
 
Marianne Sarrantonio
 
Charles Sloger
 
Benjamin Smallwood
 
Daniel Taylor
 
James Valentine
 
Evert Vandenberg
 
Gyorgy Varallyay
 
Russell Yost
 

* A list of addresses appears at the back of this 
report. 
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Group 8:Technical Support of USAID Missions 
and Programs, and Internationtal, National, and 
Private-Sector Organizations 
Thomas Carr and John Kimble, rapporteurs 

Extract from Discussion Document 
Directly or indirectly, many development initiatives 

advocated by USAID and other organizao, s 'm e 
land-management expertise: private enterprise 
programs must match land uses to land-use charac
teristics; health programs must safeguard soil and 
water quality; nutrition programs must evaluate the 
productive capacity of the environment; natural 
resources programs must predict and monitor the 
environmental impact of various human interven-
tions. In addition, IARCs, NARS, and other CRSPs 
often lack the soil expertise necessary to maximize 
the effectiveness of their efforts. If these organiza
tions are to serve their clients, they musL have access 
to an integrated soil/water program. The Soil Man-
agement CRSP can provide both long- and short-term 
support to a wide range of such organizations. 

Clients/Customers 
USAID Missions and Programs
Nationa OrgiaionsndPCRSP* 	 National Organizations 

* 	 International Organizations 

* 	Private Sector 

Constraints/Barriers To Providing 
Technical Assistance 

InternationalOrganizations 

1.Recognition of CGIAR's new goals and objec-
tives in planning for potential collaboration. 

... '.. : 	 .a 


2. Lack of formal mechanism for coordinating 
between CGIAR centers and the CRSP. 

3. 	Lack of clear definition of the CRSP's area of 
operation and emphasis. What are the bound

4. 	 Lack of synthesis in information on soil manage
ment with regard to policy. 

5. 	Transfer of technology: 
* understanding of the CRSP mission 
* look at alternative ways of transferring knowledge 

•lack of financial resources
 
- lack of marketing information
 
- policy constraints 

National Organizations 

1. 	Geographical focus and operational scope of 
is not well-defined. 

2. 	 Unclear scope/focus on the degree of development 
by the CRSP. 

3. 	 Limited number of countries coordinating with the 

CRSP. 

4. 	Lack of access to resources in-country to partici

pate with the CRSP. 

5. 	Lack of vertical and horizontal coordination. 

6. 	 Insufficient number of scientists and level of 
training to utilize CRSP output; need output 
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balance in distribution of training programs and 

disciplines, 

USAID Missions and Programs 
1. Difficulty in establishing and maintaining a 

working relationship with mission due to lack of 
continuity of personnel and policy. 

2. 	 conflict between centrally funded and mission 
funded programs. 

3. 	 Lack of understanding of TropSoils' programs 

and services by missions. 

4. 	Conflict of finance allocation and planning cycles 
and between missions and the CRSP. 

Private-Sector Organizations 

Bypassed 

(Rapporteurnote: Perhaps it can be stated here that 

the fact that this topic was bypassed indicates a 
barrier on behalf of the participants to recognize the 

importance of this sector in the technological transfer 

process of soil science.) 

Recommendations 

1. The CRSP should be developing a strategy for 


wider distribution to NARS and beyond. 


2. 	 The CRSP should exploit other sources of 

relevant technology; analyze, synthesize, and
 

disseminate it. 

3. 	The CRSP should provide and solicit information 
critical for developing policies relevant to soil 
management. 

4. 	Greater exploitation of collaborative efforts with 

"Itemational research institutions. 

The CRSP needs a program for temperate coun5. 
tries. 

6. 	 More coordination is needed in the development 

efforts among donor agencies. 

7. 	 Increase collaboration between the CRSP and the 

private sector in terms of joint research, product 

development, production and marketing, and 

adoption und implementation of new technology. 

Appendix: Group 8 Participants* 

Jerry Hammond-Facilitator 
John Kimble-Rapporteur USDA/SCS/SMSS 
Thomas Carr-Rapporteur NifTAL 

S.M. Virmani 
T. Jot Smyth 

W. Frederick Johnson 
John Day 
Ronald Jones 
Bob Caldwell 
Tony Juo 
Richard Grimsluw 
Francois Lompo 
Padma Somasegaran 
Nantakom Boonkerd 

Ken Cassman 

Dennis 'Timlin 

DeAndra Beck 

G. Varallyay 

Evet Vandenberg 

Paul Reiah 
John Kimble 

James Parr 


ICRISAT 
NCSU 

BIFADEC/AID/State 
USDA/ERSI 
USDA/OICD 
University of Hawaii 
Texas A&M 
World Bank 
INERA/Burkina Faso 
NifIAL 
BNFRC/NilTAL./DOA/ 
Thailand 
IRRI 
USDA/ARS 
USDA/OICD/RSED
 
RISSAC/Budapest
 
USDA/SCS/WSR
 
USDA/SCS/WSR
 
USDA/SCS/SMSS
 
USDA/ARS 

* A list of addresses appears at the back of this 

report. 
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Group 9: Human Resources Development
 
Philipe Boveye, rapporteur 

Introduction 
As outlined in the Workshop DiscussionDocument, 
the mandate of this breakout group was to assess the 
needs that exist in developing countries in terms of 
human development. According to that document, 
"Developing countries often lack well-trained re-
searchers, educators, policy makers, and extension 
agents. Such expertise is the foundation upon which 
sustainable land-management practices are built, 
refined, and adopted. Degree programs, workshops, 
scientific networks, and short-term seminars can all 
help to overcome this deficiency." 

At the onset of our discussions, Jeri Berc, the 
USDA facilitator, proposed the following sequence of 
topics for the discussion: 

1. Giound rules 

2. 	 Introduction/expectations 

3. 	 Customers 

4. 	 Developmentitraining/transfer 

5. 	Needs/gaps6. 	 Cnsrans 
6. 	 Constraints 
7. 	 Institution roles 

The breakout working group managed to go 
through steps 1-5 but did not have time to get into 

steps 6 and 7. 

Who Are Our Customers? 
In this part of the discussions, the group repeated 

pretty much in extenso the discussions that had been 

held the day before in breakout working groups 1-7. 

After writing down the various possible customers of 

the CRSP's Human Resource Development Outreach 

activities, and after prioritizing them, the group came 

up with the following list (total votes appear in 

parenthesis): 

* 	 Researchers (24) 

• NGO, PVO, and extension agents (13) 
, Professors in U.S. and developing countries (7) 

•National research institutions (6) 

• Working professionals (6) 
9 Farmers (5) 
* 	 Graduate students (4) 
* 	 Non-degree trainees (4) 

Policy makers ) 
* USAID (Missions and R&D office) (4) 

0 International & National Agricultural Research 
Centers (3) 

0 Other international development agencies (FAO, 

IFDC, etc.) (3) 

Even without doing any kind of aggregation of 

these various customers, one clearly sees that the 

group considered that researchers should be the 

targeted custorers of the CRSP's outreach activities 
in the area of human resources development. Exten
sion agents and NGO and PVO workers are second in 

importance. Comparatively, the farmers received very 

few votes. The members of the breakout group all 

agreed that farmers should be the ultimate users of 

anything that the C..SP develops. However, most 
attendees agreed tiat, for a number of cultural, 

language, and socioeconomic reasons, it would be 

very inefficient for the CRSP researchers to try to 

work directly with farmers. Local scientists and 

extension agents are much more qualified to do so 

than U.S. researchers. In addition, working efficiently 

at the farmer's level requires resources that the CRSP 

does not have. 
To remove some of the overlap that exists in the 

list above, one can aggregate some of the categories. 
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In particular, it makes sense to combine researchers, 

profssors in the U.S. and developing countries, 
nation& research institutions, and graduate students 

under tte single global heading of researchers.This 

customer type then receives a total of 41 votes. The 
modified list is the one that was presented during the 

last aftemoon of the planning workshop. 

List of NeedslGaps 
Once the customers or clients had been identified, the 
group then focussed its attention on identifying the 
needs that exist with respect to Human Resources 
Development. Since there was no one in the group 
from Eastern Europe, the discussion concentrated 

entirely on the needs arising in developing ccuntries 

in the tropical and subtropical regions. 

A list of 34 needs was compiled and consoli-

dated. It was further divided into three categories: 

educational needs, communication-related needs, and 
recommendations. The list of educational needs was 
then prioiitized (whenever appropriate, the number of 
votes is indicated in parenthesis). 

Educational Needs 
1. 	Systematic continuing education. (7) 

2. 	 Funds for sabbatical leaves, attendance at confer-
ences. (7) 

3. 	Training in soil conservation and management. 

4. 	 Training in areas other than soil fertility (e.g., soil 
physics). (6) 

5. 	Training courses designed to bring proven tech-

nologies to educators of farmers. These training 

programs should focus on building capability to 

train others. (8) 

6. 	 Graduate students who pursue research topics in 
tropical/non-temperate areas and bring advisors to 

these areas. (3) 

7. 	 Professors from non-temperate regions on disser-

tation committees. 

8. *To increase the quantity and quality of trained 

people in research and extension on tropical 
land management. 

*To reduce the educational gap between researchers 

and extension agents. 
*To provide advanced-degree training for 

extension agents. 
*To establish communications specialist positions. 

9. 	 To invest in equipment, libraries, and program 

development in host countries (including training 

of Ph.D.'s) -andto develop host-country ad

vanced-degree training capabilities (22). 

10. 	To track training programs. To monitor what 
participants are doing and where. To evaluate if 
the programs have a multiplying effect (this may 

be a role for social scientists). 
11. 	 Training with a broad spectrum and program 

development in extension (5). 
12. Links to technical resources in research institu

tions and to beneficiaries (NGO agents, ... 
farmers). 

13. 	Coordination with other tr:irlig organizations
 

for non-degree training.
 

14. To provide advanced-degree training for exten

sion agents, in addition to researchers (12).
 

15. 	To find ways to improve communication between 
"urban" agricultural researchers and rural 
farmers, perhaps through improvement of the 
education system for rural populations (1). 

Communication-relatedNeeds 
1. 	Distribution of library materials/papers. 

2. 	 Multilingual publications. 
3. 	 Distribution of conference proceedings. 

4. 	Creation of national journals with regional scope. 

5. 	 Creation of site-specific, applied publications. 

Recommendations 
The foil.owing recommendations were defined as
 
needs not necessarily requiring money inputs.
 

1. 	Administrators should not be the ones participat
ing in technical training programs: participation
of technical staff/researchers should be encour
agedh 

Emphasize on-the-job training, problem-solving.2. 
in in heso i .

2. 	 E tai zewel-thej der 

3. 	 Retain well-trained degree scientists in the tropics. 

4. 	 Weigh scholarships evenly among national and. 
international institutions. 

5. 	 Balance technical and social-science training for 

effective technology transfer, plan research to 

capture indigenous knowledge. 
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6. 	 The t-ining should be multifaceted, multidimen- Appendix 1: Participants * 

sional. Jeri Berc-Facilitator 

7. 	 Trainees need more hands-on experience with Philippe Baveye-Rapporteur 
Alfredo Alvaradoresources, applied thrust to research. 
Manuel AreaKane Da

8. 	 Training in mechanical skills. Katherine Daniel 
9. 	 More training in research leadership/organiza- Diego De Lozada 

tion, management of broad prgramis (observa- Armando Ferrufino 
tion, workshops, bnnging in other disciplines for Jean Fruci 
these training programs). Mohainadou Gandah 

10. Include fanners in setting the research frame- Mildtu Habte 
work. Lloyd Hossner 

11. 	 Graduate training shoiud be only a part of larger, A. S. Karama 
Harold H. Keyserlonger-term programs. 

Zoumana Kouyate
12. Legitimize opportutities for involvement in 
William Larsonbroad-based research programs; avoid narrow 
Paul Singletonspecialization. 
DIane Ursone
 

This last recommendation (#12) spurred a very Larry Willing
 
intense discussion on the training of graduate stu- * A list of addresses appears at the back of this 
dents from developing countries. Several participants report. 
argued that the standards should be exactly the same 
for U.S. students as for students from the Third 
World. In both cases, there sh5,d be a mix of 
fundaaental and applied research. In addition, 
narrow specialization is an integral part of Ph.D. 
programs in the U.S. and Europe, and it should be 
maintained at all cost. The discussion did not lead to 
a consensus. However, those in ffvor of a double
standardsystem-with giaduate students from 
develuping countries trained less rigorously and more 
in the applied aspects of their fields of emphasis
were a very small minority. 

From the a')ove lists of nee.,n and recommenda
tions, it appears clear that the development of techni
cal and human research capabilities should be the 
CRSP's top priority. Also, the CRSP should be 
active',y involved in developing the ability of host
countries to train their own scientists (at M.S. and 
Ph.D. levels) and their extension agents. These priorities 
are consistent with the earlier conclusion that re
searchers are the CRSP's direct clients or customers. 
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Group 10: Communications
 
Sidne Westley and imMcBrlde, rapporteurs 

Introduction 
Diverse populations Lid agroecosystems require 
equally diverse resource-management technologies, 
Although a large base of soil-management informa-
tion exists, only a fraction of that information is 
being applied by developing-country farmers. This 
breakout group was charged with identifying the 
crucial communication issues the Soil Managem~ent 
CRSP will need to consider if it is to reduce that gap 
over the next five years. 

To ffill its charge, the group established the 
foLlnwing agenda: 

• Develop a problem statement 

" Establish a Tn.tan goal 
S 	iclients. 

* Identify clients and their needs 
" Identify baners that block the fulfillment of client 

needs 
" 	 Prepare a list of reecmniendations for the Board 

and the Technical Committee. 

Problem and Goal 
The group began by establishing a detailed list of 
communications problems (Appendix P). A number of 
recurrent issues emerged during this discussion: 

• We must do a better job of identifying our clients 
andi their needs. 

* 	 We must develop information that respords to 
those reds. 

* 	 We must deterine more effective ways to 
diss&iminate soil-management information. 

After some debate, the group established the 
folb wiig problem statement as a guide for the next
fie-yer pln sFigure 
five-year plan: 


CRSP outputneed" to reachdiverse users rtort; 
effectively. 

Recognizing that the CRSP cannot respond directly 
to developing-country farmers, the group stressed the 

importance of packag;: gresults for in-country 
transfer agents, who can serve as intermediaries 
between researchers and pioducers (Figure 1). 

After reviewing the list of problems, the group 
established the following goal for the communications 
program: 
CRSP outputreachesdiverseusers more effectively, 
with adequatefeedback. 

Clients and Their Needs 

The group divided the communication program's 
clients into two categories, end usersand direct 

End users include farmers, planners, policy
makers, and the research community. Direct clients 

include National Agricultural Research Services, 
USAID, and change agents (extensionists, 

In-country
 
transfer agents 

I. Participants stressed the importance of 
focusing communications effort%on In-country 
transfer agents. 
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non-governmental organizations, and private volun-
tary organizations). 

The following were considered the most impor-
tan client needs: 

Information to make better decisions 

Explanations concen.Ing how particular research 
packages can benefit users 

* 	 Information preserted in ausable form 

• Information presented in appropriate languages 

State-of-the-art technologies. 

Barriers 
The following were considered the most significant• 
barriers to the fulfillment of client needs: 

* 	 Lack of feedback mechanisms 

* 	 Inadequate financial and human resources (e.g., 
communicatiole expertise, funds for t'__-,ation, 
etc.) 

* 	 Disciplinary rather than systems approach to 
research
 

Sinstitutional cnstrint 

* 	Unreallstic USAID evaluation criteria (Is the goal 

state.of-the-art research or farmer impact?) 


" Inappropriate reward system for researchers. 


Recommendations 
The group developed nine recommendations for the 
Board and the Technical Committee as they prepare 
the next five-year plan. The number of votes eachrecommendation received is listed in parenthesis. 

1. 	The CRSP should establish a committee from 
,ach member institution to support ommunica-

tion, make policy, and establish peer review. (20) 

2. 	The CRSP should develop a more effective 

mechanism for disseminating infermation to 

users. (15)
 

3. The CRSP should increase the development and 
distribution on non-technical materials-slides, 
print material, posters, audio-visua1 materials, 
radio. The CRSP should also wo-: to provide 
equipment to National Agricultural Research 
Services and extensionists. (15) 

4. 	The CRSP nee- to develop better feedback 

mechanisms so that it can assess the effectiveness 
of its communications effort. (12) 

5. Corimunications should receive high priority in 
designing and funding of CRSP activities. (12) 

6. The Soil Management CRSP should cooperate 
with other CRSPs in communications activities. 
(11) 

7. 	 Research should be reoriented towards asystems 

approach/problem solving. (10) 

8. 	Current and potential communications activities 
should be scrutinized in light of client needs and 

cost-effectiveness. (9) 

9. 	 Research projects should be selected according to 
clients' needs. (4) 

Appendix 1: Communications Problems 

• 	 Patronizing attitudes toward clients. 
Narrowness of the approach. 

• 	 Failure to listen. 

Failure to focus on relevant issues. 

Failure to establish a dialogue rather than a
 

monologue.
 
Unfamiliarity with audience.
 

* 	 Lack of honesty.
 
Inadequate understanding of cultural diversity.
 

* 	 Language barriers. 
* 	 Financial/material constraints. 
* 	 Use of unfamiliar terminology. 
* 	 Attempts to reach a large and di erse audience 

with one form of communication that fails to meet 
any of the users' needs. 

, 	 Lack of two-way communication between farmers 
and researchers. 

• 	 Lack of follow-up to evaluate successes and
 
failures.
 

Appendix I: Publications Survey 
The rapporteurs conducted a publications survey 
among all the conf,, nce participants in an effort to 
identify target audiences and the typs of publications 
that might improve soil management in developing 
countries. Forty people responded to the survey, 16 
from developing countries. 
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Target Audiences eNewsletters: ME 
When asked to rank the five most important target •Conference summaries: ME 
audiences in order ofpriority from one to five, •Full conference proceedings: ME 
participants responded as follows; total votes are - Newspaper/magazine articles: IC 
listed after the target group: 

•Researchers in developing countries 120 Translations 

*Extension personnel 98 To the question, "Is publication in English suffi

*Administrators, developing country 82 cient?" 30 respondents said no, and 10 said yes. Of 
those who said no, 9 felt that the Soil Management

*Farmers in deveioping countries 60 
CRSP should be responsible for translations, 16 felt 

SUSAID field staff 54 that developing-country organizations should assume 

*NGO/PVO staff 45 that responsibility, and 5indicated that a joint 

"Teachers, trainers 34 venture would be best. 

"University lecturers 26 
26 Appendix III: Participants**Researchers in developed countries 
26 Gary Jann-Facilitator

"Administrators in developed countries 
Sidney Westley--Rapporteur 

*General public in developing countries 7 Tim MceBride-Rappoteur 

•General public in developed countries 2 Russell Almaraz 

Although the private sector was inadvertently left off Walter Butcher 
Fred Coxthe list of choices, it nonetheless received four votes. 
Hari Eswaran 
C.Allan JonesTypes of Publications 

When asked to rank the five most important types of Charles McCants 
Aor unon

publications, participants responded as follows: Jorge Quinonez 

•Technical reports 118 Freddy Sancho 

"Training manuals 107 Benjamin Smallwood 
95 Numbem Simeon Tchatchoua*Extension booklets Janice Theis
88 Tho maTh uro

Journal articles Thomas Thurow 

"Annual/biannual reports 48 Sarnba Traore 

"Newsletters 45 Gordon Tsuji 
32 Goro Uehara*Conference summaries 
19 Charles Wend,*Full conference proceedings Russell Yost 

"Newspaper/magazine articles 9 
* A list of addresses appears at the back of this 
report.Who Should Produce? 

When asked to indicate who should be responsible for 
producing the various publications listed above, the 
general consensus was as follows: 

•Technical reports: Individual CRSP members (IC)
 

"Training manuals: IC
 

"Extension booklets: IC
 
*Journal articles: IC
 

"Annual/biannual reports: Management Entity (ME)
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Appendix I:Poster Session and Software Display
 

i. Sustainable Agriculture Posters 

Authors InstitutionNumber 	 Title 

1. 	 Cumulative soybean response to phosphate in an Ultisol: K. Cassman, P. Singleton, NifTAL 

N and P balances and impact on soil P availability B. Linqui: 

P. Woomer, P. Singleton, NiTAL2. 	 The fate of introduced rhizobia in tropical soils 
B. Bohlool 

3. 	 Responses of tree legumes to rhizobial inoculation in D. Turk, H. Keyser, NiITAL 

relation to density of indigenous rhizobial populations P. Singleton 

J. Nurwakera, J. Smyth NCSU4. 	 Soil phosphorus dynamics during continuous cropping 

in a Brazilian Amazon Oxisol
 

5. 	 Ammonia volatilization from tropical legume mulches K. Glasener, C. Palm NCSU 

6. 	 Long-term performance ofalley cropping on an acid C. Palm, A. Salazar, NCSU 

soil of the Amazon Basin L. Szott, E. Fernandes 

7. 	 Interaction effects of sorghum-genotypes, water level, A. Onken TAMU 

and nutrient level 

S. 	 Soil related crop spatial variability in the Sahel A. Manu TAMU 

9. 	 Decomposition of milled residue and cowpea green K. Grahammer TAMU 
manure during the rainy season in Niger 

10. 	 Interactions of water, nutrients, and mulch on C. Zaongo TAMU 
sorghum growth in a Sahelian soil-plant-atmosphere
 
continuum
 

11. 	 The economics of soil-water management technologies: J.Day ERS 

a case study from Mali 

12. 	 Mycorrhizal dependency of the neem M. Habte UH 

13. 	 An economic analysis of field trials in Mali D. Taylor ERS 
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II.Outreach Posters 
InstitutionAuthorsTitleNumber 

NitTAL 
NifTAL: BNF resources fo, agricultural development14. 

NifTAL 
15. 	 NifITAL's training program 

A. Cordero, F. Bertsch, NCSU 
RISTROP: Four years of networking in Latin America16. J. Smython tropical soil management research 

L. Strm, F. Smith NCSU 
Evaluation of the initial responses to the alternative17. 

crops program by Bolivian farmers in the Chapare
 
Region 

D. Ursone, F. Smith 
18. 	 Soil Management CRSP alumni: a survey of their role NCSU 

and responsibilities 

The training program of the Soil Management Support 	 SMSS 
19. 

Services 

A. JuoTropSoils at Texas A&M University: past, present, 	 TAMU 
20. 

future 

J. Day
21. 	 The Technology for Soil Moisture Management ERS 

Contract growing to finance extension in Bolivia D. Hoag, R. Castedo ERS 
22. 

III. Natural Resource Management Posters 

InstitutionAuthorsTitleNumber 

23. 	 Application of GIS to assess constraints to sustainable 

land management in the Cimanuk Watershed (Java) SMSS 

24. 	 Major soil regions of the world SMSS 

SMSS 
25. 	 Microvariability in Vertisols 

TAMU 
26. 	 Integrated management of agricultural watersheds I A. Manu 

27. 	 Integrated management of agricfltural watersheds II A. Manu TAMU 

J. Heil
28. 	 Soil properties influencing hydraulic sealing of the TAMU 

surface on Alfisols in the Sahel 

Economic analysis of soil and moisture management W. Butcher 	 ERS 
29. 

and conservation 

SMSS 
30. 	 Soil moisture conditions in Africa 
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IV. Software Display 

Authors InstitutionNumber 	 Title 

Models to predict legume yield respcnses to rhizobial J. Thies, P. Singleton, NifTAL31. 
B. Bohloolinoculation 

32. Fertility capability classification system S. 'JBuol 	 NCSU 

C. Stockle 	 ERS33. 	 CROPSYST 

34. 	 CropSys: computer-based assessment of B. Caldwell UH
 

sustainability
 

35. 	 Financial analysis for inoculant manufacturing J. Rourke, M. Bartolins, NifITAL 

P. Singletonenterprises 

S. Buol, R. Rebertus NCSU36. 	 U.S. Soil Taxonomy 

37. 	 A global database for soil moisture, temperature, 
SMSSand climate stress indices 

38. Decision support systems for soil acidity and phosphorus R. Yost 	 UH 

39. Soil data base for decision support systems G. Tsuji 	 UH 
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Appendix II:Workshop Discussion Document
 

About This Document 
This preliminary document was prepared by the Soil 
Management CRSP's Technical Committee and is 
based on the experience of CRSP project leaders and 
collaborators. It is intended to provide background 
information and to serve as astarting point--and only 
a starting point--for workshop discussion and focus. 

To make the workshop as efficient as possible, 
we have briefly outlined the program's rationale and 
history. To stimulate discussion, we have also 
identified what we see as some important global 
research and development issues, and we have 
proposed a tentative mission statement, a tentative 
list of guiding principles, and atentative framework 
of program activities, 

We want you to react to this document--to raise 
questions and to provide information. Indeed, we are 
counting on you to do so. Only from such input can we 
hope to fashion aprogram responsive to the challenges 
we will face-together--over the next five years. 

Workshop Purpose 
The Global Planning Workshop has three primary 

objectives: (1) to provide information about who we 

are and how we have changed, (2) to identify the 

most pressing global research and development 
issues, and (3) to discuss the best way to deploy our 

collaborative resources over the next five years. 

After introducing you to our expanded capabilities, 
we will solicit your contributions on 

Fstablishing research aid development 
pioriiesCareconsraits ad

constraints and priorities 
Management CRSP input is most vital 
MaIdentifngent iutis m otioriginally 

*Identifying opportunities for collaboration, 
*Identifying clients and strategies for 


implementation
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•Establishing a framework for our 1994-1999 
Global Plan 

Program Rationale 
Soil and water are the foundation for sustainable 
development. Whether one talks about crops or 
livestock, family health or economic vigor, genetic 
diversity or global warming, the underlying issue is the 
same: how are we using our soil and water resources? 

The Soil Management CRSP begins here. We 
recognize that sustainable growth and rural eco
nomic development depend on the responsible use 
of these finite resources. Degrade the soil, misman
age water supplies, and the results are all too 
predictable: crops fail, economies founder, malnutri
tion increases, and the quality of life declines. As 
growing populations occupy ever more fragile lands, 
such problems threaten to proliferate. 

To avoid such calamities, nations across the 
globe must increase the production of food, fuel, 
fiber, and construction materials without degrading 
the environmental resources on which their future 

well-being will depend. The Soil Management 
CRSP helps them meet this challenge. We collabo

rate with a broad range of neional and international 
organizations to achieve a common goal: the devel

opmcnt of culturally appropriate land-management 
technologies that are economically desirable and 

environmentally sound. 

Program History 
Univ~tslties

Founded in 1981 under Title XII of the United States 
Foreign Assistance Act, the Soil Management CRSP 

consistA,of four institutions: Cornell 
University,North CarolinaState University, Texas 
A&Y University,and the UniversityofHawaii.This 
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partnership was designed to tap the large repository of 

scientific expertise housed in the U.S. land grant 
universities. Acting in concert with USAID and 

developng nations, researchers targeted a formidable 
problem: aow can we become more efficient stewards 
of the world's soil and water resources? 

Over the last 10 years, the Soil Management 
CRSP and its collaborators have begun to develop 
some answers, particularly with regard to the 
following subjects: 

"Reclaiming degraded lands 
*Managing low-input systems 
"Developing agroforestry systems 
"Characterizing soil resources 
"Overcoming soil-nutrient and soil-acidity 

constraints 
*Managing soil nitrogen 
"Developing improved soil and water 


conservation practices 

*Designing continuous-cultivation strategies 

, Improving pastures 

"Preserving biodiversity 

. Producing paddy-rice 


Trainingand education have been importantcompo-
nents of these problem-solving efforts. Some 100 


people from more than two dozen countries have 


received advanced instruction through the core 


universities. Many graduates return home ready to 

assume important research and decision-making roles. 

1992 Expandsiont 
In 1992, the Soil Management CRSP expanded to 
include four additional organizations: the Nitrogen 


Fixation by Tropical Agricultural Legumes Project
 

(NiTAL), the USDA/Soil Conservation Service 

(SCS), the USDA/Economic Resource Service 
(ERS), and the USDA/Agricultural Research Service 
(ARS). This merger broadens the CRSP's capabili-
ties in new and exciting ways. 

Established in 1975, NTAL was initially designed 
1 75, w initherbyesig 


to help frmers maximize BNF inpug, 

Etabhelin maximize 

thereby 
increasing food production and reducing the need 
for expensive nitrogen fertilizers. Over the years, the 
organization has become a center for symbiotic 
plant-microbe rese.reh and development. From its 

state-of-the-art science to its cost-efficient delivery 

systems, NiffAL will enhance the Soil Management 
CRSP's ability to 

- Develop genetic technologies that imptove the 
rhizobium/legume symbiosis for both crops 
and trees 

- Develop methods for monitoring soil and plant 
microorganisms 

- Develop environmental data bases for predicting 
rhizobia performance 

*Establish regional symbiotic resource centers 

*Provide technical assistance for commercial 
inoculant producers 

SMSS 
An expanded relationship with the USDA/SCS brings 

the Soil Management Support Services Project 

(SMSS) under the auspices of the Soil Management 

CRSP. Founded in 1979, SMSS was designed to 

classify soils and soil-distribution patterns in develop

ing countries-where the lack of such information 

was (and is) constraining efforts to conserve re

sources, increase productivity, and estanlish appropri

ate management practices. Through national and 
regional workshops, on-site instruction programs, and 

a variety of training publications, SMSS has helped 

more than 55 countries improve their soil resource 

inventories, monitor resource degradation and rejuve

nation, and apply consistent soil-taxonomy criteria. 
The merger between the CRSP and SMSS formalizes 

a partnership that has existed for many years. The
 
new relationship will help to provide developiag
 

countries with data essential to the generation and

transfer ofenvironmentalty sound development policies. 

USDAIERS & USDAIARS 
As a result of a new relationship with the USDA/ARS 
and the USDA/ERS, the expanded Soil Management 
CRSP will also include the Ttchnoiogy for Soil 
Moisture Management Program (TSMM). The ARS 

component will draw on its more than 50 years of 

experience in coping with the extreme soil and 
agroclimate problems associated with arid and semi
arid environments. That experience will enhance the 

Soil Management CRSP's ongoing efforts to over
come soil degradation and declines in environmental 
productivity. 
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this process begin with the following tentative list ofThe ERS contribution will help the CRSP 
develop sustainable technologies compatible with research and development issues: 

local farming systems and economic settings. More • Soil resource assessment and monitoring 
specifically, ERS will develop multi-disciplinary (biological, physical, chemical) 
analytical methodologies that integrate soils, agro- • Managing soil biology 
nomic, agroclimatic, and economic data as they relate •Nutrient dynamics in low-input systems 
to the long-term productive capacity ofthe natural- • Soil organic-matter dynamics 
resource base. ERS input will also help to clarify the eSolute transport processes 
way that national policies on such variables as land • Wind erosion 

use, agricultural prices, credit, and private enterprise - Water erosion and sedimentation 
influence soil management and environmental quality. - Soil crusting and amelioration 

- Soil spatial variabilityExpaded apailites Surface charge characteristicsExpanded capabilities 
•Surfae agemnt-dritics

The cumulative effect of the merger is clear the Soil 
waterlogging 

Management CRSP can now conduct a more inte-
Genotype x environment x managementw

grated research and development program than has 
interactions 

heretofore been possible. Applying expertise from 
variablesSocioeconomic

both the social and natural sciences, we will seek a i 
riaes- Priecto 

holistic understanding of the biophysical and socio-
aes* Humaneand in 

economic constraints to sustainability. Not only will 

this integration allow us to evaluate the complex costs 

and benefits of various soil and water management Tentative Mission Statement 
strategies, but it will also provide a mechanism for 
refining and reassessing program priorities to ensure In light of our new resources-nd in view of the 

that they remain responsive to needs and aspirations problems identified above--our tentative mission is 

of local users. (a) to develop sustainable soil- and water-manage
mert practices for a broad range of landscapes and 

Equally important, the new structure invigorates 
ecosystems, (b) to foster host-country capabilities

the connection between our research and outreach 
which lead to the continued development and adop

activities. In addition to enhancing the scientific 
tion of sustainable practices and policies, and (c) to 

capabilities of our core universities, the new members 
increase awareness about the relationship betveen 

provide a service-oriented dimension that will help us 
sustainable land management and tnvironmental 

transfer research results to the people who need them 


in forms they can use. More effectively than ever stability.
 
In carrying out this mission, the Soil Management

before, we will be able to address what the National 

Research Council sees as the most conspicuous CRSP will work 

obstacle to sustainable land management: the disseminv *To conduct demand-driven research aimed at 

tion ofrestarch findings to the local and regional levels, increasing the productive capacity ofthe natural
resource base. 

Reseavch and Development • To integrate social, cultural, and economic infor-

Problems for 1994-1999 mation into our analysis of the physical, chemical, 

Before we can construct a program strategy that and biological constraints to sustainable land 

makes efficient use of our expanded capabilities, we management; particular attention will be placed on 

will need to identify the most pressing constraints to matching land uses to land characteristics and 

sustainable soil and water management. In partcu- carrying capacity. 
lar, we need to identify (a) knowledge gaps and (b) 

* To collaborate with host-country peers, members of
those areas where existing knowledge has not been 
organized in forms useful to policy-makers and land regional and international centers, other CRSPs, 

users. To help stimulate discussion, we propose that PVOs, and private entrepreneurs--thus ensuring that 

109
 



Workshop Record 

we use information wisely, adapt technologies to the 

user and the setting, and link programs to active 

networks. Such collaborations will also allow us to 

promote all the components ofagroecosystem 
sustainability: productivity, stability, resiliency, and 

, .uitability. 

t To provide technical assistance, as requested,o 
those soil- and water-related projects where our 
research and development programs afford us a 
comparative advantage. 

*To deploy our activities in agroecological regions 

with representative physical, climatic, and economic 

constraints, thus increasing the global impact of our 

program. 

*To generate economic and environmental indicators 
that enable natural-resource planners to simulate and 
assess the long-term impacts of various technologies, 

- To encourage the broadest possible exchange and 

use of our technologies by holding technical confer-

ences, developing expert systems, publishing research 
information, and establishing private-sector linkages. 

Workshop Discussions 
To help link program thrusts to specific constraints, 
the workshop is organized around three tentative 
program areas: Research Support Programs, Research 
Programs, and Outreach Programs. Discussion groups 
will concentrate of the topics listed below. Within 
each group, participants will be asked to 

*Identify critical research and development 

problems 
-Underscore 	 those areas where Soil Management 

CRSP input is most vital 
*Identify clients and strategies for 


implementation 

*Identify partners and collaborators 

I. Research Support Programs 
i. Soil and land assessmentand monitoring 

Environmentally sound agricultural policies demand 

an accurate assessment of the natural-resource base 

and a reliable monitoring of its resiliency. Organisms 

and husbandry cannot be matched to the in-site 

characteristics of the land unless those characteristics 

are properly identified. In many developing countries, 

resource inventories are outdated, inadequate, or
 

nonexistent. As a result, development plans often fail
 

to consider the kinds of uses the land will support.
 

2. Knowledge synthesis and decisionsupport 
systems 
Soil management information increases daily, but 
users are often unable to avail themselves of it. If we 

are to overcome that problem, scientific data must be 

organized in forms that extension agents and policy
makers can use. Expert systems and geographic 

information systems can do just that: they turn raw 

information into useful knowledge. As a result, 

scientific expertise need no longer be confined to the 

research site or limited to the movement of a special

ist. By forcing us to organize what we know into 
problem-solving products, these systems also expose 
research gaps and guide research priorities in ways 
that encourage the efficient use of funds. They help us 

avoid doing what has already been done and rediscov

ering what is already known. 

3. Anthropclogy,economics, and publicpolicy 
Soil researchers recognize that socioeconomic 

realities influence the development and adoption of 
improved resource-management practices. New 
systems must offer lasting benefits and be compatible 
with indigenous perspectives. To identify such 
systems, we must integrate agroeconomic information 
and cultural feasibility considerations into each phase 
of the land-management research effort-from 
conception, to implementation, to recommendation. 

Researchers also recognize that inadequate or 

inappropriate institutional policies can cripple devel

opment as effectively as acid soils or drought. Sus

tainable systems will not be developed unless we 

clarify the environmental impact of national policies 

on issues such as land use, private enterprise, agricul

tural prices, and credit. 

II. Research Programs 
I. Dryland ecosystems management 
Fragile dryland areas like the Sahel are extremely 

vulnerable to degradation. In many regions, popula

tion pressures, the loss of vegetative cover, and 

shortened fallows have severely reduced the produc

tive capacity of the resource base. Wind and water 

erosion, moistuie management, nutrient dynamics, 
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lands will require a detailed analysis ofsystemspatial variability, and soil crusting all pose large-scale 
problems for farmers on dyland ecosystems. System- specific pollutants and an assessment of the remedial 

specific solutions to these problems are a prerequisite to influence of various genotype/management interactions. 

land rejuvenation and sustainable management. 
III. Outreach Program3, 

2.Steepland ecosystems management I. Technical supportofUSAID Missions and 

Throughout the developing world, inappropriate prgro.ms, as well as international,national,and 

steepland management threatens economic security private-sectororganizations 
Directly or indirectly, many development initiativesand the environment. Preventative action is particu-
advocated by USAID and other organizations requirelarly important on these systems since mistakes can 
land-management expertise: private-enterprisebe irreversible: once the soil is stripped from a 
programs must match iand uses to land-use characterhillside, corrective measures often prove futile. Off-
istics; health programs must safeguard soil and watersite problems can be equally dire: the risk offlooding 
quality; nutrition programs must evaluate the producincreases, and siltation and runoff threaten water 
tive capacity ofthe environment; natural-resourcequality, public health, and aquatic biodiversity. 

Avoiding these problems will require an understand-	 programs must predict and monitor the environmental 
impact of various human interventions. In addition,ing of soil moisture and nutrient regimes, solute 

transport processes, and the complex interactions LARCs, NARs, and other CRSPs often lack the soils 
expertise necessary to maximize the effectiveness ofbetween genotype, the environment, and various 
their efforts. If these organizations are to serve theirmanagement strategies. 
clients, they must have access to an integrated soil/ 
water program. The Soil Management CRSP can3. Rainforestand humid ecosstems management 

Every year, 14 million hectares oftropical rainforest 	 provide both long- and short-term support to a wide 

disappear. These losses are often irrecoverable: 	 range of such organizations. 

genetic diversity is not a renewable resoarce, and the 

specter of global climate change threatens to alter 	 2. Human resource development 
Developing countries often lack well-trained researchpermanently the balance of our world. Ifthe expand-

ing needs of growing populations are to be satisfied 	 ers, educators, policy-makers, and extension agents. 
Such expertise is the foundation upon which sustainover the long-term, natural resources must be respon-

sibly managed. Shifting cultivation-whether by able land-management practices are built, refined, and 

adopted. Degree programs, workshops, scientifics',sh-and-burn or bulldozer--must give ground to 

networks, and short-term seminars can all help to
sustainable practices. 

For that to happen, producers must maximize the overcome this deficiency. 

productivity of lands that have already been cleared 

and minimize future clearing by carefully matching 3. Communications 
Diverse populations and agroecosystem. requireland characteristics to land use. Such outcomes are 

contingent upon a system-specific understanding of equally diverse resource-management technologies. 

humid ecosystems. Soil acidity, nutrient deficiencies Simply publishing and disseminating experimental 
results will not meet that need. In addition to syntheand losses, soi! compaction, and an inadequate 

understanding of how various soil-crop-tree interac- sizing knowledge and organizing decision support 
systems, researchers must develop soil-managementtions affect the environment are among the chief 

constraints to the sustainability of these systems. publications that serve the needs of technology
adoption personnel. If institutional strengths are to be 

4. Remediation ofpollutedlands effectively integrated, research goals, gaps, and 

In Eastern Europe and other heavily industrialized results must also be communicated to an audience of 

regions, severe soil and water pollution threaten prospective collaborators, as well as to policy-makers 

human health, food security, and the productive and private entrepreneurs.
 

capacity of the resource base. Rejuvenating these
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Soils and Society: Responsible Management 

SoilManagement CRSP Global PlanningWorkshop
 
January 25-28, 1993
 

NCSU Campus
 
Raleigh, NC
 

USA
 

•Soi Management/Evironmental Relationships-
Monday, January 25 

Central and Eastern Europe 
Dr. Gyorgy Varallyay1:30-5:00 p.m. 

Arrival and Registration: Brownestone Hotel Noon-Lunch 

1:00p.m.5:30-7:00 p.m. 

Panel Session: Preparing the Research and DevelopmentReception: Brownestone Hotel 
Agenda-Research Support Programs, Research 
Programs, and Outreach ProgramsTuesday, January 26 

• Moderator. Dr. Roger G.Hanson
7:30 a.m. 

•Panel Members:Transportation from Brownestone Hotel to McKimmon 
Dr. Hari Eswaran: Soil & WaterResources

Center 
Assessment 

8:00 a.m. Dr. John Day: Resource Economics and 

PolicyAssessments 
Late Registration: McKimmon Center 

Ray Meyer: EnvironmentalProtectionDr.Dr. Tony Juo: SustainableEcosystem 
Mngement 

Opening Ceremony: Dr. Roger G. Hanson presiding 

Dr. Goro Uehara: Information Technology
*Dr. J C. Wynne: Welcome to NCSU Management*Dr. Robert R. Shaw: Workshop Goals 

Keynote Speakers: Dr. Robert R. Shaw presiding 
Dr. Alan R. Hurdus: New Challenges for * Rapporteur: Dr. Paul Singleton 

the Soil Management CRSP 2:45 p.m.--Coffee 

* Dr. Richard Sawyer Wanted: The Wisdom to 
3:15 p.m.

Address the Needs of Agriculture & the 
Session for Open Interactions: Dr. Jot Smyth andEnvironment 


Dr. Paul Singleton presiding

10:00 a.m.--Coffee 


Poster sessions

10:30 a.m. In-house achievements
 

Plenary Session: Experiences and Future Challenges: • Computer scene
 

Dr. Richard Arnold presiding 5.30 p.m.
 

*i-ost-Country Experiences Transportation to hotel 

Dr. Mamadou Ouattara
 
Dr. Armando Ferrufino
 7:s0 anm. 

International Agriculture Research Centers 
7:30 a.m.

Dr. Kenneth Cassman 
"Soil/Water Resource Management Research and Transportation from Brownestone Hotel to McKimmon 

Center 
Development Issue--Present and Future. 


Dr. S. M. Virmani
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Thursday, January 288.00 a.m. 
7:30 a.m. 

Breakout Working Groups-Session I: Research 

Support Programs Transportation from Brownestone Hotel to McKimmon 
Center

Soil &Land Asssment andMONtaingGroup1: 
•Facilitator. 	 Dr. James H. Ware 8:00 a.m. 

*Rapporteurs: Dr. Har Eswaran Breakout Working Groups-Session I: Outreach 
Dr. Larry Wilding Programs 

Group2: 	 Knowledge Synthesis and Decision Group 8: Technical Support of USAID Missions 
Support Systems and Programs, and International, 

"Facilitator. 	 Dr. Jeri Berc National, and Private-sector Organizations 

*Rapporteurs: Dr. Goro Uehara • Facilitator. Dr. Jerry Hammond 
Dr. Susan Riha • Rapporteurs: Dr. Thomas H. Carr 

Dr. John Kimble 
Group3: Anthropology, Economics, and Public 

Policy Group9: Human Resources Development 

"Facilitator Dr. Gary Jann - Facilitator:. Dr. Jeri Berc 
Dr. Philippe Baveye•Rapporteurs: Dr. John Day 	 • Rapporteurs: 

Dr. Frank Smith 	 Dr. Victor Phillips 

Group 10: 	 CommunicationsNoon--Lunch 
Facilitator Dr. Gary Jann 

1:00P.M. : Rapporteurs: 	 Sidney Westley 
Tim McBrideBreakout Working Groups-Session II: Research 

Programs 
Noon-Lunch 

Group4: 	 Dryland Ecosystems Management 
"Facilitator Dr. James H. Ware 1:00p.m. 
"Rapporteurs: Dr. Lloyd Hossner Workshop Conclusion: Dr. Richard Arnold presiding 

Dr. James Parr 
- Reports from the Breakout Working Groups 

Group5: Steepland Ecosystems Management: Group1: Har Eswaran and Larry Wilding 

*Facilitator 	 Dr. Jerry Hammond Group2: Gore Uehara and Susan Riha 

"Rapporteurs: Dr. Keith Cassel Group3: Frank Smith and John Day 
Dr. Tony Juo Group4: Lloyd Hossner and James Parr 

Group5: Keith Cassel and Tony Juo 
Group 6: 	 Rainforest and Humid Ecosystems 

Group6: Charles Davey and Jot Smyth
Management 

Group 7: Paul Singleton and Janice Thies 
"Facilitator 	 Dr. Gary Jann 

Group8: Thomas Carr and John Kimble 
SRapporters: 	 Dr. Charles B. Davey 

Group9: Victor Phillips and Philippe Baveye
Dr. T. Jot Smyth 

Group10: Sidney Westley and Tim McBride 

Group 7: Remediation of Polluted Lands *The Task Before Us: Global 1994-99 

*Facilitator. 	 En. Jeri Berc 
Dr. Roger Hanson and Dr. Tony Juo 

•Rapporteurs: Dr. p7aul Singleton 
Dr. Janice Thies - Workshop Highlights and Closing Remarks 

Dr. Robert R. Shaw5:30p.m. 

Transportation to hotel 	 5:00 p.m. 

7. 0 p.m. 	 Transportation to hotel 

Workshop Dinner. Brownestone Hotel, Dr. Eugene
 
Kamprath, MC; Guest speaker Dr. Tejpal Gill,
 
USAID.
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USA 
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North Carolina State Univ. 
Box 7619 
Soil Science Dept. 
Raleigh, NC 27695 
USA 

Arthur B. Onken
 
Texas A&M Univ.
 
Rt 3 Box 219
 
Lubbock, TX 79401
 
USA 
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Robert ShawJames F. Parr 
USDAUSDA/ARS 

Bldg. 005, Rm 414, BARC-W P.O. Box 2890 
Soil Conservation ServiceBeltsville, MD 20705 
Washington, DC 20013USA 
USA 

Victor D. Phillips 
Paul SingletonUniv. Of Hawaii 

Hawaii Institute of Tropical Ag. Univ. of Hawaii 
NilTAL Center3050 Maile Way 
1000 Holomua Rd.Gilmore 214 
Paia, HI 96779Honolulu, HI 96822 
USAUSA 

Charles SlogerParker F. Pratt 
Soil Mgmt CRSP USAID 

209 Daniels Hall R&D/AGR/RNR 
Room 406F, SA-18Box 7113 

Raleigh, NC 27695-7113 Washington. DC 20523-1809 
USAUSA 

Jorge A. Quinonez Benjamin F. Smallwood 
Proyecto LUPE-SRN/AID USDA/SCS 
Col. Lomas Mayab, Edieicio-Holanda P.O. Box 2890 Washington, DC 20013 

Calle Copan 3129 USA 
Tegucigalpa, F. Morazan 

Frank SmithHonduras 
Dept. of Psychology 
North Carolina State Univ.Paul Reich 

USDA/SCS Campus Box 7801 
P.O. Box 2890 Raleigh, NC 27695 
Rm-4838-S USA 
Washington, DC 20013 
USA T. Jot Smyth 

North Carolina State Univ. 

Ed Runge Box 7619 
Texas A&M Univ. Soil Science Dept. 

Soil and Crop Sciences Dept. Raleigh, NC 27695 
College Station, TX 77843-2474 USA 
USA 

Padma Somasegaran 

Freddy Sancho Univ. of Hawaii 

Cornell University NiITAL Center 

Dept. of Soil, Crop, and Atmospheric Sciences 1000 Holomua Rd. 

Bradfield Hall Paia, HI 96779 
Ithaca, NY 148534901 USA 
USA 
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A. Syarifuddin-Karama 
Center for Soil & Agro. Research 
Jalan JR H. Juanda No98 
Bogor, N. Java 16123 
Indonesia 

Daniel B. Taylor 
Virginia Polytechnic Institute 
Dept. of Agric. Econ. 
Blacksburg, VA 20462-0401 
USA 

Numbem Tchatchoua 
Cornell University 
Dept. of Soil, Crop, and Atmospheric Sciences 

Bradfield Hall 
Ithaca, NY 14853-1901 
USA 

Luis E. Tegras 
Agro-Sistemas 
3020 SW 2nd Avenue 
Gainesville, FL 32607 
USA 

Janice Thies 

Oregon State Univ.
 
Dept. of Soil Science 

ALS Room 3017 

Corvallis, OR 97731 

USA 


Thomas L. Thurow
 
Texas A&M University 

Range Science and Ecology 

College Station, TX 77843 

USA 

Dennis J. Timlin 

USDA-ARS
 
Systems Research Lab 
Room 008, Bldg. BARC-W 

10300 Baltimore Ave. 

Beltsville, MD 21666 

USA
 

Samba Traore 
Institut D'ecoromie Rurale 
Station de Recherche Agronomigue 
Cinzana, BP 214, Segou 
Segou 
Mali 

Gordon Y. Tsuji 
Univ. of Hawaii 
2500 Dole St. 
Krauss Hall 22 
Honolulu, HI 96822 
USA 

Goro Uehara 
Univ. of Hawaii 
2500 Dole St. 
Krauss Hall 22 
Honolulu, HI 96822 
USA 

Jan van Schilfgaarde 
USDA/ARS 
Bldg. 205, Rm 115, BARC-W
 
Beltsville, MD 20705
 
USA 

Everet D. Vandenberg
 
USDA/SCSiWSR
 
P.O. Box 2890
 
Washington, DC 20013
 
USA
 

Gyorgy Varallyay 
Res. Inst. Soil Science & Agric. 
Hungarian Academy of Sciences 
Herman Otto UT 15 
Budapest
 
Hungary H-1022
 

Surinder M. Virmani
 
ICRISAT
 
Patancheru, AP 502324
 
India
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Michael G. Wagger 
North Carolina State Univ. 
Box 7619 
Raleigh, NC 27695 
USA 

Russel Yost 
1910 East W;t Rd. 
Univ. of Hawaii 
Honolulu, HI 96822 
USA 

James H. Ware 
Soil Conservation Service 
P.O. Box 2890 
Washington, DC 20013 
USA 

Ibrahim Zanguina 
INRAN 
B.P. 429 
Niamey 
Niger 

Charles W. Wendt 
Texas A&M Univ. 
Texas Ag. Expt. Station 
Rt 3Box 219 
Lubbock, TX 79401-9757 
USA 

Sidney Westley 
Univ. of Hawaii 
NifTAL Center 
1000 Holomua Rd. 
Paia, HI 96779 
USA 

Larry P. Wilding 
Texas A&M Univ. 
Soil and Crop Sciences Dept. 
College Station, TX 77843-2474 
USA 

George F. Wilson 
Jamaica Agr. Dev. Found. Res. Program 
17 Ruthven Rd. 
Kingston 10 
Jamaica 

Arthur Wollum 
North Carolina State Univ. 
Box 7619 
Soil Science Dept. 
Raleigh, NC 27695 
USA 
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