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Outreach and Training for Technology Transfer

Mysmrie.a of pature unraveling in re-
search laboratories may hold answers
to global problems of sustainable agricul-
ture, hunger, and malnutrition; however,
these need to be translated into practical
techniques and applications. The links
between farmers and researchers are made
possible by agricultural training organiza-
tions and extension services. Recent BNF
training activities in Uganda, Nepal, Aus-
tria, and Hawaii are examples of this ef-
fort.
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Dr. Padma Somasegaran, NifTAL mi-
crobiclogist, provided BNF expertise for
the Applied BNF Technology Training
Workshop held in Jinja, Uganda, June 29
-July 3, 1992, Other resource and teach-
ing personnel included Phinehas Tuka-
muhabwa from Namolonge Research Sta-
tion, Charles Nkwine, Moses Mhbalule,
and James Muwanga from with Makerere
University,

The workshopwas supported by the USAID
BNF/Legume Management Outreach
Project (BNF/LM-OPP). Other sponsors
included Agricultural Cooperative Devel-
opment International (ACDI), Uganda Co-
operative Alliance (UCA), Uganda Coop-
erative Central Union (UCCU), and
NifTAL.

The 29 participants represented a broad
cross-section of the commumity — govern-
ment agriculture and forestry agencies,
non-governmental organizations, church-

nsored groups, and local farms. For-
mal presentations were integrated with
hands-on, practical exercises to give them
a good background in the application of

BNF lechnology at the farm level. Dem-
onstration field plots were examined for
yield increases in inoculated beans and
alfalfa. “The students were impressed by
the differences between the inoculated and
uninoculated plots,” said Somasegaran,

Participants in the Uganda training coursa learn

how to assess BNF by sxamining root nodulas
in the field.

“They could visualize the tremendous po-
tential for the use of inoculants in Uganda, ™
Television footage of the workshop was
included in a program on BNF technology
in Uganda as part of the Farming World
SCries.

NEPAL

Malnutrition and poor soil fertility are
among the most urgent problems in Nepal.
Research has shown that inoculating grain
legumes can increase productivity up to
60%. To address these problems and
develop stralegies to exploit the potential

of BNF, a National Seminar in BNF in
Nepal was held in Kathmandu in May
1992,

The seminar was attended by 40 people
representing 18 government agencies and
non-governmental organizations. Issues
and needs expressed by participants were
developed into clear policy statements in
the areas of inoculant production and dis-
tribution, training and extension, and co-
ordination of district and national policies.
Priority recommendations included the
establishment of regional inoculant pro-
duction facilities and national training of
BNF extension personnel.

Following the policy seminar, a five-day
training workshop on BNF and legume
management was conducted in Dhulikel.
It was spomsored by BNF/LM-OPP,
CARE-Nepal, and NifTAL. Resource
persons included Dr. Harold Keyser of
NifTAL, Dr. K.D. Yami from the Royal
Nepal Academy of Science & Technology,
Dr. S.L. Maskey of the Central Soil
Science Division, Netra Chhetri from
CARE-Nepal, and Mike Feingold with
the Nepal Community Support Group.

The 26 extension specialists from govern-
ment agencies and non-governmental
groups learned about the role and impor-
tance of BNF and legumes in sustainable
agriculture, inoculation methods, and re-
search and demonstration techniques.
According to Keyser, “The students learned
about BNF in the context of whole crop-
ping systems and soil fertility. Thistypeof
integrated training is important if BNF is
to have an impact on Nepal’s agriculture.

Continued on page 2




Dr. Yami discusses nodulation with trainaeg in
Kathmandu, Nepal.

AUSTRIA

The Interregional Training Course on the
Use of Isotopes and Radiation Techniques
to Enhance Biological Nitrogen Fixation
was held in Vienna, Austria, in June 1992,
for participants from 21 countries. It
featured lectures, practical exercises and
demonstrations on inoculant production
technology, and rhizobia identification
techniques taught by Dr. Somasegaran.
The course was sponsored by the Interna-
tional Atomic Energy Agency (LAEA) and
FAOQ, and was organized by Dr. Seth
K. A. Danso (Soil Fertility, Irrigation and
Crop Production Section) and Dr. Gudni
Hardarson (5oil Science Unit, Joint FAQ/
IAEA Programme).

HAWAII

NifTAL shared its BNF expertise with its
home state of Hawaii through a week-long
workshop in July on applied BNF tech-
nologies for state extension agents. Eleven
agents participated in the intensive, inter-
active course supported by the State Legis-
lature through the LISA (Low Input Sus-
tainable Agriculture) for Hawaii Project.
During the course, they developed action
plans for applying BNF technologies like
green manurnng with legumes in local
cropping systems, planting leguminous
ground covers for erosion conatrol, and
promoting the use of inoculants by small

Extansion agants from Mauli harvest a pot
axparimant as part of thair training in BNF,

NifTAL's Training Programs

benefits of BNF are not fully real-

ized in many developing countries

due to the lack of trained personnel. Since

1976, NifTAL has addressed this problem

by expanding the pool of men and women

who are able to establish and maintain
BNF programs throughout the world.
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NifT AL has trainad over 500 scientisgts, tachni-
clans, and extension personnel representing
&7 countrias.

The training program uses three general
approaches:

1. Postgraduate Training

Masters and doctoral candidates from the
University of Hawaii or collaborating uni-
versities are awarded research assistant-
ships. Many of NiIfTAL's graduates are
now active in international agricultural
development.

2. Intern Training and Visiting Scientist
Program

Interns and visiting scientists participate in
collaborative research projects with
MNifTAL staff. While conducting their
projects, the visitors receive individually-
designed instruction in topics as diverse as
thizobial microbiology, inoculant produc-
tion, and legume agronomy. The partici-
pants are usually supported by their gov-
emments or by international funding agen-
cies to gain specific skills to implement
BNF projects.

3. Training Courses

The basic six-week course in legume/rhi-
zobia technology was first offered in 1976,
and continues to be popular, It covers all
aspects of the topic through hands-on labo-

ratory, field, and greenhouse exercises
supporied by lectures and demonstrations.

Participants learn all the skills necessary to
conduct their own BNF-related research.

NifT AL staff recognizes the need to extend
validated BNF practices to farmers in the
field. NifTAL specializes ina “training of
trainers™ program for exiension personnel
from government, business, and privale
voluntary organizations. Participants gain
a comprehensive understanding of the ap-
plied aspects of BNF, and receive training

2

muaterials to help them transfer this knowl-
edge to other extension agents and farm-

ErS. ‘

Most training activities are held in collabo-
ration with other institutions, organiza-
tions, and businesses. Training courses
can be customized with modular compo-
nents to provide a specific focus as needed.
The following units are now offered as
specialized separate courses or in any com-
bination:

* General Rhizobial Microbiology

# Strain Tdentification

% Genetic Technology of Rhizobia

* Inoculant Production

* Inoculant Quality Control

* Inoculant Enterprise Development

* Extension Training

NifTAL is now exploring opportunities to
present BNF technology training as inte-
gral components of broader programs.
For example, legume-based BNF can ef-
fectively complement efforts in sustain-
sble agricultural systems, ecosystem res-
toration and conservalion, erosion con-
trol, and soil nutrient management.

Tentative 1993-1994 Course Schedule ‘
Additional courses will be organized as
requested by collaborating institutions and
funding agencies.

Olnoculant Production and Quality Con-
trol; Bangkok, Thailand; March 24 - April
30, 1993

O Legume Inoculant Production as a Busi-
ness Enterprise; Hyderabad, India; Au-
gust 9-20, 1993

OTechniques for the Study of Rhizobia
Physiology and Ecology; Cairo, Egypt;
September 6 - October 1, 1993
OModerm Methods for the Study of Rhi-
zobia; Rabat, Morocco; January 10-18,
1994

OMethods in Lepume BNF Technology;
Aleppo, Syria; April 4-22, 1994
OLegume BNF Technology for Sustain-
able Agriculture; Chapingo, Mexico; Au-
gust 1-26, 1994

O Legume BNF Technology for Extension
Specialists; Nairobi, Kenya; November 7-
18, 1994

For additional information, contact, Trm"
ing Coordinator, NifTAL, 1000 Holomua
Road, Paia, HI 96779-9744, USA, phone
(808} 579-9568,



Commercializing BNF Technologies:

'B}' Towm Carr

ifTAL recently established an Office

for Private Enterprise Development
for the inoculant production industry.
the new Development Officer, it 15 1
responsibility to develop a strategy
action. As [ pursue my day-to-day tas
sense skepticism mixed with curiosity
the academic research community, the
vile sector, and the financial supporie
The researchers may be wondering hg
this new private-sector support affects
direction of their work. Those fromind
try might be speculating on what NifT
can do for them that they can't already @8
for themselves. The donors are possil
reflecting on the effectivensss of a we
known research institute such as NifT.
as an advisor in the commercial realm.

[ can put some of these concerns and fe
to rest by assuring my colleagues in
international bio-technology research
munity that their role is more impo
than ever as this program is

their knowledge and participation. I
ticipate & win-win situation as effective
technology transfer and network programs
are promoted and commercial aspects of

'umcu]mt production are developed.

The number of requests for our assistance
from the private sector continues lo in-
crease, USAID and other international
agencies who have supported our research
for u number of years, both monetarily and
with confidence in the technological po-
tential, should see this trend as s logical
extension of our research. With research
focused on product enhancement, quality
snalysis techniques, production profi-
ciency, and computer modeling for finan-
cial appraisals and on-farm benefit assess-
ments, the link is obvious.

This venture into the private sector is more
& means to a prudent end than a crusade for
capitalism. NifTAL's rationale in

ing the privatization of the inoculant in-
dustry in developing countries lies in the
premise that the ultimate beneficiary of
commercially-produced and quality-tested
inoculant is the farmer end-user. The
means to ensure a reliable, viable, and
affordable legume inoculant is through a
sustained and profitable commercial op-
eration. This rationale is certainly compat-
ible with NifTAL's goal of increasing
arm income and output while decreasing
production input costs through introduc-
tion of BNF technology.

But why private sector? The main point is
“gustainability,” a term popularized by the
development sector to describe systems
which will endure long after government
grams have mdul Nlﬂ' AL

and donor p

-qmt'r

Jﬁ-"i#-

1 i
= '.
;.l - X L\
2 '\t\\ \

is -dvnunug mlhnqmlmm the  oculant production operations, let me know
standards, man-

nead to establish i
datory external quality control testing, and
product certification.

Who Benefits?

What about the farmers? They need a
viable product with a clear economic re-
turn. Their level of confidence in BNF
technology as a viable alternative to chemi-
cal fertilizer has a direct correlation to the
porate bottom line. This again strength-
thlsmhl‘.hﬁrﬂt-lmh sector performs in

e private-sector production and manda-
Wy quality testing the only issues in-

ved with BNF promotion? No, but
Whilc they are extremely important, we
; nﬂtrluu sight afyﬂu function of
ension services in farmer education and
academic institutions in product devel-

B, extension services, and private-sector
nt producers.

*s join forces to work on this new focus.
ou have alternative methods for effec-
and sustainable technology transfer,
me know — 1'm listening. If you want
nce in developing commercial in-

— it"s my job to help.

COMMERCIAL CORNER

MicroBio RhizoGen Corporation
MicroBio RhizoGen Corporation an-
nounces that they are expanding their
research and production facilities. Their
new address is 818 - 48th Street East,
Saskatoon, Sask, STK 3R3, Canada, phone
(306) 373-3060, fux (306) 374-8610. MBR.
produces legume inoculants in Weslern
Canada using indigenous peat. They have
16 fermentors on site, each with a working
volume of 400 liters.

Computer Program
for Financial Analysis
NIfTAL has developed a computer pro-
gram to evaluate the potential profitability
of inoculant production enterprises.
FAIME (Financial Analysis for Inocu-
lant Manufacturing Enterprise) is de-
signed to assess the feasibility of starting a
legume inoculant production facility or
evaluate an existing enterprise. The pro-
gram is based on production data collected
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from private and government inoculant
producers in several countries.

According to Tom Carr, Private Enterprise
DmrnlupmentSpucuhst “FAIME isa great

uurcmmnhr.hmgﬂ' :
signed to various financial and technical
options. FAIME will then project the
effect of these choices on the financial
health of the business.

Contact Tom Carr ai NifTAL for additional
information.



Ttmuhm olgutnu adapt to the challenges of environmental change.
Evolution of development institutions is similar, Program and technical successes
eliminate particular construints and lead to new challenges within a dynamic political,
social, and economic environment. Key to Nif TAL's success is the logical evolution
we experience while pursuing our basic mission. That mission is to ensure that farmers
and natural resource managers can derive full benefit from BNF through quality BNF
products and technology.

NifTAL’s early focus was on developing Rhizebium germplasm resources for tropical
legumes and increasing technical capabilities of national institutions. There were
significant constraints to delivering BNF technology to the field, NifTAL’s original
director, Sheldon Whitney, wisely added a legume management program. His
successor, Jake Halliday, initiated extensive international network activities to field
test germplasm and measure legume inoculation response. Joe Burton and Padma
Somasegaran of NifTAL's research staff developed low cost fermentor systems, and
inoculant production training was emphasized to improve inoculant products. Re-
search efforts at Nif TAL expanded under Ben Bohlool's leadership, especially in the
areas of molecular biology and rhizobial ecology. Ecological research led to the
development of models for predicting performance of rhizobia in the field. These
miodels are now useful for planners and investors in BNF technology development.

The future is exciting. NifTAL has joined Texas A&M, Hawaii, Comell, and North
Carolina State Universities us & member of the Soil Management Collaborative
Research Support Program (TropSoils CRSP). Through the CSRP we can further
integrate BNF technologies into the larger issues of soil and natural resource
management. This is appropriate as NifT AL matures into a comprehansive center of
expertise. While prior successes have reduced some fundamental constraints to the
adoption of BNF technologies, significant constraints still exist, and they help define
our future strategy.,

Our client-driven approach helps to focus research, training, communications, and
enterprise development efforts. NifTAL has added new elements to meet our mission.
For example, we have embarked on a significant effort to facilitate commercial
production and marketing of quality legume inoculant products. This effort is
supported by research and is directed at developing improved inoculant production,
packaging, and quality control methodologies. Training programs are expanding to
include business and marketing elements. We emphasize PVO/NGO and extension
specialist training to enhance BNF technology adoption and market development.
Genetic resource development targets forestry species as well as the survival and
performance of rhizobia in inoculants. Another aspect of Nif TAL's evolution includes
collaboration with International Agricultural Research Centers. This linkage is
expected to yield comprehensive management strategies to enhance BNF in cropping
Bystems.

We review our history with pride and welcome the challenges shead. The Nif TAL staff
looks forward to continued, as well as new, collaboration with dedicated colleagues
throughout the world who share our development and research goals.

Paul Singleton
NifTAL Director

Dr. Pawl Singleion was appointed Director of NifTAL in May 1992, He joined NifTAL in 1982
and served ay Director of Research. He did his undergraduate work in Economics at the
University of Colorado, and was awarded an MA in Agricultural Economics from the University
of Florida. He received an MSc and PhD in Agronomy and Scil Science from the University
of Hawaii, mmmmquﬁﬂﬂ;nmmmm
processes of the saybean-Bradyrhizobiwm japonicum symbiosis.
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Pmspm:ts for Nodulating Cereal

§ For years scientists have been

- intrigued with the prospect of
symbiotic nitrogen fixation by
economucally important cerealsy
and rhizobia, Drs. M.K. Al-Mallay,
M.R. Davey and E.C. Cocking of
Nottingham University, United Kingdom,
have pioneered research in this exciting
and controversial field.

During his visit to NifTAL in August
1992, Dr. Cocking reported on the progress
his team has made inducing nodular struc-
tures on cereals, The researchers previ-
ously induced nodular structures on oil-
seed rape and rice by first treating the roots
with cellulase and pectolyase enzymes,
then inoculating with rhizobia. The en-
zymes apparently degraded root compo-
nents which normally prevent rhizobial
infection,

Cocking reporied that altered root devel-
opment in rice, rape, wheat, and maize in
response to rhizobia has been observed,
even without enzyme preireatmeni. Re-
searchers are mmoculating the cereals with
rhizobia that are able to induce stem nodu-
lation on Aeschynomene sp. or nodulate
the non-legume Parasponia. These spe-|
cial rhizobia apparently have an enhanced
ability to penetrate the cereal roots and
proliferate between the cortical cells, The
rhizobia elicit a thickening of certain lat-
eral roots, while root elongation stops.

Other scientists, primarily in China, are
also pursuing various approachesto achiev-
ing nitrogen fixation by cereals. As with
Cocking's team, results are still prelimi-
nary and subject to controversy. A break-
through could revolutionize agriculture
and have tremendous benefit for mankind.

Opportunities for U.S.
Inoculant Producers

Interested in a joint ventura? USAID
is sponsoring a program of technol-
ogy development through Indian -
American R&D joint ventures. The
project is called the *Program for the
Advancement of Commercial Tech-
nology™ and is centered in the PACT
Division of the Industrial Credit and
Investment Corporation of India Lid.,
Bombay. Interested parties can write
to NIfTAL; or PACT, 163 Backbay
Reclamation, Bombay 400 020.




NEWSWORTHY
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News from the
) Cairo MIRCEN
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The Biofertilizers Unit of the Cairo
MIRCEN conducts applied research that
supporis national agricultural policies for
Egypt. Researchers have targeted a variety

Dr. E.T. Craswell reports that research-
ersat the Australian Centre forInterna-
tional Agricultural Research are plan-
ning a new project to use recently devel-

The Role of the Legume in the
Nitrogen Cycle of Productivity
and Sustainable Pastures

of root-ussocisted microorganisms for
study. Drs. N.I. Magdoub, M.E. El-
Haddad, Y.Z Ishac, and M.I. Mostafa
report that young scientists are encouraged
to enter new rescarch felds in 1) stem
nodulating symbiotic systems, 2) silicate
bacteria as biofertilizers, and 3) interac-
tions between Rhizobium spp. and cereal
plants,

oped BNF mesasurement methodologies
Lo assess and manage the nitrogen inpuls
from food legumes in cereal production
systems in Pakistan and possibly Nepal.

Research st CIAT attempts to clarify the
role of the legume in providing N for
sustainable pasture systems. Studies simu-
late the fluxes of N in grazed pastures
receiving no N fertilizer. Results published
by Dr. R.J. Thomas indicate that the
amount of legume-fixed N required to bal-
ance the cycle without draining soil organic
N reserves was estimated to vary from 38 %
to 53 % of above-ground herbage N (AGHN)
or from 20% to 31 % on dry matter (DM)
for tropical pasture systems with a range of
pasture utibzation of 10% to 40%. At
higher utilization levels of 50% to 70 %. the
N input increases from 57% o 67% of
AGHN or 35% 10 45% DM. These simu-
lations also provide an insight into (he
relative importance of various recycling
processes including internal cycling, litter
decomposition, and excreta returns.

Current research in Indonesia is focusing
on BNF by soybeans in rotation with rice
crops. Flooding of the rice plants and
presence of rice roots can disrupt popula-
tions of nitrogen-fixing bacteria. An
attempt is being made to optimize BNF by
selecting strains of rhizobia to allow for
different conditions prevailing in upland
and lowland cropping systems. Another
project is working on increasing the pro-
ductivity of casuarina and eucalypt plan-
tations by inoculation with selected sym-
biotic microorganisms.

Researcher Abo El-Soud recently mea-
sured effects of nitrogen fertilization and
soil type on the inoculation response of
five legumes. His results showed that a
low dose of nitrogen fertilizer increased
nodulation. All legume hosts (faba bean,
peanut, clover, soybean, and cowpea) re-
sponded positively to rhizobial inocula-
tion in the three Egyptian scil types tested.
A meeting of Australian BNF scientists
was held in Canberra in October 1991, to
review previous support of BMF research
and to identify new directions and oppor-
tunities. The presentations are summa-

' Cairoscientists also study VA mycrorrhiza,
P dissolver B. megartherium var
phosphaticum, Azotobacter chroococcum,
Frankia, and Pseudomonus fluorescens,

For more information contact R.J. Tho-
mas, CIAT, Apartado Aereo 6713, Cali,
Columbia or refer to Grass and Forage

For further information, conisct Cairo
MIRCEN Director, Dr. M.N.1. Magdoub,
Faculty of Agriculture, Ain Shams Uni-
versity, Cairo, Egypl, phone 20-2-
2201172, fax 20-2-2584128, telex 20092
HELEQO UN.

Future scisntiste from 5t. Joseph's third grads
class sxamine rhizobia in NifTAL's microblol-
ogy lab.

rnzed in ACIAR Working Paper #37:
“Review of ACIAR Reszarch on Biologi-
cal Nitrogen Fixation” edited by Dr. LR.
Willett. Reports cover
- micronutrient requirements for BNF
and growth of legumes
= ecological studies of root nodule bac-
teria and use of legume inoculant
= BNF by soybean in rotations with rice
- ecology of rhizobia-nodulating tree
and food legumes
- development and evaluation of meth-
ods to measure BNF
- production and utilization of shrub
legumes
- multipurpose shrub legumes for infer-
tile soils in the tropics
Recenl ACIAR Research Notes providing
ENF information include *Increasing the
productivity of black wattle in China™
(RN 2 10/90) and “Effects of iron defi-
ciency on nitrogen fixstion in peanut
cropa™ (RN B 6/91). For more informa-
tion, write Research Programme, ACIAR,
G.P.0. 1571, Canberra ACT 2601, Aus-

tralia.
5

Science, 1992, Vol 47:133-142.

Dr. Natakom Boonkerd, Director of the Biclogi-
cal Nitrogen Fixation Resource Centar (BNFRC)
in Bangkok, has bean awarded the Agricultural
Seclance Foundation Award for Outstanding
Scientiat for 1992 by Hie Majeaty tha King of
Thailand.



NEWSWORTHY

Tropical Soil Biology and Fertility Programme (TSBF)

Dr. Peter Salema, currently with FAQ/
IAEA Joint Division in Vienna, is the
newly-glected Chairman of the Board of
Management of TSBF. He replaces Dr,
Pedro Sanchez, of ICRAF, who just com-
pleted a three-year term. Dr. Sanchez notes
that during these first three years, the orga-
nization has become recognized through-
out the world as the leader in the biological
side of tropical soil fertility and interna-
tional soil research. For more information
about TSBF, contact M.J, Swift, P.O. Box
30592, Mairobi, Kenya. TSBF is on line
with CGNET e-mail network; their address
ise CGI416 for CGNET users, or
TSAF@CGNET.COM for INTERNET
Users.

TSBF established a regional network in
India during & workshop held in Kosani,
Uttar Pradesh, April 6-10, 1992. This

workshop was attended by 40 scientists
from India and Sri Lanka and represented
specializations in =oils, ecology, biology,
and agriculture. Of the seven major TSAF
projects in the network, the BNF commu-
nity should be most interested in the work
being done with nitrogen-fixing trees and
their relevance to the maintenance of soil
fertility in North-Eastern Himalaya. Re-
search topics include the albizzia-rhizo-
bium sssociations. Principal investigator
is Dr. E. Sharma at the G. B. Pant Institute
of Himalaya Environment and Develop-
meat, P.O. Box Tadong, Gangtok, Sikkim-
737102.

In response to the needs identified by
participants at a MIRCEN Training Work-
shop held in Nairobi in June 1991, TSBF
established the Rhizobium Ecology Net-
work in East and Southernm Africa

{RENEASA). Support has been received
from UNESCO-ROSTA Biosciences
Programme. Selected network coordina-
tors are developing a standardized experi-
mental package that will allow identifica-
tiom of the biodiversity of indigenous rhi-
zobia in soils and enumeration of their
respective population sizes without requir-
ing full access to a complete microbiologi-
cal laboratory,

According to Michael A, Nyika, partici-
pant in the 1991 Nairobi- MIRCEN Work-
shop, inoculant sales at Soil Production
Research Laboratory Inoculant Plant in
Zimbabwe have declined during the 1991-
92 season due to the drought they have
been experiencing for the last two years.
SPRL is located at the Grasslands Research
Station in Marondera.

14th North American Symbiotic Nitro-
gen Fixation Conference. For 26 years on
a two-yearcycle, the North American Sym-
biotic Nitrogen Fixation Conference (for-
merly the Rhizebium Conference) has been
a major vehicle for information exchange
among various disciplines within thg

Although the conference is held-{nNorhy

America, participants (us (

ity b aden
300) come ; .“5.5{| o8
-l-lr s 10

are Drs. Peter H. Gral
Sadowsky, and Carroll ¥
matter ranges from the o th

very applied. This vear's tbf il in-

clude genetics, “evolution, taxomo and

diversity, physiology, mineral nutritiG,
inoculant production and quality, non
guminous symbiotic systems, environme
tal stress in symbioses, agronomic aspects,
and international programs in biological N_)
fixation. The program includes invited and
contributed lectures, round table discus
sions, poster sessions, and social events.

The 1993 Conference will be held July 25-
30 at the University of Minnesota in St.
Paul and immediately precedes the Ameri-
can Society of Plant Physiology Confer-
ence. For more information, contact Nancy

Harvey, Program Coordinator, Educational
Development System, 405 Coffey Hall,
1420 Eckles Ave., University of Minne-
sota, 5t. Paul, MN 55108-6068, USA,
phone 612-625-8215, B00-367-5363 (USA
only),

fax 612-625-2207, e-mail
E] @c.upg.umn.uiu -

piing and conferences off
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ternational Seminar
the Tropics eld ir
Cuba on Novdmber J8:2

information, cg % Pror

SA, Account ‘-_\ Pesq
Vedado, Hab T=333152.

proational Col n Nitrogen
pn meets in egico, De-
her 6-12, 1992, ,* nforma-
n, write Apartado™Postal 565-A,
ETTIS ,» Mexico, phone (73) 139877,

fax (73) 173425.

Bith North American Forest Soils Confer-
ence takes place in Gainesville, Florida,
USA, May 9-13, 1993. For details, write
to Dr. Phillip E. Pope, Purdue University,
West Lafayette, IN 47907-1159, USA,
phone (317) 494-3593,

fi

1st Crop Science Conference for Eastern
and Southern Africa will feature the theme
Sustaining Crop Production in Africa:
Challenges to Science. The conference
will be held in Kampala, Uganda, June 14-
18, 1993, Contact Dr. Adipala Ekwamu,
akere University, PO Box 7062,

a, Uganda.phone 256-041-531152,

mal’ Symposium on Ni-

wilhl Non-Legumes will

*f September 6-10, 1993,

p1formation, contact Dr. Nabil

mculty of Agriculture, 12613

C Uniyersity, Giza, Egypt, phone 02-
7 68 02-349-Ta1.

R
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ference s

trogen Fixation Con-
planned for Brisbane,

Australi ber 1993, For addi-
tional information; ®ontact .A.Bushby,
306 Carmody Road, St. Mcia, QId 4067,

Australia, phone (07) 377-0209, fax (07)
371-3946.

NFTA International Workshop on Rose-
wood (Dalbergia spp.) will be held in
Hetauda, Nepal, in June 1993. Contact J.
Roshetko, NFTA, 1010 Holomua Road,
Paia, Hawaii, 96779, USA.




NEW PUBLICATIONS

Biological Nitrogen Fixation
for Sustainable Agriculture

Edited by J.K. Ladha, Thomas George,
and Ben Bohlool. This book is an outcome
of the symposium jointly organized by the
International Society of Soil Science and the
Internationzl Rice Research Institute at the
13th International Congress of Soil Sci-
ence, Kyoto, Japan, in 1990, Contents
include a general perspective; trends in
research and application; and investments,
expectations, and sctual contributions of
BNF to agriculture. Sections cover BNF in
non-leguminous field crops, mixed legume/
grass pastures, mixed legume-cereal crop-
ping systems, and trees in agro-ecosystems.
Topics dealing specifically with rice focus
on estimations and contribution of BNF to
nitrogen balance in wetland rice fields,
improving nitrogen-fixing systems and in-
tegrating them into sustainable rice farm-
ing, and managing native and legume-fixed
nitrogen in lowland rice-based cropping
systems.

) Copies may be obtained from the Informa-
tion Center, IRRI, P.O. Box 933, 1099
Manila, Philippines. Prices are $5 to devel-
oping countries and $19.25 to highly-de-
veloped countries. Postage is $8 airmail or
$2 surfacemail.

WHO'S WHO

Dr. Paul Godard

Dr. Godard received his PhD in Sciences,
Crop Production at the Catholic University
of Louvain in La Neuve, Belgium. Hewas
at NifTAL in Spring 1992 preparing for &
project entitled New Strategies for Farm-
Based Economic Development: BNF with
Marketing Extensions for Madagascar. This
project is being conducted in collaboration
with Dr. Tom Lumpkin at Washington
State University in Pullman, Washington,
USA. Start-up funding was provided by
USAID and IMPACT, a Washington State
Project. His work involved selecting le-

) gumes to be included in the project and
learning about BNF laboratory and field
techniques. He went on to Guatemala to
continue his preparatory work.

Myths and Science
of Soils in the Tropics

Edited by R. Laland P. A. Sanchez. 555A
Special Publication Number 29, Proceed-
ings of an international symposium spon-
sored by the American Society of
Agronomy, the World Association of Soil
and Water Conservation, and the Soil and
Water Conservation Society, in Las Vegas,
Nevada, in 1989,

This symposium explored several gues-
tions regarding the apparent imbalance be-
tween soil, food, and population growth in
the tropics. Are soil resources of the
tropics capable of sustaining high popula-
tions? What are the potentials and produc-
tion constraints of these soils? What are the
processes, faciors, and causes of soil degra-
dation? Can high production be achieved
without degrading the soil and environ-
ment? The BNF community will be
particularly interested in “Legume Response
to Rhizobial Inoculation in the Tropics:
Myths and Realities” by P.W. Singleton,
B.B. Bohlool, and P.L. Nakao,

Copies may be obtained by writing SSSA,
Book Order Dept., 677 South Segoe Road,
Madison, WI 53711-1086 USA. The cost
15 $24, members first copy is $20.

DPr. Paul Singlaton (center), appointad Director
of NifTAL in May1882, with Dean KsHord (laft)
of the Collage of Tropical Agriculture and Hu-
man Resources and Samir El-Swaify iright),
Chairman of tha Departmant of Agronomy at
the University of Hawsii

Financial and Economic
Analysis of Agroforestry Systems

Edited by Gregory M. Sullivan, Susan M.
Huke, and JelTerson M. Fox. Proceedings
of a workshop held in Honolulu, Hawaii,
USA, in July 1991. The goal of the work-
shop was to reduce the imbalance between
theory and application in agroforestry eco-
nomics. Casestudy critiques explore meth-
odologies and analysis. Included are find-
ings of five working groups that address
issues of data collection and analysis, on-
station experimentation vs. on-farm re-
search, economic analysis tools, marketing
issues, and field evaluation techniques.

Copies may be obtained from NFTA, 1010
Holomua Road, Paia, HI 96778-9744,
USA. Thecostis$10.95($9.95 for NFTA
associates) plus shipping and handling
charges.

FOR YOUR INFORMATION

A database file on ground cover has been
added to the Farmer's Bookshelf Informa-
tion System as a Hypercard 2.0 stack that
runs on an Apple Macintosh computer. It
allows the user to specify up to four out of
33 ground cover criteria including soil
maisture, shade, erosion control, flower
color, plant, height, etc. For information
contact Kent Kobayashi, UH-Manoa, Ho-
nolulu, HI 96822, USA.

An Agroforesiry Information Service has
been established as an information and re-
source network for the peoples of the Pa-
cific. AIS will collect, organize, and dis-
tribute pertinent information on agroforestry
technologies. Specific activities and prod-
ucts will include news releases; user/pro-
ducer information database; field-oriented
fact sheets; technical support; and collabo-
ration with existing projects, networks, and
institutions. This service is jointly sup-
ported by NFTA and the USDA Forest
Services Tropical Forestry Program. For
more information write to AIS-NFTA, 1010
Holomua Road, Paia, HI 96779-9744, USA,
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NFTA is a nonprofit organi-
zation that encourages the
improved understanding and
use of nitrogen fixing-trees
(NFTs) to help satisfy the wood-product
demands in developing countries. Since
its establishment in 1981, NFTA has
evolved into an intemational network of
1400 individuals in over 112 countries
who share an interest in NFTs.

The association promotes wise planting
and management of NFTs to conserve soil
and water, develop sustainable land-use
systems, and safeguard against destruction
of natural environments., Planting NFTs
appropriate 1o the climatic and social con-
ditions can improve rural landscapes and
the lives of families who depend on that
land.

This spring NFTA moved o the island of
Maui from their former headquarters at the
University of Hawaii's Waimanalo Re-
search Station. NFTA is now housed
under the same roof as NifTAL. Staff at
both organizations hope to strengthea the
linkage between the tree and rhizobial

Dr. Mike Bange of USAID (left), Research and
Dewvelopment, Environment and Matural Re-
sources Section, visited NifTAL and NFTA in
July. He discussed stategles for promoting
NFTs with NFTA acting prasident Jim Cham-
barlsin (right). Dr. Banga has maintained an
intaragt in the ues of Leucsens for agroforastry
systoms since he first saw this useful species
inSouthaast Asia mora than 20 years ago. Ha
has bean instrumental in promoting its use
thoughout the world.

N-FIXING TREE NOTES

The Nitrogen Fixing Tree Association Moves to Maui

technologies and better serve the NFT and

BNF communities.

NFTA is often confused with NifTAL.
While they share many similar goals and
technigues, N{fTAL promotes BNF in
general, and NFTA focuses on nitrogen
Sixing trees.

NFTA supports active cutreach, research,
and communications programs. Jim
Roshetko, Program Director for Asia &
Pacific, recently trained South East Asian
community groups in the use of NFTs. In
Fiji, he met with Pacific Island Resource
Managers participating in the new
Agroforestry Information Service (AIS), a
service for peoples of the Pacific region.
AIS will temporarily be headquartered at
NFTA and will be directed by Program
Associate Karl Dalla Rosa. Dr. Joshua
Daniel, Arca Representative (AR) for In-
dia, is supporting 15 community groups
with NFTA development grants, Rodrigo
Arias, AR for Guatemala, has established
over 30 Cooperative Planting Program
(CPP) species screening trials with com-
munity groups. Mark Powell, Program

Director for the Americas, is working with
Donald Kass at CATIE in Costa Rica to
convene an international expert workshop
on Erythrina in October. This meeting
will result in a state-of-the-art silviculture
manual for this species. A similar
Dalbergiaworkshop in Nepal is planned to
take place in June, 1993,

If you would like to learn more about
NFTA, contactacting president Jim Cham-
berlain, NFTA, 1010 Holomna Rosd,
Paia, HI 96779-9744, USA, phone (808)
5799568, fax (B0E) 579-8516.
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Program Director Jim Roshetko with treining
participants in Maloran, Lonbok, Indonesia,
August 28-28., NFTA sponsored six
Agroforastry/NFT trainings this summer. Tha
Mataran training was co-sponsorad by Save
tha Childran, CARE, the Nusa Tenggara Upland
Development Consortium, and NFTA.

SERVICES FROM NifTAL

RESEARCH
Rhizobial germplasm
R h quality inoculants

Custom antissrs

Detailed fiald trial design for ineculation
response wiudsen

Mathods for rapld, low cost soreaning of
rhizobia for soll stress tolarance

TRAINING
Basle slx-wesk courses
Spacisliped extension snd inoculant preduction
coursas
Gradustls dagres support
Short coursss on genatic technologies, serol
ogy, and commarcial inoculam production
Training materials [manuals. slides sets)
Visiting scientists program

OUTREACH

e ch and inf o networking

Matbonal messrch program design assistance

Technicsl backtopping 1o suppont developing
BOUNLFY SNLPERTENeLNE

Documents and Information on BNF and tropical
legumes

Technical sssistance on incoulant preduction
systems

Advisory services on inoculsnt maenufscturs,
distribution, and quality control
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